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NEW TASTE TESTS PROVE IT.

WINDSOR
CANADIAN

BEATS V.O.

Two separate broad-scale taste tests were conducted in late 1983
among Canadian whisky drinkers. The results: Windsor's mild,
smooth taste was chosen over the new 80-proof V.O. both times.
Try the taste of Windsor and find out for yourself why you
can't beat its taste. And you certainly can't ‘h
beat Windsor's price. WINDSOR

ONE CANADIAM STANDS ALONE

CAMADIAN WHISKY =5 BLEND - BD PROCF - IMPORTED AND BOTTLED BY THE WINDSDOR ISTILLERY COMPANY. MEW YORK. MY © 1984 NATIONAL DISTILLERS PRODUCTS CO




At Isuzu, we Llalﬂl were the tou

ghest truck on earth.

Now we hear were also the toughest truck under the earth.

Haiti and Kenya. The World Atlas lists them as
countries—but they're more like cauldrons.

The South Pole. A place so cold, Santa Claus goes
North for the winter,

And plains, steamy jungles, frozen tundras—for
60 years Isuzu has gone to the ends of the earth to prove
how tough they are.

And now, as incredible as it may seem, a new world
has been conquered. Isuzu trucks have gone underground.
Down into the damp, dark mine shaft of a Utah coal mine.

~Seems a coal mine somewhere outside Salt
Lake City has been using a fleet of Isuzu trucks to
travel over two miles underground, hauling the mine's
most precious resource — their hard-working miners.

How did the trucks perform? Just hke you

would expect an Isuzu to perform. Through what the fore-
man called “continual abuse and grueling working condi-
tions” the Isuzus delivered their payload day after day

It's nice to know what depths Isuzu will go to when
a job has to be done, but the truth is, we don't build lsuzus
to work in mines. .. we build them to be the toughest on or
off-road trucks you can buy.

With a rugged all-steel welded body and steel
ladder frame. Special six-stage anti-cormsion painting
process. Choose between Isuzu's 1.9 hter SOHC gas
engine or the 2.2 liter OHV diesel.

What it all comes down to is whether you're
going down into a mine or up to the summer cabin,
when you're in an Isuzu truck, you've struck the
mother lode.

‘Tougher than the worlds toughest roads.
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INTRODUCING OLD SPICE
CONDITIONING AFTER SHAVE.

(On those occasions when Jack "Hacksaw™
Reynolds takes blade to beard (definitely not
before a big game), he can get real sensitive.

[t's that burming, itchy feeling called
“Shavers Skin” that sometimes lingers into
the afternoon if vou're not luckv. That’s
when Hacksaw sends in OLD SPICE
Conditioning After Shave. It's more than Sk
an after Hi_'IE{".l_'._ hm‘.;iu_:-.u its m'k.i_mth . CONDITIONING
emollients to tame even the meanest face. AFTER SHAVE

And because it's OLD SPICE-vou know VAEL 02
it smells clean, classic and masculine.

For tough guys with sensitive skin.
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amazring creatures that appear in
The Smartest Homebuilt Hobots
(page BE) are all the work of amateur
builders. Just shows you what can hap-
pen in a home workshop, doesn't it?
There is a fascination in building
robots that you don't get in other
projects. As our writer, Tom Carroll,
explained to Science Editor Dennis
Eskow, "They're machines, but some-
times they have a certain human quali-
ty."

Tom, who's generally acknowledged
to be the dean of amateur robot buld-
ers, may be in the process of losing his
amateur status, He has been asked to
focus his ingenuity on an android for a to-be-announced Hollywood mavie

of his earller homebullt creatures

PM has achieved a certain status in Greensboro, N.C., that we're not sure
we should talk about. In a recent newspaper article on the problem of theft in
local libraries, an interview with a librarian ends thus: ** "Sports magazines go
very quickly,’ she says, adding that the same is true for Popular Mechanics.”
We're pleased to be wanted. but somehow promoting ourselves as ''the most
stolen magazine” doesn't have the right ring to it.

Your least-favorite road may not have made it But writer Ed Fales talked to
lots of drivers all over the country to compile The 10 Scariest Places To Drive
(page B4). so we think we've covered the worst of them. 5till feel you have
one that will top ours? Tell us where it is and what's wrong with it. and we'll
add to our own list in a future issue.

Best-selling author William Hoffer (Midnight Express. among others) says
he has no fear of flying. though he had one experience that might have intim-
idated a less adventurous soul. He recounts the incident in We Made [t/ (page
77) as he telis of several close calls when pilot skill overcame mechanical
failure—and averted disaster,

Bill admits that he generally takes special
note of unusually nervous passengers on
commercial fights. If you're one of the fidgety
ones, take along his article on your next flight.
There's comfort in knowing how much skill
there is in the hands at the controls.

Incidentally, in researching the story., we
asked the Airline Pillots Assn. whether life-
saving flying tactics should ment a bonus.
"No."" said a spokesman. "'It's part of the pro-
fessionalism of a pilot.”

&Ld(ﬁm

Author Willlam Hoffer lived a
“We made itlI” jet experience.
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Roboticist Tom Carroll examines one

——————— _____1
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LETTERS
TO THE EDITO

Corralling computer clutter

Your article Build PM's Computer Waorkstation (page 92,
Aug. "83) came just in time. My desk had become so clut
tered with computer gear that | jumped at the chance to
build your clever modular design (right).

| made some modifications that might interest other
readers. In the printer module, | installed a fluorescent light
under the lid, using a tilt-sensitive mercury switch to tum it
on and off. The light comes on automatically as you lift the
lid.

In the storage module, | added a shallow tray at the top
to hold small iterms. The tray, half the width of the cabinet.
slides sideways on rails so you can easily reach the con-
tents below it The workstation has proved 1o be very effi-

cient and enjoyable.

SANTA CLARA. CALIF

You added some great features. For others who may be
imerested, photocopies of the article are available for £3
postpaid from Popular Mechanics, Hox 1014, Radio City

Station, New York N.Y. 10101.

PM's computer center, bukit reader Murchison, is shown at
side, storage moduie on right.

right. Printer module Is on

L K MURCHISON

Corvette pro and con

The obvious lack of objectivity in your
article Corvette Takes (On The Worid
(page 88, Jan. 'B4) disturbs me greatly.
Despite the fact that the Corvette
ranked first in three of the six test cat-
egories, you gave it an overall rating of
seven. Incredible!

The comments on interior design
were simply out of touch with reality
Arny wirkey who can’t find a windshield
wipar switch that's right by his lefi
hand probably couldn't find the steer-
ing wheel aither.

FRANK BIEWER
SAN DIEGO, CALIF

Aute Editor Wade Hoyt replies: As
we explained in the article. there were
two parts [0 our rest track perfor-
mance, which the Corvette won hands
down, and subjective road evaluation
where it placed seventh. It was the
fastest. most uncomfortable car we've
driven in a long time.

I was glad to see someone with
enough guts to finally come out and
criticize the Corvette. | own a 1970

&

Vette with 250,000 mileson it and it's a

great car. But now it appears the naw

Corvette may just be trying to live off
15 past reputation,

JAMES B. HENDERSON

MOULTON.  ALA

Pooh didn’t say it
In your All Outdoors column for Janu-
ary "B4 (page 10), you credited Winnie-
The-Pooh with talking about the fun of
“messing about in boats.” | think you'll
find this famous line in The Wind In
The Willows, not Pooh. 1 hope you fel-
lows know more about boats than you
do literature
L. FETZEL
PORTLAND, ORE

It was a Pooh-type lapse of memaory
that accounted for this blooper.

No dreaded computers?

In your article 1984—The Dreaded
Year (page 60. Jan. "84), you falsely
quoted Orwell as saying that comput-
ers would be “keeping tabs on our

lwes."” [ don't recall any mention of

computers in 1984, The book is famous

for depicting television as an instru-
ment of tyranny, but not computers,

WALLY 5IMPSON JR

WALDWICK. N.J

I1°s true that the book does not men-
tion computers by name, but it refers to
a wvast information-gathering system
that can staore and retrieve data with
computer-like speed. Clearly, Cirwell
saw what was coming.

Not so fast

Your excellent article Our Fast New
Armada (page 83, Jan. 'B4) correctly
pointed out how we're making great
progress in modernizing our Nawvy
However, you gave us a bit too much
credit. The fully loaded speed of the
US5 Spartanburg (LST-1192) is 20
knots, not the 30 you stated.
GEORCGE D BESS, CAFT.. LS. NAVY
FPO. NEW YORK

The speed we gave was clocked dur-
ing a test run with no load aboard. PM
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The 1984 Olds Cruisers.

Everything else is just a wagon.

You get a lot more than room in maybe you never expected from a
these Olds wagons. You get an wagon. And, of course, Oldsmobile
Oldsmobile. And that means you get  quality through and through.
something special, inside and out. The 1984 Olds Cruisers. 3 differ-
Like handsomely-appointed interiors, ent sizes, sure to fit any size family.
as quiet as they are comfortable. Compare for yourself. Next to them,
And smooth, stylish lines, The kind everything else 1s just a wagon.

ks e o B W - -
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Let's get it togéther. . buckle up

There is a special feel
in an :
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Race a canoe

Canoe racing doesn't have to be a sport
only for steel-limbed paddlers who try
to outdo the fur-trading voyageurs of
the last century. Nowadays. It can be a
sport for thee whole family. The Nation-
al Flatwater Championships will draw
more than 200 competitors from all
over the world to Flimt, Mich., Aug. 18
and 19. As many as 500 boats come o
a regional event like the Josh Billings
Triathlon, scheduled for Sept, 16 in
Pittsfield, Mass.

Don't let the Tnathion in the title
scare you off. Sure. the idea comes
from the innovative Hawaiian [ronman
event, where superathletes swim 2.4
miles in the ocean, bike for 112 miles,
and then run a 26.2-mile marathon
without pausing for breath. But the
Josh Billings substitutes canoeing for
swimming. and you can do the other
events as a relay with leammates
There are classes for family oruising
canoes as well as competition models.
Juniors, semors, teams, singles, cham-
pions, new paddlers—all can try their
skills.

i i, N

A paddier can average 10 mph easily in this 25-pound prototype from Mad River Canoes.

The capabilities of the canoes for rac
ing vary as much as the paddlers. An
18Y-foot. space-age plastic Mad River
racer weighs just 25 pounds, with
lighter ones on the way. Commercial
variants can weigh 36 to 50 pounds
and can cost close to $32.000. A good
plastic cruising canoe runs $700-plus.
Howewver, if you enter events in your

battered aluminum cruiser. you'll find
lots of similar company

For more information on types of
canoe competition, plus places and
dates, write to The American Canoe
Assn, Box 248, Lorton. Va. 22079, Tell
them the kind of canoeing that tumns
you on and they'll send you informa-
tion on equipment and places to go.

Scooter with
front-wheel drive

Like the scooter you rode as
a kid and pushed with one
foor, the from-drive Skoot
Cub can take you almost
anywhere you can walk—on
or off-road. 1ts 50-cc Tecum-
seth gas engine pushes it up
to 20 mph. A wrist twist
sends you forward, rocking
back on the [bot platform
applies the brakes.

You stand on the Skoot
Cub rather than straddling it
like a bike. To slow down or stop.
simply put down a foot, as on the old
push scooter. And il the Skoot Cub
should start going down, all vou have
to do is step off. It won't take you
with i,

Pulling the pivot pin breaks down the
Skoot Cub into two parts that will easily
fit into a car trunk. And you can take
the machine with you on a boat or
RV.

Skoot Cub can be ordered for $395
plus UPS charges from Summit Prod-

8 %

bi bike. It can be tucked In a car trunk

ust puliing the [inset) to separate the
n"]:'ﬁ power mln':rmhl'rm the rear.

ucts Inc.. Box 2555, Lincoln, Neb.
68502, Or you can order the machine
by phone by calling toll-free 1-800-
228-0167. In Nebraska, dial (402} 423-
2776.

Mechanical match

The Supermatch XL lights campfires safely.

A long-reach, folding butane lighter
makes it easy to start a campfire or set
off starter-fluid-soaked briquettes, The
Supermatch XL uses a piezoelectric
crystal to make the spark that sets it off
when you push the button. A window
lets you check the fuel level. The case
folds in half and a pull-out ring makes it
easy o hang up

The Supermatch XL is available in
pauo and outdoor stores or can be
ordered from Zelco Industries Inc., 620
South Columbus Ave., Mount Vemon,
MN.Y. 10550 for $27.95 postpaid. MM
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NEW FROM Gl]I.EMAN THE ULTIMATE LANTERN.

That's a big statement, cleans the generator tip automatically fr::r » 3 new “Gold Standard™ models.
that the Coleman® Lmtu'nh.u efficient, dependable performance. — . The double mantle CL2 The single
become a legend for toughness and r mantie CL1. And the super high
p-u{mnance. But then, we've made Ultimate in new efficient size. f————_—_ power CLX, with 36% more

lbl%hdw The CL2 here is 30% more adjustable light. All have ultimate
ﬂﬂﬂdw f&ﬂh,tres..hll ave Coleman quality
lantems do orynu that just car trunk, bl.ﬁgm“_":- you the / for le performance,

weren't possible same big, full circle of light i'_" [ Head for your Coleman retailer
(Btimate control as before. It outshines a | | . | andjoin the “Gold Rush!”

One knob does it all. To light, just hold mese spot or dim fluorescent | ; Gold Rush Sweepstakes.
a match to -the mantle I - _ glow—and Tl | Prospect for a Grand Prize trip for
and tum to the High ' operaies at | two to Alaska, plus a special
sefting. Then adjust from a fraction ' Golkd Edition Jeep Cherokee.
full bright to mood light. ¢ ofthecost ' First Prize, an F-80 Strada
{Nic:rwerlfﬂe: levels, you . ﬂﬂw Skeeter Boat with motor and
) This new l | P —— trailer. Or any of 1,060 other
simplified systern even | outdoor lig prizes. Look for details and entry
Utimate soft light: from Feb. 15 through Ay 15, 1964
] rom 1 uly 15, 19847
This new globe has a reversible frosted ¥ .
sinpe o soften light, up or down. *Offer void whene prohibited, no purchase necessary.

Ohso residents may obtain details and official rubes
Ultimate in standby light. by writing ke Gold Rush Entry Blank, PO, Bx 3510,
For use during power outages, bad Syosset, MY 11775,
weather, emergencies. Just put a match “
to the mantie, open the valve, and you !

have dependable light

Copyright © 1884, The Coleman Company, Inc
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NEIL SHAPIRO

PM ELECTRONICS
MONITOR

New standards are being set in many fields

The past year has been a chaotic one in
the area of consumer electronics. New
devices with new formats have been
appearing faster that ewven industry
experts have been able to wack. The
loser is always the consumer, who nev-
er knows if the new product he buys
today will be outmoded tomormow,

The cry for standardization has been
heard in many areas of electronics. In
some areas, notably that of the com-
pact audio disc. there has been much
success. In others, manufacturers have
turned a deaf ear while engaging in
“I'm-the-best” rhetoric,

Here are some new devices being
offered for some new “standards.”

Computer graphics

apectravideo, at the 1984 Winier
Consumer Electronics Show, showed
the world the first “MSX" standard
computer. Its Model SVI-728 is a
microcomputer with a Z-B0 processor,
an B7-key keyvboard and MSX BASIC
built-in

The Ms¥ BASIC runs under the more
usual CP/M operating systermn. What
distinguishes the Msx system from oth-
er CP/M computers is its graphics capa-
bility.

CP/M was developed before graphics
were affordable (the SWVI-T28 is cur-
rently selling for about $£350) Now
there are as many ways to do graphics
on the screen as there are computers
with color displays.

The people behind wssx  (which
includes many Japanese companies)
hope that MsX will become the lan-
guage 1o use to tell your computer how
to draw

While such a standard might seem a
great idea, we are forced to predict fail-
ure for the msx standard. Companies
such as |BM, Apple, Atari and Commo-
dore have shown absolutely no interest
in going along with the Japanese
crowd. Until the big boys play, you
don't have much of a ballgame.

Teletext video

Sony, on the other hand. has
announced a new teletext decoder
which is based on an already more-or-
less accepted standard. The decoder,
like all weletext devices, will translate

10

computer-encoded wnes (often deliv-
ered via the telephone ine) into color-
ful video pictures.

The Sony teletext device follows the
MNorth American Broadcasting Teletext
System (NABTS) standards to which
many teletext suppliers are adhering.
Because the teletext people seem to be
getting their standardization act to-
gether, we predict that such decoders
may be showing up in millions of
homes in the next five years. However,
in this case, whether that prediction
holds is dependent not only on stan-
dardization of techniques. but on how
those techniques are applied.

Teletext will have to begin offering
information in such a way that the
reader cannot get it, without expensive
equipment costs, via print media. If this
teletext puzzle is solved, then the
NABTS standards will really take off.

Video movies

Kodak, when it launched 1ts new vid-
e products (see Video—More Portable
Than Ever. page 96) also announced an
B-mm videotape standard. OF course,
when you are one manufacturer and
you announce a “standard,” the ques-
tion of definition arises. But a company
like Kodak has a pretty good chance of
writing its own definition

RCA has just announced that it, too,
will be entering the 8-mm YCR market
with a camera/recorder unit sometime
after June of this year.

To us, it seems that the 8-mm VCR
market will be the next snowball to
gather momentum, picking up manu-
facturers all along its path.

Cheaper compacts

As mentioned, the audio industry
does have its act together on standard-
1zng the audio world's compact disc, a
digital marvel of ear-pleasing sound.

But it stll has to please the wallet
Disc players are expensive—or at least
they used to be. Companies are now
announcing new. more affordable ma-
chines.

In New York. we were able to sep
and hear Yamaha's new CD-X1, which
will retail for $599. The tonal quality of
the unit is claimed to be equal to those
selling for almost twice the price. And,
judging by what we heard, we can ver-
ify the claim. Other features include
complete display of ime, tracks, mode
and other “luxury’” level features.

Okay. | know 36800 is stll premy
steep, but the point is that standardiza-
tion has already brought down the
price, and will continue to make it more
affordable. ™

w:m:wﬁmmm
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mistake
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Just the separation angle to
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health




BILLHARTFORD

IMPORTS &
MOTORSPORTS

The Kamei connection

One of my first stops at the 52nd Inter-
national Geneva Motor Show was the
Kamei exhibit. No, a Kamei is not a car;
it's a body hop-up. Kamei takes a car
from a manufacturer's mass-produc-
tion assembly line and makes it some-
thing special. The company, which has
headguarters in Wiesbaden, and re-
search and manufacturing plants at
ather locations in Germany. has refined
some pretty racy cars. But | wanted to

VI Rabbit convertible gets a whole new
look with X1 body parts made by Kamei.
see what they could do with a plamn
Golf {Rabbit to us). which | heard would
be there.

The Golf X1 that was on display was
hardhy recognizable as a VW. Kame
had done a lot more than add its fuel-
saving, asrodynamic body parts. The
car was coated with pearlescent paint
from wiper arms 1o whee| covers. and if
vou never heard of Kamei you'd never
forget the name after seeing that show

car. Under the heavy customizing were
the X1 parts: front and rear spoilers
(the primary air-redirecting devices for
picking up mpg). grille, fender fares,
side skirts and hood airscoop.

After ‘the Geneva show [ visited
Kamei USA (at 300 Montowese Ave.,
North Haven, Conn. D6473) to see what
they do here. An excellent example
was in the works. The Rabbit convert-
ible seen here is a special project that
also includes BRS sport wheels. Calla-
way turbo and Sony sound system.

You don't have to go this far to cus-
tomize your car, Kamei's aerodynamic
parts alone are a good stan

Fender flares and rocker panel skirts are
part of Kamei's fuel-saving X1 package.

A classic reproduction

Austin Healy rooms anew—Iin fiberglass.

It ook Classic Hoadsters Lid, to put
North Dakota on the map for me. That's
where Classic builds the Saxon 1005,
which is the spittin’ image of the Austin
Healy 1005. The 1005 joins Classics’
repros of the Austin Healy 3000, "39
Jaguar 55-100 and '52 MG TD. The
1005, fiberglass with steel frame. costs
between $5.000 (unassembled) and
§20,000, which is the fully optioned,
factory-built price with choice of one of
three engines, Classic Roadsters is a
1617 Main Ave. Fargo, N.D. 58103;
hot-line is 1-8B00-437-4342,

Time for add-ons

The first thing | do when | feel spring in
the air is reach for my parts and acces-
sories catalogs, especially if Fve just
paid off my car. Time 1o look at special
wheels, driving lights, suspension parts
and the like. Or, if the budget can't take
it, there are always new coco mats,
sweet-smelling chamois and  other
glovebox stuffers. One good catalog is
Fastcars, $3 postpaid from Autoworld.
701 North Kaiser Ave. Scranton, Pa
18508.

The road to Lugano

Geographical names are ever popular
as car names and Ford of Europe is
sticking with a city name for its Grana-
da successor. Ford went from Spain to
Switzerland for “Lugano.” It be intro-
duced in Europe this summer and
spread the aero look farther across the
Ford model line. P™

12

Ford Lugano, smooth from
front end to rear.
resembles Sierra.

———r ]
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At Subaru we believe the extra
measure of safety and traction of
four wheel drive should be avail-
able to every driver.

Subaru presents the only full
line of “On Demand™ four wheel
drive vehicles in America.

And we don't mean Jeeps® or

trucks. We mean a family size
Wagon, sporty Two Door Hardtop,

openback BRAT,® practical Hatch-

back, even a luxurious Four Door
Sedan.

- Sum;;;;e“m:s

e e

Four Wheel Drive for everyone,

because everyone needs
Four Wheel Drive.

A sudden shower, a snowy road
or a steep hill can cause a sharp
loss of traction. Under conditions
like these, "On Demand" Four
Wheel Drive gives you an extra
measure of safety and traction at
the flick of a lever or a push of a
button. Without stopping. So any
time conditions look hazardous
rm.t can switch the odds in your
avor. And your passengers’.

Extra safety that doesn't cost
a lot of extra money.

Another feature of our “On
Demand” Four Wheel Drive is its

) o P

! 'u"

To each his own
four wheel drive.

affordability. It adds very little to
the cost of a Subaru. And it's also
economical to operate. In fact,
our four wheel drive Hatchback is
among the mileage* leaders in its
size class.

Clearly, Subaru has done more
with four wheel drive than anyone
else.

So much that now Subaru not
only has a car that's perfect for
every driving condition, we have
a car that's perfect for every
driver.

SUBARLU.
Inexpensive. And
built to stay that way.

e s o
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MORT SCHULTZ

CAR

CLINIC

Keep the Cavalier boots dry

According to the owner's manual for
my 1984 Chevrolet Cavalier station
wagon, front end boots are to be liber-
ally coated with chassis lubricant. Does
this refer to the four rubber bellows?
They're the only boots [ see. If so, then
there’s something wrong. because the
car came from rthe dealer with dry
boots. Should | grease them? | asked
two dealerships. and no one knows. —
Barry Wood, North Bergen. N.J,

I searched the owner's manual and

found no mention of front end boots
having to be lubricated. However. the
maintenance schedule for the vehicle
(a separate document), does say 1o lib-
erally lubricate all drive axle boots with
chassis lube., Front end boots. drive
axle boots and rubber bellows refer to
the same thing

The maintenance schedule is dead
wrang. The boots shouwld not be coated
with chassis grease, which can cause
the rubber to deteriorate

Steering runaround
This concerns a 1981 Oldsmobile 88
that's developed a problem with the
power-steering systerm. {f began with
fluid leaking from both ends of the
high-pressure hose. The hose was
replaced. Then, fluid began leaking
from the O-ring seal on top of the steer-
ing gear housing and. again. from the
high-pressure hose. The hose and
steernng gear were replaced. This
hasn't stopped the leak, No one has an
answer.—Gerald Rowe, Cicero, [,
Did your mechanic put a pressure
tester on the pump before replacing
parts? If not, excessive pressure (which
can cause fluid leaks) was not detected.
What causes excessive pressure? A
stuck flow control valve, which is in the
bore on the rear of the pump housing,
The valve can be removed and cleaned

and polished with crocus cloth. 1f the
fluid is exceptionally dirty, the entire
systermn must be cleaned.

Double-entendre

I read in your "PM Car Care Tip" (Car
Clinic. page 22. Dec. '83) abour not
leaving a battery stored an a concrere
floor. How can concrete harm or dis-
charge an otherwise good battery?—
Jerry Williams, Abbotsford, Wis.

It can't, but 1 didn't say it would, The
point is that battery acid may leak and
damage concrete. The likelihood is that
a sound battery won't leak. but the bat-
tery may not be sound. It may have a
crack. Since an ounce of prevention is
worth a pound of cure, place a hunk of
wood or plexiglass between a battery
and a concrete floor,

Currying favor

My car. a 1883 Mitsubishi Tredia, has
been missing and hesitating for the last
7.500 miles when the engine has been
shut off for short periods and then
resrarted. The dealer replaced a dia-
phragm in the carburetor. rebuilt the
carburetor. then replaced the carb. Still
no cure, and I'm desperate. My warran-
1y is about over. Please help.—Judy
Curry, Irvine. Calif.

Give your dealer this message: [t
isn't the carburetor, Bub. 5o what is it?
I'll lay money on the vapor control sys-
tern hose between the carburetor and
charcoal canister. I'll bet it's kinked
When the engine is shut off, instead of
allowing Noat bowl pressure 10 get (o
the canister, a twisted hose traps
fumes in the carburetor. Pressure
forces fuel through the metering cir-
cuit. When the engine is started, a con-
dition akin to a flooded carburetor
results, and the engine runs poorly
until “flooding” clears.

Raunchy Ranger
I ovam a 1983 Ford Ranger. which is
equipped with a 2 3-liter, four-cylinder
engine. The wvehicle ran fine its first
b.0NN miles. bur since then it's been
surging. accelerating poorly and using
maore fuel. The dealer has worked on it
eight times. The truck now has 18 500
miles, and it's no better than it was at
5.000. Is there no soiution other than
{Please tum o page 16)

PM CAR CARE

¥

Learning your ABCs

This really isn't a Car Care Tip. It's just
information that may help “deconfuse™
you.

Letters to Car Clinic have azked me to
unravel GM's alphabet mystery. As one
guy put it, "Just what the hell is an A-car,
or a C-, or a G-, or an X-. . . 7"

Cars A B c D E F G 4 | K|IP|T | X | Y
Bulck Contwry | Laabre Arsteny Fgal | bt e
Cadillac :l—-unu--m |Ermarren | nevitn
Deille
|camara Cavassn
Chewrplat | Celebrty) mpalac _i::':_ | Etawme | Citamad | Canvani
[

Cars | Detmds | 44 Torpasds Cotiens | Fiennza Gemega
Oidsmobile
Pontiac MO | Privlean mmu Forn| 1800 |Phsunix
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IT TAKES A STRESS-TESTED OIL TO PROTECT YOU
A HUNDRED MILES FROM NOWHERE.

Protect your hard-working RV engine with the oil that can stand
the strain.

When you and your family travel lo out-of-the-way p1otea your RV is
often the only lifeline you have. In many coses, an RY engine is under as
much stress os a roce car. And there's no pit crew to help if you break down
a hundred miles from nowhere. That's why you need a motor oil that won't
et you down. And that's why Pennzoil GT Performance has been stress-
tested ond formulated in SAE 20W-50 and 20W-40 weights. Special
weights for tough protection,

A multi-viscosity oil like Pennzoil GT Peformance is necessary for quick
fluidity ot startup. Pennzoil GT Performance provides stress resistance fo
heat build-up, ;ue to hot driving cnndmnn;,g_mnﬂ mwp&mr
Pennzoil GT Fufurmnum U
too. GTPn:ﬂmm peciol

Lty [ US. QUART) 946
'HIGH ﬁﬂfﬂﬂlﬂﬁy it *




WAIT TILL YOU SEE WHAT THIS BABY'LL DO.

IT'LL PAINT AND PRIME.

: Wli s MO e | .,l_.

selhing the vohicle? Halanos)
Daly Ciry, Calif

A competent
working with
Ivzer, pow
pressian gau should be able to at
least detern f the problem
result of improper el mmix
leak, ignition fault or intemal
damage

The problem, however
present n order o track 1t down. [
only

Lz Iy

engine  diagnostician

i S5COPE, armMmssion and

er balance tester and com-

15 thie
Vacuurm
endgino.

must  De

wadd, the vest € CjLLIp-

ment may have to be used in conjun

oocurs under lo

tion with a I".-"_.'II.IrZ'ZI'!rIII'll'I' SO
nechanic can't at least narrow down
the condition to a general category
find a new one who is NIASE-certified
in engine tuneup to do the job

If your mechanic does determineg
that the problem is the result of incor-
rect fuel mixture, there are a couple of
unusual problems that have been out-
lined In recent service bulletins that
may help you:
B A bad carburetor feedback control
solenoid (FCS). This part. which is on
the carburetor, under the air cleaner
assembly, is easy enough to check. Put
your finger on it or put your ear near
the carburetor. Have someone turn on

16

LUG MNLUIT MAY
BE MARKED
CMETRIC

PM CAR CARE

Be prepared to give away that old four-
post lug wrench if the lugs on your new
car are marked “"metric.” That English-
measurement wrench may feel like it fits
the metric lugs, but it's a trifle large and
will roll over the edges. If lugs are plat
ed, plating will fracture and give rust a
toehold. Even if lugs aren’t plated, the
wrench may round the nut edges

the igmition, but don't start the engine.
If the FCS and solenoid circuit are
working properly. you'll feel or hear
the solenoid oscillating at a constant
frequency. It's not? Okay—pull off the
wire connector at the solenocid and test
the voltage supply by connecting a d.c
voltmeter to the terminal With the
ignition switch onN, 7 to 8 v. should be
present, If so, install a new feedback
control solenoid (part No. E3PZ-95565-
A) and gasket (E1PZ-95521-A). If not,

the trouble is in the electrical circuit to
the FCS.

B A problem involving the air cleaner.
If the dealer has checked the FCS, your
car's bad performance could be a result
of a mechanic having damaged the air
cleaner support bracket (the air cleaner
is removed to get at the FCS5) or
improperly reinstalling the air cleaner.
I know of a few cases in which a new
FCS straightened out trouble for about
1,000 miles. Then the problem returmn-
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ed, because improper air cleaner instal-
lation allowed dirt to get on the FCS,
causing it to stick. Furthermore, the air
cleaner cover must make a perfect seal
over the housing. If it doesn’t, the cover
may be damaged and should be
replaced.

In checking the air cleaner assembly;,

inspect the zip (flexible) tube leading
from the air cleaner to the manifold.
There have been instances where a
ripped tube has caused the kind of
problems you describe, especially
when the engine is cold. Look at the
bottom side of the tube, Deterioration
usually begins here. If the tube is bad.
replace it with one having part No.
E3TZ-0A624-G.
B A malfunctioning exhaust gas recir-
culation (EGR} valve can cause lean
surge and rough idle. Disconnect the
vacuum line at the EGH valve and plug
the end of the line. Drive the Ranger. If
the surge and roughness disappear,
install a new EGR valve. The one you
get has 1o be the one designed for your
particular engine according to its cali-
bration number. The Ford parts depart-
ment will find this data listed in techni-
cal service bulletin (TSB) B3-13-28.

Hoodwinked

The rear axle of my 1976 Flymouth
Volare is making a grinding noise, and
gear lubricant is leaking out through
the breather on the housing My

SERVICE TIPS

B Have you besn unsuccessful in get-
ting rid of a spark knock (ping) in the
2.B-liter engine of a 1083 GM A-car? If
s0, GM recommends you retard endgine
timing from 10° BTDC to 6° BTDC.

B An "unrepairable” knock from a 1983
Ford LTD or Mercury Marquis 3.3-litar
engine couplad to a C5 transmission may
just be a misaligned rear engine cowver
plate hitting against torque converter
studs. Remove the inspection cover plate
at the lower end of the transmission
housing. Then, use a long screwdriver to
pry the engine cover plate away from the
converter.

B Chrysler cautions owners of 1880-84
rear-wheel-drive cars that a leak at the
heater core-tank seam may have been
caused by oil in the cooling system that
damaged the rubber seal. If so, that oil
has to be removed by draining and
cleaning the cooling system before a
new heater core is installed. Advise your
dealer that the caution is given in TSB
24-08-83.

B Does fluid in the rear windshield res-
ervoir of your 1982 Honda Accord hatch-
back siphon out when the car is parked
nose-up on a hill? If so, open the hatch-
back door, cut the rear washer hose in
half and install a check valve (Honda
code No. 128217). Push the two hose
ends all the way onto the valve and make
sure the armow on the valve points
toward the washer nozzle.

mechanic took off the cover and found
nothing wrong. He can’t explain what's
happening with the car. We're in a bind
and need help—RBill Leonamd. Union.
N.J.

The two problems, grinding and
leaking. may or may not be related. |
can’t pinpoint exactly what's causing
the grind. And a mechanic may not be
able to, either, without disassembling
the axle.

The Chrysler service manual for the
1976 Volare includes specific instruc-
tions for tracking down rear axle
noises. Generally, a grinding noise is
the result of a bad pinion or wheel

bearing. The emission of lubricant
through the axle breather may be
caused by heat buildup from a bad
bearing. On the other hand, it's possi-
ble that the leak is not related to the
noise, Perhaps the rear end was over-
filled. This can occur if it was filled
while the rear of the car was jacked up
and the front was not. P

DO YOU HAVE A CAR PROBLEM7

Just ask Mort about it Send your queston o the
Car Clinec. Popular Muechanics, 224 Wesr 57th St
New York. N.Y. 10018 While lettors cannot be &n-
swered individually. problems that are of general
intarest will be discussed in the column
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If you're like most weekend wood cutters, you
want a chain saw that will run and run and run,

Well, that’s the kind of performance you get
from a Husgvarna Rancher,

Every part of 2 Husgvarna Rancher —from
its fully automatic chain brake to its excellent
anti-vibration system —is built to run hundreds
and hundreds of hours without stopping.

And, if by some chance, anything should ever
stop running on a Husgvarna, it can be repaired
quickly and easily at a Husqvarna dealer. Because
we won't let a dealer sell our saws, unless he can

SErVice our saws.

50 if your chain saw isn't running the way it
should, run out and get a Husgvarna Rancher at
your local Husgvarna dealer.

FREE SPLITTING MAUL OFFER
Get a free Husgvarna wood splitting maul

with a $29.955
a new Husqgvarna 37,

ted retail
44, 50 or

Wl when you buy
1 Rancher chain saw,

at partlcupalmg dealers while supplies last.

@ Husqvarna
The Chain Saw Professionals.

_ Forthe dealer nearest you consult your Yellow Pages,
Or write Husgvarna, 224 Thorndale Avenue, Bensenville, lllinois 680106,
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Carwash to go

The Thunder Gun Auto Wash Power
Washer has the look and feel of the pis-
tol-grip wands at coin-operated com-
mercial car washes. It attaches to your
garden hose and siphons a soap solu-
tion from a used plastic milk bottle that
vou can sling over your shoulder, Sep-
arate ON-OFF switches control the flow
of water and soap. Thunder Gun does

not eliminate the old bucket and cham-
ois—you still have to scrub the car with
a clean rag or sponge. and dry it off—
but it sure speeds up the soaping and
rinsing. We washed a VW Vanagon in
under 15 minutes. Sold by Briar Indus-
tries Inc. (Box 87, Norman, Ark.
71960), Thunder Gun's price of $34.95
includes postage, and detergent. — W.H.
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Magnetic timing tester

Magnetic timing testers with a probe
that you insert in a holder at the timing
marks aren't new. Until now, however,
they were limited to GM. AMC and

Magnetic timing tester can be used with
ease on Ford, GM, AMC and Chrysler motors.

Chrysler because, on those makes, the
holder is the same place (9.5% o 10°
after top dead center). Fords have off-

18

sets of 15°, 45° or 52.5°, depending on
the engine.

Now there’s a new, microprocessor-
type digital tester you can use on any-
thing. because you can punch in any
offset you want, up to 90°, It also comes
with special bushings for Ford and
Chrysler.

Flip a button to get the exact offset,
then read the timing on the digital dis-
play. The tester also has a built-in
dwell-tach, so you can check rpm
before timing. When 1 tried the unit, all
three functions showed up dead accu-
rate compared with equipment knowrn
10 be right.

List price for the tester is $200. It's
made by Kal-Equip, Box 188, Otsego,
Mich. 49078, and sold through parts
jobbers as No. 2831.

It's also available through AC-Delco
dealers as No. ST-129.

—PFPaul Weissler

No muss, no fuss, no funnel, no spout.

Quaker State is offering its entire line of
motor oils in easy-to-pour, European-
style plastic containers that eliminate
the messy spouts, funnels and rags
usually associated with adding or
changing oil. Long-neck, 1-qt. bottles
and 5-qgt. jugs will be available by sum-
mer at no increase over normal prices.
Owmners of 3Y-qt -capacity engines can
easily recap half-empty bottles. For
more information, contact Quaker State

0il Refining Corp. 0Oil City, Pa.
16301 —W.H.
Cutting crash fires

Most car crash fires start when shorted
wiring ignites fumes from spilled fuel.
Fire-Ban impact switch automatically

Impact switch Is clamped to battery post.

kills all circuits and isolates the battery
in impacts of 22 mph or greater in 6
milliseconds, its maker claims. It can
also be used as an no-start-type anti-
theft device, or to isolate the battery
when working on the electrical system,
by turning it off with its key or a small
screwdriver, Made by Eagle Automo-
tive Products Co.. Van Nuys, Calif
91405, it's $24 —Angus Laidlaw
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There’s

Wherever the music is hot, the
taste is Kool. Because there's only
one sensation this refreshing.

Kings, 17 mg. “1ar™, 1.1 mg. nicoting; Longs, 14 mg. “tar",
1.0 mg. nicotine av. per cigarette, FTC Repon Mar. 83,

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Introduci

"The new Honda Civic Wagon has
many advantages. Some obvious. Like its
added roominess and new aerodynamic
profile. And some not as obvious. In back,
for example,we have hidden two secret
compartments. One is under the floor.

Andthe [
other’ Well,p
if we told §
you that,
everyone
would know.

Under the
passenger seat weve
tucked away a shiding
drawer. And we've split the

rear seat so you can fold away

one or both sides.
- e Armsamican FHords Mo Cn e
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Fdrawer C1Vlc

On the dash, a coin box keeps your
change and valuables out of sight.
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Of course,
the new Civic
Wagon is built

i to carry more than loads of stuff Tralsn
y sﬂt\\ R carries people very comfortably.
dR ) | Incverywaythenew Fonda Civic
HIHSEIRI] S agon 1s a remarkable vehicle. T hat’s

something we couldnt hide if we tried.

H|ON DA
lhe Civic Wagon




HOMEOWNERS’

CLINIC

Treating dry rot in a crawl space

We recently purchased a horne in the
Pocono Moumains of Pennsylvania.
The home is 10 years ofld and has a
4-fr.-high craw! space with a dirt floor.
The crawl space is wet during the rainy
season. The house has a musty odor
and some of the beams in the crawl
space have white blotches that are soft
to a fingernai touch. [ believe the
beams are dry rotted. How should |
treat this problem?—FPhil  Speciale,
Philadelphia

Rot (wood decay) is caused by micro-
scopic. plantike fungi that grow within
the wood and attack the cell walls. The
fungi thrive in a wet/damp environ-
ment and will only grow and develop
when the moisture content of the wood
is greater than 20 percent. Musty odors
and white staining on wood are also the
result of fungi. although not the type

that causes rot. Since rot can only
develop in wet wood. the term “dry
rot” is a misnormer. It evolved because
wood that is in an advanced stage of
rot, when dry. will crumnble and break
into small cubes.

To comrect your problem, you must
dry out the crawl space, or at least min-
imize the moisture buildup. By contral-
ling the moisture in the crawl space,
you will eliminate further rot deteriora-
tion of the wood framing. If you can't
penetrate the beams beyond a finger-
nail, they are still structurally ade-
quate. However, if an ice pick or screw-
drver penetrates them easily, they
should be replaced.

The dampness in the crawl space is
the result of condensation and seep-
age. Normally, you can control conden-
sation by installing ventilation open-

ings on all sides of the crawl space, and
covering the dirt floor with plastic
sheets, overlapping the joints.

A formula for determining the total
square footage of needed vent open-
ings is T = (BL+A) + 300, where L is
the perimeter of the crawl space in lin-
ear feet and A is the area of the crawl
space in sguare feet. A dehumidifier
can also help control moisture.

If the crawl space gets wet because
of water penetration, you must locate
the source of the water and eliminate it.
Faulty gutters and downspouts, a high
water table and leakage through foun-
dation walls are some causes. Correc-
ting the problem requires regrading
around the house. redirecting down-
spouts away from the foundation,
installing a sump pump and perforated
drain tiles. or sealing foundation walls.
Sometmes, all four steps are needed to
dry the crawl space.

Carpeting a basement

I would like o put regular carpeting
and padding on a basement floor and
over an outside enclosed porch floor.
They are both concrete on a Visqueen
vapor barrier over a slab base. How can
I moisture-proof this type of surface so
that dampness and moisture don't pen-
etrate through the carpeting? [ would
also like to put some type of insulation
on the floor. What would be the best
type. and what would | put over that as
an underlayment? | am aware of one
method: Put a foundation coating on
the floor, 15-pound felt on the coating,
furring strips on the feit and Y4-in. tem-
pered Masonite on top. Will this
achieve the results I want?—John C.
Cunningham., PFittsburgh

Another reader. Michael Kirsh of
Kenosha, Wis.. has a concrete floor that
is spalling off in 2-ft. areas, up to Ye-in.
deep. After he fills in the spalled areas
with mortar, he may wish to follow our
suggestions for your project.

If you're certain that you have an
undamaged vapor barrier under your
slab, you really don't need a second
one. However, there's always a chance
it was pierced during concrete place-
ment, 50 you're wise to install another.
Try using 6-mil polyethylene. It is
much easier o install and only needs
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adhesive to spot-fasten the sheet about
6 in. up the wall.

On the vapor barrier, place polysty-
rene insulation (1 in. minimum thick-
ness) over the entire floor area. When
it's down, place 1x4-in. kiln-dried. pres-
sure-treated furring strips every 16 in.
at right angles and on top of the insula-
tion. It is important that the polysty-
rene have a minimum compressive
strength of 25 pounds per square inch.

VAPOH BARRIER
thmm OVER SLAB,
PRESSLIRE-TREATED i‘;&g‘oﬂg gf
FURRING STRIP A

Te" O.C.

VAPOR BARRIER |
ADHESIVE O
INSLILATION
FOR FURRING
STRIPS

EXTERICR-GRADE
SIB” PLYWOOD,
STAGGER JOINTS

Dow's Styrofoamn TG brand insulation
meets this requirement.

The furring strips may be glued to
the insulation board with a bead of Sty-
rofoam No. 11 mastic (see drawing).
Glue and nail %&-in. exterior grade ply-
wood at right angles to the furring
sirips with ring or spiral nails 6 in. on
center at the edges and 10 in. on center
on interior strips. Allow a Yisin. space
between panel ends and Y% in. between
panel edges. All the plywood joints
must be located in the middle of the
furring strips.

When you're finished, sand off any
irreqularities at the plywood joints. and
yvou're ready to put down the new car-
peting.

The %-in. plywood is not only to bet-
ter span the furring strips, but is usual-
ly required by most building codes as a
15-minute fire barrier over the insula-
tion. Since codes vary, make certain
that you check with your local housing
authority for compliance. ™

Do you have a hame-mainienance or repar prohiem?
Send it to Homeowmers' Clinic. Popular Mechanics,
224 West 57uh 51, New York NY. 10018 Letters
cannot be answered indhdduoally, but prabderms of
wicke Intorpst will Se discussed in the column. For
more home-repair and maintenance help, get PM's
Home Care Guids, $4 95 postpaid. Send your order(s)
te Popular Mechanics, Box 1014, Radio City Station,
Naw York, N¥Y. 10107.
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HOW BF GOODRICH

MAKES TRUCKS PERFORM:
THE RADIAL ALL-TERRAIN T/A:

The Badial AllTerrain T/A is built
strong and rugged to maximize truck o,
dependability—off the road'or around
town. Its tread pattern delfvers : J
remarkable wet and dry tractionan
all kinds of terrain and a quiet ride "
on-the-road. .

BF GOODRICH T/A HIGH TE'CH




The Radial All-Terrain 'Bdfl." was
de. ifically with your
hlackﬂq;?gr mance in mind. The
Radial AllFlerrain TA was recently
evaluated on a specially modified
truck. The result: impressive
performance. When equipped with
the durable Radial AllTerrain T/A, the
test vehicle provided remarkable
traction. Even while completing a
135-yard hill climb over deeply rutted
terrain with up to a 45°slope.

The BFGoodrich Radial AllTerrain T/A
is available in sizes for direct application
on most original equipment wheels.
A. Three carcass plies help resist
sidewall bruising to optimize truck
dependability
B. Foided belt system provides
excellent handling plus strength.
C. Tread pitch sequencing offers
quiet ride.
D) Dual compound tread imparts
outstanding mileage.

i , , @ 1984 BFGoodrich

WE MAKE TRUCKS PERFORM

F
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THE PM
WORKBENCH

A woodworking supertool

This

woodworking machine features a convenlent, single control lever

(amow] that enables you to switch from one operation to another In just seconds.

Multiple-function woodworking ma-
chines are becoming popular items in
many home workshops. For the serious
woodworker, these machines offer the
ability to perforrn several functions
from one space-saving, relatively low-
cost machine.

This unit. the Zinken Model MIA-6
combination woodworking machine,
has two unique features. First, it's com-
pact and lightweight (105 pounds) for
use at the jobsite. Second, a single con-

trol lever allows you to switch from one
operation 1o another in just a few sec-
onds, thus eliminating setup time com-
pletely.

The MIA-6 functions include a table
saw with sliding carriage. shaper. hori-
zontal borer/mortiser. jointer and thick-
ness planer with power feed. It sells for
about $1.400.

For more information, contact Wood-
works International, 634 Hope St
Stamford, Conn. 06907 —J.T.

Unparalleled planes

E.C. Emmerich Co. of Remscheid, West
Germany, has been manufacturing the
world's finest wood planes since 1852.
Shown in the foreground is their Pri-
mus smoothing plane (about $90)
made of pearwood with a lignum vitae
sole (a tropical wood impregnated with
natural oils for smooth planing). In the
background is the Expert Model 605
(soon to be available) made of red
beech with a white beechwood sole.
E.C. Emmerich planes are available
from many fine woodworker supply
houses as well as at larger Sears
stores.—J. T,
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Sanding tool kit

The Ali-Gator-Grit Master Pack is a
complete workshop sanding kit. The kit
contains three backup pads with adhe-
sive-backed abrasive discs, a wool-
sharpening kit. abrasive sheets for an
orbital sander, a V-shaped hand sand-

sives. Most of the sanding accessories
shown here are for use In a portable drill.

er. three barrel sanders with abrasive
refills. one flexible brush-sander and
one sand/buff wheel. The complete kit
is available for $34.94 postpaid from
Sanding Tools of Ohio. Box 1677, Fair-
bom, Ohio 45324, — Rosario Capotosto

Service manuals

John Deere offers four books showing
the basics of servicing and repainng
compact tractors and small, engine-

powered equipment. The manuals cov-
er: engines ($10.50), electrical systems
($9.50), power trains ($8.40) and hy-
draulics ($8.40). Order all four books
for $33.10. Write to: John Deere Distri-
bution Center, Dept. 944, 1400 Third
Ave.. Moline, IIl. 61265.—J.T.
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“4X4 OF THE
YEAR"

For the first time ever, all three leading off-road
magazines made the same choice. Jeep.

If you're thinking about 4-wheel drive,
consider this. The all-new leaner,
meaner size Jeep Cherokee has
just been named “4x4 of the Year” by
all three leading off-road magazines:
4 Wheel & Off-Road, Four Wheeler,
and Off-Road. That's never been
done before.

Ride and drive is what

it's all about.

The all-new Cherokee was compared
to the toughest competitors available,
foreign and domestic. They were
driven thousands of miles through

snow, soft sand, subfreezing tempera-

tures, and high winds—on and off
the road.

4 Wheel & Off-Road said:
“Cherokee scored well across the

board, excelling in our evaluations
of mechanical, urban and off-road
driving and interior comfort."Four
Wheeler called the Cherokee Sport-
wagon: “the year's most significant
advance in 4-wheeling.' Off-Road
said: "Jeep is a smaller, more maneu-
verable off-road vehicle that provides
plenty of oom.”

Test drive it and compare

for yourself.

Compared to Bronco || and 5-10 Blazer
4x4, only Cherokee has four doors,
room for five, and a choice of two

4-wheel drive systems. And Cherokee
has higher ground clearance, higher

horsepower per pound, and the high-
est gas mileage, 24 EPA EST MPG/
33 EST HWY*

It's nice to be named No. 1, but not
unexpected. After all, Jeep wrote the
book on 4-wheel drive. Buy or lease
the triple award winning Cherokee,
or the luxurious new Wagoneer
Sportwagons. Only at your Jeep
dealer.

* Usie thage figures for comparnison. Your results m

ditfer due to driving speed, weather conditions anJI
inp length. Actual rr?ughwa}' milaage and Cahfornia
figures will probably be less

SAFETY BELTS SAVE LIVES

Triple award winnin&

JEEP i CHEROKEE SPORTWAGON
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Programmable saw

An electronic, 10-in. radial-arm saw is now offered by
Sears, Roebuck and Co.. Sears Tower, Chicago, 1l
60684.

The 1%%-hp saw i5 equipped with a microprocessor and
features a digital display and touch control panel for auto-
matic blade height elevation. This eliminates the need for
crank handles

Simply program in the desired blade height on the push-
button control panel. Then, as the digital display reads out
the blade height 1o .005 of an inch, the saw automatically

rdises or lowers the blade to the programmed height. An
elevation jog button allows you to raise or lower the blade
in .005-in. increments with each touch of the button. The

digital display also reads bevel and miter angles to half a £700.

Handheld fire fighter = Remote-control switch

You won't have to enter a dark house
again with the Genie remote-control

switch. It operates lights and small
appliances up tw 300 ft. away. accord-
ing to the maker. The system consists
of a handheld transmitter and an out-
let-mounted receiver. It's available for
about $60. For details, contact Alliance
Manufacturing. 3040 West Market St.,
Akron. Ohio 44313,

Powerful new

Ay e |y

The Flam-X portable fire extinguisher
measures only 3 X 6 in., but is claimed
to be effective against the major
classes of fires: solid fuel, liquid, electri-
cal and chemical. When Flam-X is dis-
charged, halon, a liquefied. nontoxic
gas. is released to suffocate the fire
quickly. And according to the maker,
Flam-X evaporates completely. leaving
no residue on surrounding areas,

Flam-X is handy in the home, work-
shop. garage and car. It's available at
hardware stores and from Flam-X USA.
1734 West Pembroke St. Hampton,
Va. 23361, for $14.95 postpaid.

The John Deere Model S-82 rear-
engine, 38-in. mower ($1.849) has an
11-hp engine—the most powerful
rear-engine mower Deere has ever
built. Features include electric starting,
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degree. The saw is available through the Sears Spring/
Summer catalog and at larger Sears stores for about

Cordless jigsaw

Black & Decker introduces a cordless
jigsaw for woodworking and light-
weight metalworking. The saw and
9.6-v. rechargeable battery pack sell
for about $144. Two charging units are
offered: a 120-v. wall-outlet model
($49) and a 12-v. charger that operates
from a vehicle's cigaret lighter ($60).
Contact Black & Decker. 626 Hanover
Pike, Hampstead, Md, 21074,

five-speed transmission and disc brake.
Deere claims the 5-82 can mow an acre
of grass in less than an hour. Contact
Deere & Co.. John Deere Rd., Moline,

Ill. 61265. ™
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MOTOROIL IS
PROVEN SAFE FOR
TURBOS.

600° Fahrenheit—a temperature that willcook  protect against the searing heat that can destroy
normal motor oils. That's more than twice the vital engine and turbocharger parts. And it's
heat developed by regular engines. But, for most  the only motor oil formulated and manufac-

turbos, it’s just the average
soakdown temperature after
ignition turnoff. That's why
turbos need new Valvoline®
Turbo X motor oil.

Turbo ¥ is the first motor

oil specially formulated to

tured in America that's
proven effective in the
world's toughest turbo test.
Get new Valvoline
Turbo Y. Extra protection
for any engine. The only
protection for turbos.

VALVOLINE

SYMBOL OF
PROTECTION."

'Ii'lhulln- Ohl Company, Lexingion, Ky

e EE Dhvision of Ashland Onl, Inc

b







Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Improved C-clamp

STEEL BALL

BEARING SUDE HANDLE
518" DIA, 5/32°-DIA. x 31/Z°
{2 RECID.| DRILL ROD

-~ E =@’
HEXNUT
LOCK WASHER |2 REQD |

22 e g
STEEL BAR
2 FECD) =%

S5/&-18
x4
THREADED
ROD

3Né& x T
DA, STEEL
[2 REQD)

\  IRON RIVET

\ (4 REQD)
L]
i 1s"
114-20 x 314
HEXHEAD CAP :Dé\jr
SCREW [2 RECD| W

This homemade C-clamp is more rigid
than commercial C-clamps. It doesn't
open and throw parts out of alignment
when it's overloaded, as do standard C-
clamps. The materials used in our
clamp are Y%-in. square steel bar, %s-
in-18 threaded rod. '%-in.-dia. steel
rod. two Y& X ¥-in. flat steel bars and
assorted rivets and bolts. The optional
ball ends of the sliding handle rod are
steel ball bearings. Anneal the bearings
| by heating them until they're bright
red. then letting themn cool in the air.
Drill and secure them to the rod with
cyanoacrylate adhesive.—Frederico
Strasser and Walter E. Burton
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COMPUTERS ARE CREATING JOBS
FOR NRI-TRAINED PEOPLE.

IF YOU'RE SERIOUS ABOUT
MAKING MONEY IN
MICROCOMPUTERS,
NRI IS SERIOUS ABOUT
SHOWING YOU HOW.
The U.S. Department of
Labor projects job openings
for qualified computer tech- .
nicians will soon double.
International Resource

600% increase in these jobs in /
adecade. And mostof these | i 13
will be new jobs, created by the

expanding role of computers.

NEVER HAS THERE BEEN A
FASTER-GROWING FIELD

Ky N

With NRI training you'll explore
your computer's registers,
memory and input-output
ports. You'll even write pro-
grams to control the circuits
you've designed and built.
You'll perform hundreds of
challenging experiments, al-
ways backed by a full-time
faculty ready to help you
personally.

When your NRI training
is complete, you'll be a com-
puter technician, ready for
your first job — servicing, test-
ing or programming all types
of microcomputers—in a

OF TECHNOLOGY.

Many people are afraid of
losing their jobs to computers,
but thousands of jobs will be cre-
ated for those who are prepared
to meet the challenge.

With NRI training, you'll be

who can handle the operational,
programming and technical as-
pects of all kinds of microcom-
puters and microprocessors.

LEARN IN YOUR SPARE TIME.
NRI trains you in your own

home, at your convenience...no

classroom schedules to meet, no

rewarding and challenging
new career.

THE CATALOG IS FREE,

THE TRAINING IS PRICELESS.

Send the postpaid card today

prepared. You can have a profita-
g ble, exciting

future as

an expert

need to quit your job. As a class
of one with complete course
materials and the backing of a
staff of professional electronics
—__Instructors, you'll get extraordi-
g nary hands-on training on the
& |atest, most popular micro-
computer: the new TRS-80™
odel 4 with Disk Drive. De-
signed to perform diverse per-
sonal and business functions
and accept more software, the
TRS-80 is yours to keep.
. LEARN HOW TO USE,
+ PROGRAM AND SERVICE
STATE-OF-THE-ART
MICROCOMPUTERS.
Through your carefully de-
signed NRI course, you'll get a
wealth of practical experience.
You'll build circuits...from the
simplest to the most advanced
...with your NRI Discovery Lab®
You'll use a professional 4-func-
tion LCD digital multimeter for
analysis and troubleshooting.

TRS-B0 & & trademark of The Fadiio Shack division of Tedy Corp

for your FREE
104-page
catalog.

For greater computer memory capacity, & double
donsity disk drive ls Included.

It's a valuable guide to opportu-
nities and training in the high-
tech revolution. You'll see how
easily you become part of the
growing high-tech world of
microcomputers.

If the card has been removed,
please write to us today.

Ei'
Hll”

Well give you tomormow.

NRI School of Electronics
MeGraw-Hill Continuing
Education Center
3939 Wisconsin Avenue
Washington, D.C. 20016



TOYOTA




COOLED COMPRESSE
AIR T INTAKE
MAMNFOLD

An aftermarket turbo setup by Callaway
shows complex of

Turbosystems routing
exhaust gas and compressed intake air,

HOT COMPRESSED
AR TC MTERCOCLER

Turbocharger

Maintenance
And Repair

BY BRAD SEARS

An underhood device that can improve the performance
of today’s small engines while maintaining at least
some of their former fuel economy—the turbocharger—
has become quite widely used in the past several years. The
turbocharger is a relatively simple device that increases the
pressure in the intake manifold of an engine, forcing more
fuel and air into the cylinders. The power needed to operate
the turbocharger, which is nothing more than a simple cen-
trifugal compressor, is derived from the unused energy in
exhaust gases that flow out of the tailpipe. These gases are
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1 Acting as a simple air-to-air radiator. an Intercooler will
cool the compressed air coming from the turbo output.

routed into a turhine, causing it to spin at speeds up to
120,000 rpm. The turbine tums a shaft connected to the
centrifugal compressor, or impeller. The impeller acceler-
ates the air-fuel mixture to a high speed, resulting in
increased pressure in the intake manifold. This higher pres-
sure causes the cylinders to fill more completely when the
intake valves open.

Increasing the volume of mixture that flows into the cyl-
inder is somewhat like increasing the compression ratio of
an engine. Although it will increase performance, there is
an associated problem of detonation. The heat generated by
compressing the intake mixture and heat brought to the
turbocharger housing by the exhaust adds to this problem.

Auto manufacturers have recognized these problems and
added either or both of the following controls: The first is a
diaphragm-controlled waste gate valve that opens when
manifold pressure rises above a predetermined level. The
waste gate is in the exhaust system, upstream from the
turbine. When it opens, exhaust gas goes around the tur-
bine, limiting boost and reducing exhaust back pressure.

The second device is an electronic spark-advance control
systemn that uses a knock sensor mounted on the engine to
listen for detonation. When the sensor detects the rattle of
detonation, the engine computer or control module retards
timing until the detonation is gone. Some systems open the
waste gate to reduce boost when detonation occurs, The
newest systems regulate both boost and timing.

To combat the increase in temperature caused by com-
pression of the intake mixture, a heat exchanger called an
intercooler is placed between the turbo and the engine on
many cars today. Outside air flowing over the radiatorlike
intercooler camries away the turbo-generated heat inside,
making the mixture that goes into the cylinders more dense
{Fig. 1). This increases power considerably, while making
the engine less prone to detonation.

Increasing turbo life

It is estimated that the average life of a turbocharger in
the real world is 30,000 vo 50,000 miles, but that figure
depends an how well the car and the turbo are looked after.
There are reporns of turbos giving well over 100,000 miles
of useful life, but these units have received exceptional
care. When one figures that a turbo center section replace-
ment cost is more than $300, plus labor, then maintenance
gains new importance. The turbocharger’s life can be
increased by following a few simple rules:

1. Keep the engine oil clean and change it often. The
technicians at the Callaway turbo installation center in Old
Lyme, Conn., claim that 2,500-mile oil and filter changes
are mandatory. The turbocharger becomes very hot in oper-
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ation and will quickly deteriorate the engine’s oil that is
used to lubricate the center bearing.

2. They also recommend that an oil temperature gauge
b# installed and that the driver not call for turbo power
(stay off the gas pedal) until the engine’s oil temperature is
up to 85° C.

3. If the oil temperature approaches 125° C., they further
recommend that an oil cooler be installed on the car (Fig. 2).
But they warn against installing an il cooler that is not
thermostatically controlled, because keeping the oil too cool
can be as harmful as allowing the oil to become too hot. The
oil in any engine must get warm enough to vaporize
unburmed fuel and water condensation so that the positive
crankcase vent (PCV) system can draw them away. They
recommend that oil temperature stay near 110° C.

4. Since exhaust gas temperature is about 1,300° F. when
driving, according to Callaway, but idling gas temperature
is only B50° to 950° F., they recommend that the engine be
idled for a minute or so before you shut it down. This also
allows the shaft and blades to slow down or almost stop, 0
there will be no bearing damage when the engine oil pres-
sure drops as the engine is shut off.

Troubleshooting

If you are a serious turbo driver, you should “baseline™
your car (run it through a series of road tests) and keep
notes on its performance for future reference. The num-
bers that you should record and keep at hand are as follows:

1. The turbo boost cut-in speed. To determine this, accel-
aerate from a relatively low speed in top gear at full throttle,
observing the engine rpm when turbo boost begins. To
accomplish this, your car must be equipped with a tachom-
eter and a turbo boost gauge.

2. Record the maxmum turbo boost at full throttle at
legal road speed on a level stretch of road.

3. Record a O-to-6G0-mph time, or the acceleration time
between two landmarks, such as telephone poles.

4. Record the normal oil consumption.

5. Record the normal fuel consumption.

Should you have any future doubts about the perfor-

THERRACISTATIC
SWITCH




CRLSLIPPLY LINE

3 Ol return lines from the turbocharger must be free-flow-
ing and be properly located to prevent lubrication fallures.

mance of the turbocharger system on your car, you will
have accurate reference material to draw from.

Problems that could cause you to suspect turbo failure
fall into three categories:

1. 0il consumption or blue smoke from the tailpipe.

2. Noise from the turbo, detonation or spark knock.

3. Lack of performance.

Diagnosis is the most difficult part of turbocharger ser-
vice, but the following checklist should help:

To diagnose detonation or spark knock, begin the same
as with any normally aspirated engine:

1. Check fuel quality by filling the tank withthe highest
octane fuel you can find.

2. Check basic ignition timing.

3. Check the electronic spark control system, or the vac-
uum/centrifugal advance system.

4. Check exhaust gas recirculation systern. An inopera-
tive EGR system is often the main cause of spark knock.

5. Check the heated intake system on the air cleaner.

6. Check air-fuel ratio. A lean mixture will sometimes
cause spark knock. This could be a malfunction in the car-
buretor, fuel-injection system, or the oxygen sensor that
feeds information to the fuel-monitoring system.

7. Check sparkplug heat range and condition. Too hot a
plug can cause detonation.

8. Check engine opérating tempearature.

8. Check for carbon buildup on pistons or combustion
chambers.

If your engine uses excessive oil, do the following:

1. Check turbocharger seals.

2. Look for external oil leaks.

3. Inspect the PVC system.

4, Check for restricted or improperly installed oil-retum
line from the turbocharger.

5. Look for the problems of a normally aspirated engine,
such as womn valve guides and piston rings.

If you are plagued by poor performance, check for the
following conditions:

1. Dirty or restricted air cleaner.
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2. Normal engine tuneup problems.

3. Mechanical problems in the engine. Do engine cylin-
der leak-down test and check timing chain or beilt,

4. Exhaust system restricted. Check all pipes for kinks
and the catalytic converter for restriction. A vacuum gauge
works well here.

5. Center section bearing binding, impellers loose on
shafts or hitting the inside of the housing.

6. Waste gate inoperative, stuck open or restricted with
built-up carbon. Pressure signal line from the manifold to
waste gate control diaphram leaking or disconnected.

Excessive oil consumption

il problems occur when the seal in the center section of
the turbocharger has been damaged by excessive heat or
lack of oil, when the center bearing in the unit is worn or
when the oil return line to the crankcase is restricted.

Under normal conditions, oil is forced into the turbo's
canter section under oil pump pressure, then retumns to the
oilpan. One of the biggest problems with retrofit, do-it-
yourself turbocharger installations is an oil return line that
is either too high or else enters the engine below the level of
the oil (see Fig. 3).

There are two seals in the center section of the turbo
housing that separate the oiling system from the intake
compressor and the exhaust turbine. 0il leaking into the
intake side can usually be spotted by removing the intake
hose between the turbocharger and the intake manifold,
and checking for an oil film on the inside surfaces of the
intake systemn. A leak on the exhaust side is not so easily
spotted, because the high temperature exhaust will burn
the oil as soon as it enters the system.

SCRIHED | INES
FOR BEASSEMELY

IJRBO HOLISIN G

£ OMPRESSOR
HOLISNG :
CEMNTERSECTHON
the turba, it's smart to scribe a reference
sections to ensure proper reasemily.

& Before taking
line on the

Servicing the turbocharger

Problems with the center section of the turbo require its
replacement. Before removing the unit, label the lines
going to the turbocharger and the waste gate for correct
reinstallation. Remove the outlet from the compressor to
the carburstor or intake manifold. Tape over the outlst to
the engine with duct tape to prevent small ocbjects from
falling into the intake manifold.

Disconnect the line from the air filter to the compressor
and tape it shut, as well. Remove the exhaust system from
the turbine side of the unit. Removing the exhaust inlet
from the housing will be about as difficult as removing a
front exhaust pipe from a manifold or header. Care must be
taken to keep from breaking the bolts or studs in the man-
ifold or rounding off the corners of fasteners. Use new bolts
or studs on reassembly. Penetrating oil can help, too.

L)
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5 The operation of most waste gates can be checked by using
a regulated source of compressed alr and an air gauge.

Most turbochargers are made up of three sections. Flace
yours on a bench and scribe a line across all three sections
as a reference for reassembly (Fig. 4). Remove the bolts
that hold the two housings to the center section and sepa-
rate the three pieces. On some units the waste gate assem-
bly is connected to the turbo, and its linkage will have to be
disconnected to separate the housings.

Visually check the inside of the housings, both turbine
and compressor, for signs of oil leaking past the seals. Also
check the compressor and turbine blades for signs of con-
tact between the blades and the case, damage caused by
debris getting into the housings, buildup of combustion by-
products on the blades or in the housings or for bent,
burmed or cracked blades. Spin the rotating assembly; if it
binds or drags, the center section must be replaced.

If the visual inspection shows no problems, check the
bearings. There should be .001-in. to .003-in. of end play in
the center section shaft. The easiest way to check this is
with a dial indicator; there should be between 003-in. and
.D06-in. of clearance between the bearing and the shaft. A
special dial indicator with an offset shaft and a mounting
adapter are needed to make this measurement on most tur-
bos. Replace the center section with either a new or rebuilt
unit if these specifications can't be met.

Make sure there aren’'t any deposit buildups in the hous-
ings that might contact the turbine or compressor. Then
reassemble the turbo, aligning the scribe marks carefully.
Replace any gaskets or O-ring ssals that were removed and
torque together the bolts holding the housings. The aver-
age torgue is 13 to 15 ft.-lb., but refer to your shop manual
for the exact specs. Check the spin of the turbine for bind-
ing and pre-oil the unit before installing it in the car.

Waste gate service

If you notice a drop in power or a lack of power, you
may have a waste gate problem. Excessive spark knock can
also be caused by a waste gate failure if boost is excessive.

Check the hoses and fittings carrying the boosted air into
the intake system before you test the waste gate. All of
these lines should be firmly clamped and intact, with no
chafed holes from rubbing against the fan balt. If your car
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has a boost gauge on the dash, you can check the waste
gate operation as you drive. While accelerating at full throt-
tle on a level or uphill stretch of road, the boost pressure
should reach, but not exceed, the maximum figure listad in
your repair manual or owner's manual. If you baselined
your car as described earlier, you can use the boost figure
from that test. If boost is above or below spec, the waste
gate may not be operating correctly.

The waste gates on some cars without boost gauges can
be checked by using a small air-pressure regulator, like the
ones sold to fit the inlet side of a paint spray gun, and a
compressed air supply. Find the maximum boost spec for
your car in a repair manual or the owner's manual. Install
the air-pressure regulator in the compressed air line and
connect the air line to the waste gate control diaphragm
(Fig. 5). If your diaphragm unit has two lines connected to
it, attach the air line to the outhoard nipple. Slowly increase
the pressure through the regulator until the linkage that
joins the waste gate to the control diaphragm just moves.
Read the gauge. It should match the maximum boost spec
for your car. Tum the air off and on several times to be sure
that the valve does not hang up and stick in either the opan
or closed position. If the valve opens later or earlier than is
specified, replace it. (Some waste gate valves, including
those on 1981 Buick engines, cannot be tested.)

A valve that opens at too high a pressure setting (this
would be noticed by audible detonation, an increase in
power and the boost gauge on the dash reading too high) is
maore serious than a valve that opens too low. A turbocharg-
ar that is allowed to “run away'* will overboost to the paint

It is possible to reset the opening of some waste gate
valves to a higher pressure, but this practice is generally
discouraged by turbo experts because most engines are too
close to detonation already.

Should you be bothered by detonation on a retrofit turba
installation, install an aftermarket knock eliminator kit
These are widely available at specialty auto parts outlets. A
popular model used by Callaway is the Carter Engine
Enock Eliminator, made by Carer Automotive Div., 9666
Otlive Blvd., 5t. Louis, Mo. 63132 (Fig. 6).

The turbocharger looks like it's here w0 stay—because
it's giving us the performance of yesteryear with fuel econ-
omy that's needed today. If you don't already own a car
with a turbo, you're likely to get one with your next car.
Now you know how to keep it spinning right. ™

FIREWLALL

& Carter's Knock Eliminator
serses detonation and will
retard the spark as required.
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Win a trip to L.A. and watch
America strike gold

Grand Prize: An expense-paid trip for 2 to the Summer Olympics in L.A. Includes 4 days
and 3 nights accommodations aboard the Norwegian American Cruises Luxury Liner
Sagafjord, round trip air fare, event tickets and meals.

10 Second Prizes: Projection television systems.

100,000 Third Prizes: 100,000 winning coupons for a free carton of Lucky Strike Filter
Cigarettes are available.

And Save 50¢ on Lucky E_trike Filters
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WORLDWIDE

In Wyoming, beavers gwe a dam

Cattle grazed freely along the small
streams on federal land in southwest-
em Wyoming. Too freely. Overgrazing
removed grasses and brush from river
banks, water spilled over, erosion
started, fish were killed and rolling riv-
ersides became desolate marshes. To
build the land back up. the Army Corps
of Engineers could erect dams for tens
of millions of dollars.

Enter the Bureau of Land Manage-
ment and biologists Bruce Smith and
Dick McCuistion. They had been
watching as the ecological upset drove
off local beaver populations. The solu-
tion: trap beavers from areas where
they are thriving and carry them to
eroded sireams. Bring in aspen grow-
ing far away and help the beavers start
natural dams. The animals have taken
up the challenge and are building Wyo-
ming dams for free.

Accidentally on purpose

Murphy's Law may stir guffaws at
cocktail parties. but in the nuclear pow-
er industry. the maxim that anything
that can go wrong will go wrong is a
serious matter. To arm nuclear scien-
tists with information on what can go
wrong. University of Florida researcher
Glen Schoessow and his associates
have designed a model reactor. AL a
scale of '/ inch to the fool, the reactor
parts are kept inside a tabletop glass
chamber connected to a computer that
can order up accidents faster than you
can say Three Mile Island. It's being
used to help determine optimal safety
requirements for future reactors

Photo session

MASA is a step closer 10 photographing
the tail of the comet Giacobini-Zinner,
Mext year, the path of a NASA satellite
will go through the comet tail so the
particles in the tail can be identified,
The satellite passed its first big test last
December when it was steered around
the dark side of the moon to see if its
glectronic sensors could survive the

intense cold, They did, with the help of

battery-powered  heaters. Operating
them depleted the batteries. but as
soon as the satellite was back in the
sunlight the solar collectors recharged
the batteries to maximum power. As of
now, all systems are “go" for the photo
mission.

Sunspot pipeline

Fiber optics are making possible the
first observation of sunspots on distant
stars similar to our own sun. Lawrence
Ramsey of Penn State and Dimnitri
Mihalis of the National Center for
Atmospheric Hesearch hooked fiber-
optic lines 1o the 42-inch mirror at the
Lowell Observatory in Flagstaff, Ariz.
Each of the glass wires is run to a com-
putenzed spectrographic device. By
analyzing the light of stars that act like
our sun, they hope 0 determine

whether our sunspot cycle works for
other stars,

Memories are made of this

Where does the human brain store
memory? Stanford psychologist Rich-
ard Thompson says memory may be
pinpointed to specific areas. Thompson
studied the way a rabbit leams to blink
its eyes In response 1o a noise stimulus,
Making lesions in the rabbit's cerebel-
lum, he discovered he could cause the
eves o forget to blink. His work opens
the door for more complex research.

Fish 'n chips

Scientists observing the run of salmon
up the Columbia River in Washington
have counted thousands more fish ear-
Iy in the run than they find at the end of
the run. Investigations have failed 1o
come up with a reason. Fishing along
the river route can’t account for the
vast numbers of missing salmon. But,
backed by a Bonneville Power Admin-
istration grant, biologists this year have
implanted computer chips in young
salmon before letting them go at the
start of their spawning cycle. When the
fish make their run next year, radio
receivers will “read”’ the chips. hoping
1o solve the mystary, M
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Olds will build GM-20 e

General Motors has picked Oldsmaobile
to build the 1985-86 GM-20/N-cars not
only for Oldsmaobile, but for Pontiac and
Buick as well. GM will spend upward of
£250 million to prepare Olds and Fisher
Body-Lansing to produce all three
nameplates on a single. integrated
assembly line. We always knew the
main difference in many cars today
was just the name tags, right? The GM-
20/N-car is a compact. sporty import-
fighter that will fall between GM's J-
cars and A-cars,

This decision comes despite all the

press hoopla about GM dividing itself

into two parts: a small carflow-bisck/
Chewvy-Pontiac Group and a luxury car/
big-buck/Buick-Oldsmaobile-Caddy
Group. Note that the big-buck cars are
not necessarily large automobiles; they

Spy photo shows Pontlac’s version of the front-drive N-tar, now code-named GM-20.

can be expensive small ones. Also, the
fine print in the GM press release
points out that the Cheviac Group can
buy big cars from the Cadickmobile
Group if it wants to. What all this
means is that it will take many years 10
finally realign the company into two

giant Groups. By that time, up to 25
percent of the middle management
jobs will have gone down the tubes,
which may be the whole point of the
exercise, anyway. How much differ-
ence the public will notice remains to
be seen.

Drag racing immortalized
Drag racing, that loud, smoky glorifica-
tion of Detroit iron. hasn't received the
attention it deserves since the early
1970s. Now it has s own museum
Drag racing great Don "Big Daddy”
Garlits last month opened the Don Gar-
lits Museum of Drag Racing in Ocala,
Fla., after a years-long effort to get the
showplace off the ground.

The museum offers for public’scruni-
ny some of the most famous and mere-
ly interesting drag racing cars ever o
trod the quarter-mile. The museum’s
distinguished inventory includes many
of Garlits’s own championship drag-
sters, including the first drag car o wp
250 mph. Other Garlits notables are
the first modem. rear-engined dragster
and his famous helicopter wrhine-
engined car. Also on display are: Chns
Karamasines's famous Silver Bullet
slingshot dragster, which beat Garlits

in 23 consecutive match races in 19686;
Tommy Ivo's twin-engine drag car; Art
Malone's 1968 compressed air-pow-
ered car; and the very last steel-bodjed
funny car—with title—Ifrom the days
when funny cars had to be “street”
cars

Champion Spark Plug and Kendall
0il have displays of drag racing memao-
rabilia. too. The museum is located at
13700 Southwest 16th Ave. Ocala.
Fla., 32674, It's in sight of I-75 at Exit
67, 10 miles south of Ocala. When Don
Garlits isn't drag racing. he'll be there
to swap war stories with you

Chrysler’'s Mexican link

Chrysler is rattling its economic sword
over the GM-Toyota joint small-car
venture, If the FTC permits the two
companies o build its proposed sub-
compact in GM's Fremont, Calif., auto
plant (and ewverything
points favorably in that di-
rection), Chrysler threat-
ens to do one of two things:
its pending P-car (an Omny/
Horizon replacement) will
either be cancelled out-
right, or production moved
out of the U.5. Either way.
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there go the jobs,
Chrysler wants 1o use its

Belvidere. IIl.. plant to build P-cars. If it
makes good on its threat not to, Belvi-
dere would begin assembling T-wagon
minivans to supplement the Windsor,
Ont., production. Chrysler Chairman
Lee lacocca says he wants o double
Windsor's 200.000-unit capacity

Now the company is exploring the
feasibility of doing the P-car project in
Mexico, where wages are much lower
than in the United States. It's pretty
obvious that Chrysler wants and needs
the P-car. What isn't so certain is
whether the company feels it can af-
ford to produce it competitively here.

GM to offer car phones

When the Federal Communications
Commission approves the public use of
cellular mobile telephone technology,
Buick will be the first automaker to
offer factory-endorsed. dealer-installed
car phones as an option. The AT&T
mobile phone system will be offered
first in Chicago. and Buick dealers there

will sell GM's first in-car telephones.
Seen on a map. a cellular mobile
phone system looks like an electronic
honeycomb. As a driver with a car
phone travels from one grid to another,
he is automatically switched from one
frequency to the next. This system pro-
(Flaase turn o pege 46)
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Ol Help your

image as well as your
bottom line.

The trucks you choose for your business say a lot about
your business. So let GMC's good reputation add to your
reputation. GMC trucks are done right, because, after all,
we're the people who bring you nothing but trucks.

But a GMC pickup can pick up more than just your image.
It can help your business run more efficiently by being
just the right truck for the job

The full-size pickup on the right will handle really Iarﬁe
loads. Depending on the model, you can haul from 1,98
up to 5,256 pounds of whatever you're hauling. Or, when
properly equipped, it can tow up to 10,000 pounds.

If you choose the rugged 6.2 liter V-B diesel engine as an
option, you'll have a practical pickup ideal for wark
situations involving stop and go
driving.

The compact 5-15 on the left is available with 4-cylinder
or V-6 power. The 2.2 liter L4 diesel can haul up to 1,250
pounds, and the V-6 up to 1,625 pounds. Or when properly
equipped, the 5-15 can tow up to 5,000 pounds.

Full-size pickup cargo beds are available in 6%' and 8°
lengths. The 5-15 pickup has 6'1" or 7'5" cargo beds
available.

Both versions feature tough, girder-beam, independent
front suspension. You can get aptional four-wheel drive.
5-15's Insta-Trac system lets you shift from 2- to 4-wheel
drive without stopping.

s Whateier you choose, a fuJITEﬁe C-series or compact

15 truck, you'll have picked right
a pmkup that knows how to work. ﬁf&:ﬂﬁ:
Hard. (w.d
From GMC. b = lmﬂngms

A . X
Snrne GMC tru:.hs areﬂumpeﬂ 'mth engmeﬁ produced ﬂ-_.r :

smothier GM divisions, subsidiaries, or affiliated comipanies worldwide, -
See your GMC truck dealer for details

_—
F
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vides for significantly better usage of
frequencies, and is said by ATET to
offer improved reception.

It's a Merkur!

Speculation has been running rampant
about the European Ford Sierra that
Lincoln-Mercury will begin to sell here
in 1885, In America, they will call it the
Merkur, which means Mercury in Ger-
man. A turbocharged 2.3-liter Four
dubbed XR4Ti will sell in the $16.000

range. A three-liter VY6 called the
XReTi is in the chute for early "8G, and
it could cost around $22,000.

Ear to the ground

Mandatory in Michigan? A bill to make
Michigan the first state to require the

use of seat belts may be reintroduced
this year, Lawmakers shelved the bill in
1983 following the recall of two of their
colleagues over tax-related issues.
Ford and racing: Ford Motor Co. and
Cosworth Engineering's Keith Duck-
worth are back at the drawing board to
update the venerable Ford-Cosworth

WORK HORSE

engine. The new motor would be
adaptable to both Formula One and
Indy-car racing. The new engine would
apply advanced electromc controls to
racing engines for the first time. roni-
cally, today's passenger car engines
are much more sophisticated in this
respect. The present Ford-Cosworth
engines have won over 150 Grands
Prix, and six Indy 5005 in a row.

Court defangs EPA: A federal ap-
peals court has ruled 2-1 that automak-
ers cannot be forced to recall vehicles
more than five years old, or those with
more than 50,000 miles. The ruling
came when GM appealed a 1980 EPA
rule that would have recalled 220,000
1975 Cadillacs. two-thirds of which, the
EPA alleged. emit too much pollution.

By Congressional definition, a car
has an effective life of only five years or
50,000 miles. Therefore, the cournt
ruled. GM can’t be required to recall or
repair cars that are legally obsolete.

But is it a better idea? Tom Feaheny
was a Ford Motor vice-president for
vehicle research until he sued his com-
pany and Chairman Philip Caldwell for
£330 million, alleging they stalled his
career, They fired him. Now Feaheny,
holder of about 10,000 shares of Ford
stock, has submitted a shareholder pro-
posal for consideration at Ford's May
10 annual meeting. It's termed a
response to the GM-Toyota joint ven-
ture: Ford and Chrysler should
merge—with Lee laccoca as the new
commander-in-chief!

The proposal has little chance for
success without support from the Ford
family, which owns approximatealy 40
percent of Ford Motor's voting stock.

Differemt drummers? The General
Services Administration (GSA) signed
a contract with Chevrolet for about
12.500 new 1984 cars. mostly Cita-
tions. worth an estimated $68.3 mil-
lion. These are used as official vehicles
in many federal departments. Mean-
while, the Justice Department forges
ahead with its suit to force GM to recall
about a million 1980 X-cars, including
Citations, for alleged brake defects that
the feds say make the cars unsafe.

Sino-American Motors? AMC, whose
AM General Div, used to build military
vehicles for the U.5., has just inked a
$51 million deal with mainland China
to make army and civilian Jeeps near
Peking. Civilian versions of this Chinese
Jeep will be exported in Asia, 1o com-
pete with Japanese 4 X 4s,

CHiPs saddle hogs: The California
Highway Patrol has placed an order for
131 Harley-Davidson police special
motorcycles, breaking an  11-year
streak of Kawasaki purchases. The big
bikes will have 1,.340-cc V-Twin en-
gines and cost $4,400 each, $1,100
less than Harley's last (unsuccessful)
CHiPs bid ™
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Mew cars and trucks
have lighter bodies,
transmissions and sus-
pensions to save you gas.
But if you plan to tow, you
need added protection for
these areas of your vehicle.
Here are a few basic tips to follow.

1. GET THE RIGHT HITCH.
All hitches are not alike. The wrong one can cause
body damage. Or tear out.

Hitch World selects and installs the hitch thatis
designed to meet your towing needs. They carry top-
brand names like Draw-Tite and Reese. Every hitch
is backed by an exclusive nationwide warranty that is
good for as long as you own your tow vehicle.

2.GET ATRANSMISSION COOLER.
When towing with a downsized car. heat builds up
inside of your transmission. This added stress
can burn its fluid and
shorten the transmis-
sion’s life.
Hitch World experts
select and install the
transmission cooler,

such as Hayden, that can extend the life af
your transmission byreleasing the
added heat caused by towing.

3.GETATOWING "y =
SUSPENSION. ™
A standard suspension is
basically made to carry passengers. By adding
atrailer, you can overload your suspension.

Hitch World installs air lifts or air shocks, such
as Monroe and Hellwig, that give your tow vehicle
added frame support, and reduce rear-sagaing
and tire wear caused by a weak suspension.

NOW SAVEUP TO S15
Take this ad to your nearest Hitch World. It is
good for $5 off the price of a hitch, a trans-
mission cooler, and a suspension system ($15
maximum discount, offer expires 12/31/84).
Look in the White Pages under U-Haul
Centers for the location nearest yvou.
Write fora FREE HITCH GUIDE!
HITCH WORLD, Dept. PM,
PO. Box 21503
Phoenix, AZ 85306

at your LJ-HAUL Center




SURROUND SOUND
M-360 SOUND EFFECTS DECODER

FOSGATE RESEARCH
TATE MODEL 101A

PHOEMIX SYSTEMS
P-25-DL

Digital information already
on your videotapes and
discs can be decoded

to give the same great
sound as at the movies.

BY DAWN GORDON

fter erecting a 10-foot projection
TV in your living room, plunking
deown the $800 or so for a high-quality
Laser Disc player, and then connecting
it all vo your $2,000 stereo system, you
may very well believe you have the
closest thing to the movie theater expe-
rience. Think again. While all this
expensive equipment certainly does
capture much of the local cinema's
ambiance, there is still something miss-
ing, and it's not buttered popcorn.
Those wonderful special effects that
seem to surround you in the theater are
simply not there. Planes and spaceships
don't fly overhead, and the music lacks
the depth and presence you've become
accustomed to. Fortunately, you can
buy a Dolby surround decoder that
retrieves that movie sound.

Two kinds of surround system
In the average theater, two kinds of
surround systems are used: the elabo-
rate 70-mm, six-track magnetic setup,
and the more conventional 35-mm opti-
cal system. The first system uses a
magnetic strip attached to the film,
supplying six discrete channels with
Dolby A noise reduction. However, T70-
mm cannot be reproduced in the home.
The 35-mm optical type is shown in
most theaters and is the kind of sur-
round system that consumer decoders
come closest to. The 35-mm method
uses a two-channel optical track that's
part of the film for its audio signal. But
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every dolby-encoded sterec videodisc,
videotape and simulcast still contains
the same rear-channel information be-
cause the two-channel magnetic master
was produced from the theater optical
soundtrack. All your stereo videotapes
or videodiscs of Superman, Star Wars
and The Thing can be decoded to
produce spectacular surround sound at
home.

Each decoder manufacturer has its
own method of decoding the rear-chan-
nel information, and they all provide
excellent sound. One unit has a built-in
low-powered amp, and some others
supply wired remote control. Prices for
these decoders run from $150 to $§499,
The difference in cost is directly related
to the extra features on the machines,
and to higher quality components.

The sound these bowes produce is
spectacular. Spoken dialogue stays up
front where it belongs, and an open,
live sound can be heard from every
angle of the listening position. Music
emanates from both the front and rear
speakars, and for the first time at home
you will hear such things as star cruis-
ars streaking overhead.

You are there

During helicopter scenes in the film
The Thing, you can sasily imagine that
you are on board because the roar of
the blades surrounds you. This is espe-
cially realistic when watching a large-
screen television—the combination of
sight and sound makes you feal like
you're in the middie of the action,

Other striking examples of the sur-
round effect can be found in the Speil-
berg classic Close Encounters Of The
Third Kind, where small UFOs fly
toward you, soar overhead. and then
pass behind you at lightning speed.
Even more exhilarating is the end
sequence, when the mother ship ap-
proaches Devil's Tower. The room is
enveloped in a low bass thunder, and

for a moment you actually belisve
you're there. The effect is so pleasing
that it becomes difficult to listen to a
soundtrack with the decoder off.

In addition to extracting surround-
sound effects from your favorite mow-
ies, these multitalented decoders do a
vary nice job in another area. Regular
LPF's, audio cassettes, FM broadcasts
and especially Compact Disc players
produce stunning realism when used
with these units.

Exact sound reproduction

Unlike a digital delay add-on device
such as an Audio Pulse, Koss or
Advent, which simply delay the front-
to-back signal for a somewhat artificial
concert hall effect, the surround-sound
decodar will bring out the actual ambi-
ance contained in the music. For
instance, if you're listening to a live
concert, the decoder will reproduce the
concert hall exactly as it was record-
ed—no more, no less. If the hall was
axtremely large, it will sound that way.
And applause can be heard from the
front as well as the rear. If the music
was recorded in a small jazz club, the
sound will take on that atmosphere.

While there are only a handful of
decoders on the market right now,
things will change in the near future.
You can axpect Mmany more companies
to get involved in this new area of con-
sumer electronics. But until then, you
can buy what is available now. So go
out and splurge—it certainly is cheapar
than buying your own theater. ™

MANUFACTURERS—DOLBY
SOUND SYSTEMS

Fosgate Research Inc.. 714 Clubhouse Drive,
Prascott, Ariz. B6301 (Tate Model 101A,
$409.95).

Phoenix Systams, 91 Elm Street, Manchester,
Conn. 06040 {Model P-25-DL. $200).

Surround Sound Inc., 14025 Panay Way, Mari-
na Del Rey, Calif. 90292 (Model M-360,
$329.95).
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Gold Rum.The first sip will amaze you.
The second will convert you.

I used to drink

{ anadian w Imkn
{.uhl Rum
is :stllnuEhL "

People everywhere are h‘l.'l.ll.'i.h]l‘l” to Puerto Rican gold rum. The reason? Puerto Rican
gold rum has the lightness that people prefer today.
You'll find that gold rum makes an e '-ugnumll» smooth drink—on the rocks,
with soda or 7![1LL] ﬂh or with your favorite mixer.
If vou're still drinking C anadian, bourbon or blended whiske: y, it’s because you

haven't tasted Puerto Rican gold rum. THE GOlD Rums OF P“ERTO nlco




&SRS R 5 Reynods Tebacon Co

 * S—



THE TASTE
OF SUCCESS

UL
SR AN RSN

VANIAGE

S 4 Creat Taste with Low Tar
That’s Success!




PM SOFTWARE

MONITOR

MODULA-2 language is worth it

Swiss computer scientist Niklaus Wirth
spent 10 wears evaluating the
strengths and weaknesses of his popu-
lar and influential programming lan-
guage, PASCAL, before reruming to the
drawing board to design its replace-
ment, MODULA-2. The first commercial
implementation of this new language is
now available for several makes of per-
sonal computers from Volition Systems
(Box 1236, Del Mar, Calif. 32014).

MODULA-2 is one of the new breed of
“extensible’” programming languages,
meaning that you may modify and
extend its command wvocabulary to
expedite your oOwn programming
chores. In effect. you can build your
own personal programming language
atop the foundation that is provided by
the basic MODULA-2 design.

In MODULA-2, new commands are
defined as subprograms of existing
commands. Related commands are col-
lected together in modules. In order to
use a group of commands. a program
imports the appropriate module. The
Voliton Systems implementation of
MODULA-Z permits you to define a virtu-
ally unlimited number of new com-
mands using the module mechanism.

Most of the features which make PAS-
caL the primary vehicle for teaching
structured programming techniques
are present in MODULA-2. But Wirth also
intended his new language to be a toal
for writing practical. commercial soft-
ware, The MODULA-2 package therefore
includes modules of predefined com-
mands for handling video special
effects and cursor positioning, random-
access data files, character strings and
extended-precision numbers.

System documentation ranks with
the best we've seen. Within hours of
opening the thorough, ring-bound
manual, programmers who are already
farniliar with PAsSCAL should be able to
write interesting MODULA-2 programs.
BASIC and FORTRAN programmers have
been able to reach the same level of
expertise after about a week of study.
Either group will have fun experiment-
ing with the example programs on the
MODULA-2 disk. Wirth's textbook, Pro-
gramming In Modula-2 (second edition;
Springer-Verlag., 1982), is included in
the package at no additional charge

Volition Systems MODULA-2 Tuns on
the Apple IL Apple lle and Apple [l
computers, under the Apple PASCAL

operating systemn. For the IBM-PC and
the Sage [l and IV, Volition supplies not
only the MODULA-2 compiler, but also
operating system software that is
based on an early version of UCSD PAS-
CAL. An- "adaptable” MODULA-2 pack-
age is available on 8-inch, single-densi-
ty disks for computers that are based
on the B0OBO/ZB0 family of microproces-
sors. To install this version. yvou should
have some programming expertise
You must graft a CB/M BIOS for your
particular computer onto the UCSD
PASCAL-style operating system.

Most programs written in MODULA-2
for any one of these computers should
compile and execute on the others with
little or no modification. As a bonus, a
conditional compilation feature permits
the MODULA-2 compiler to construct dif-
ferent versions of a program from alter-
natives contained within a single-
source text file.

MODULA-2 is well worth the asking
price of $495 ($595 for IBM-PC and
Sage versions). These days. that might
seem like a lot w pay for a program-
ming language. But MoODULA-2's ability
to grow with you and adapt to your
changing needs gives it the staying
power to remain a useful, vital tool for
years to come.—Jim Merritt

Onscreen

hourglass keeps track of time you
have left before It's badk to the dungeon.

Many computer adventure games tend
to look and act alike, but The Coveted
Mirror from Penguin Software (for
Apple and Atari computers) is unique.
Touches of animation, eyes that roll
and mouths that snarl will enliven the
COmpuUter SCreen as you go on your
quest. That quest is to retrieve eight

52

shards of a magic mirror which the evil
King Voar has hidden somewhere with-
in his kingdom.

As you progress, an onscreen hour-
glass shows how much time you have
until King Voar will look into his own
mirror piece, see you, and magically
yvank you back into a dungeon. By the
end of the game. King Voar will have
become a fellow that you'll love to
hate —N.5.

Fast-moving strategy

Imagine chess with hundreds of pieces,
with each of them having intelligence.
That's just about what you have in the
new Cytron Warriors game from Stra-
tegic Simulations Inc. (for the Apple
and Atari).

Two human commanders—aor one
person foolhardy enough to go up
against the wily computer—issue or-
ders to their men to move onscreen.

The shifting tactical problems, as soma
men balk and others do better than
expected, will make all but the calmest
of master strategists moist-palmed,
While the speed is that of the arcade,
the pressure to think rivals the chess-
board —N.5.
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“1 was a printer in a small Michigan town.
I drew a pretty fair payeheck, but it wouldn't
streteh far enough to provide the kind of liv-
ing 1 wanted for my wife and five children.

“Then one day [ was reading 8 magazine
just as you now are and | saw an ad that
offered me an opportunity for a steadily
growing income, [t said [ would have preater
security and personal independence. That's
just what 1 wanted,

“1 was a little skeptical, but said to my-
self, ‘For a postage stamp [ can find out!
S0 1 mailed the coupon. I got a booklet that
gave the whole story. It opened my eves, 1
could see why owning my own business was
much easier that 1 had thought.. how the
day-to-day guidance of a suceessful world-
wide organization could assure my own
EUCCESS,

“I talked it over with my wife. We decided
now was the time to act, So | applied for a
Duraclean dealership and was accepted,

“1 received a thorough training at the
company's week-long school, They showed
me exactly how to establish the busineas
and make it grow. Every step had been
prﬂ-?arﬂi and pretested for me.

“1 told my friends sbout the superior
services | was equipped to give them. I sent
some mailings and expanded my business, [
eontacted rug and furniture stores in my
area and got referrals from them. My satis-
fied customers had me do more jobs and
thev told their friends about my services,
too. As my business grew, | added service
people and achieved my goal of financial
independence.’

We show you how you can

build your own business

You can keep vour overhead low ... operate
from your own home. Equipment is portable
and easy to handle. The business is easy

e will guide you
step by step
e

'-into your own
thriving business

A true story by
Robert E. Ferrel

tolearn. When yvou receive our 32-page illus-
trated booklet (which we'll mail you with no
obligation | you will see how you are guided
step by step to quickly get customers...
and still more customers from their recom-
mendations.

We train you at no cost

Mew dealers attend a week-long, expenses-
paid training school where they learn how to
provide the ten superior Duraclean services,
and how to utilize modern, tested tech-
nigques for building and promoting their
businesses.

You offer superior services
You will provide Duraclean’s superior, pat-
ented foam absorption process for cleaning
carpets and furniture, using specially
designed equipment available only to
Duraclean dealers. The exclusive Duraclean
rocess lifts out dirt without harsh scrub-
ing or over-wetting. Furnishings cleaned
in the morning are ready for use that
evening !

Our new same-day drapery cleaning ser-
viee is now available only to franchised
dealers.

These superior services are rendered “on
location™ in homes, offices, hotels, theaters,
clubs, motels and institutions.

These are not ordinary services, You have
the prestige and endorsement of leading fur-
niture, fabric and carpet manufacturers.

Advertising Support
The merits of your services are advertised
in leading magazines which build vour cus-
romers’ confidence and bring job leads to
vou, In addition, vou have pretested news-
paper and yvellow-page ads and a full mailing
program available for vour use,

Magazine ads are directed to carpet, ur-

niture and drapery retailers. They can refer
their customers to you as a service to them,

Enter a growth business

Government figures show service businesses
are the fastest gprowing segment of our econ-
omy...estimated at over a billion dollars
vearly in carpet. drapery and furniture
cleaning.

Modest Investment

Onlv 85,900 starts you in vour own busi-
ness. And if vou qualify, we have enough
confidence in vour success that we will
finance the balance, The total cash invest-
ment is $14,800, which includes our ex-
clusive and patented equipment. cleaning
supplies, advertising and sales materials.

Want to be your own boss?. . have an
opportunity to become [inancially inde-
pendent, and have a steadily growing in-
come? Now you can,

If wvou have the desire to work and know
the importance of customer satisfaction,
vou can likely qualify for a Duraclean deal-
ership. This could be that one rare opportu-
nity in yvour life. So, with no obligation
whatever, mail the coupon TODAY.

Duraclean
=7 International

Serving homes and business
worldwide since 1930,

&

The first step—send for

FREE Baooklet today!
DURACLEAN INTERNATIONAL, INC.

4-174 Duracisan Bullding, Deerfisld, IL 80015
I I
Without obligation send free 32-page booklet
| which teis how | can have a Duraciean business. ||
I (Piznse prmm I
| i
I ADDRESS I
l.. I
I I
STATE e




A logical extension of the
uick philosophy.

Introducing the Buick Century Estate Wagon.  the advantages of a very advanced Buick.
What makes it exceptional is that, in addition It has the tight, firm control of front-wheel
to the spaciousness and convenience of a drive. The confident, dependable performance

traditional station wagon, it also offers you all of a computer-controlled V-6 engmne. And the




smooth, quet nde provided by its computer-
tuned suspension system.

Beyond these highly advanced charactens-
tics, you will also appreciate the careful
attention to workmanship that goes into the
new Century Wagon—and into all new Buicks.

Of course, you will also discover the plush,
comfortable, convenient interior that discrimi-
nating car owners have come to expect in

Buicks.

If you're looking for a wagon that offers
more than just extra Space,  omeweyum s o
visit your Buick dealer and
buckle yourself mto the
Century Estate Wagon.

Not only 1s it logical.

It's also very, very
comforting.

Sorme Buscks are equigped with erganes: produced by
ather L diasions, subsihianes or athbated oo s wearldads

See vkl Buick dealer for detakz




SUBURBAN

GARDENERS:

At Last!

A Small Tiller
That Wprks_!

? 0
e W
§

i1 LY, e ] b S -.
Forget about big, clumsy,
yank-you-along tillers. . . foreverl

The Mantis tills and weeds a
sensible 6"-9" wide (not 20" or more
like big tillers), Mantis weighs just
20 lbs. (not 200 to 300 lbs.}. Mantis'
engine is 50 durable we give you a
lifetime replacement agreement.

The secret is spead. Mantis' 36
“tine teeth” spin at 240 BPM (iwice
the spead of big tillers)! As a result,
Mantis' tines go through tough soil
like & chain saw goes through wood,
No jerking . . . no yanking you along

.. and Mantis furns on a dime!

Muost big tillers were designed to
just till { but many now offer clumsy
“add-on” attachments to try to justify
their high cost). The Mantis-20 was
designed from the beginning to pre-
cizely match a small, powerful engine
to a variety of useful attachments for
your yard and garden. Tiller. Culti-
vatar, Furrower. Edger. Lawn Aerator.
Lawn De-Thatcher. Hedge Trimmer,

Most big tillers cost an arm and a
leg. Despite the fact that the
Mantis-20 is a tough, durable, pre-
cision instrument . . . it costs a fraction
of what you'll pay for a big tiller.

Put the fun back in gardening. Join
the move o Mantis!

PRE-SEASON BONUS:
Early orders get a FREE

Border Edger (a $41 valuel).

——— . . . O

Mantis Manutaciuring Co. 1
| 1458 County Line Ad_, Dept 388
Huntingdon Valley, PA 18008 I

O Please send me more information on the
I Mantis 20 Tiller/Cultivator,

Marma

Address s -
I City _ o

State
. .
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PATENTLY UNUSUAL

The Rubber Band Plays On

MacKinnon gun wses trigger of small rifle.

It is similar in design to the
LoBlondo rubber band rifle in drawing.

od and gun hobbyists are familiar
with the work of gunsmith Robert
F. MacKinnon, but even they will be
surprised to see the rifle he built for
Popular Mechanics. The body is a solid
piece of wood and the trigger mecha-
nism is a standard small rifle piece. But
the ammunition consists of large rub-
ber bands.

MacKinnon's rubber band gun will
probably never be mass produced, but
there are patents on more than 35 rub-
ber band guns awaiting investment
from any interested toy manufacturer.

Rubber band guns have been a
patent item since the 1820s, when tha
maost popular models were in the shapa
of pistols. It was a mark of the gang-
ridden Roaring "20s.

COwver the years, the patented rubber
band weapons became more sophisti-
cated and several were manufactured
as toys. Today, there is a lull in the
demand for such toys, largely because
the Consumer Product Safety Commis-
sion could reasonably be expected to
declare such a device dangerous Lo
small children.

The latest patent issued for a rubber
band gun was in 1983, New Yorker
Vincent LoBiondo was awarded 1.5,
Patent 4,379,445 for his repeating rub-
ber band rifle. A user lays in heavy-
duty rubber bands one at a tims, hook-
ing one and to the front of the rifle and
pulling the band back tightly to slip
owver the trigger mechanism and onto a
notch in the wood stock.

MacKinnon's rifle, a repaater like the
LoBiondo rifle, can hold six shots. Aim

at the target and you release them one
at a time in rapid fire.

Some of the more interesting rubber
band weapons include a pistol invented
by Louis and Angeline Gagnon and
granted U.S. Patent 2,088,001 in 1936.
It also is a repeater, capable of firing
three salvos in short—or even long—
ordaer.

Rubber band gun designs apparantly
follow the popular modes of the day. If
a gangland-style pistol was popular in
the "20s and '30s, a copy of the military

submachine gun was just as popular in
the war years of the mid-1940s through
early ‘50s. Texas inventors Louis D.
Wright and Thomas C. Swope shared
U.S. Patent 2,576,248 in 1947 for their
machine-gun-like repeating rubber
band gun. It even included a noise-
making device located in the trigger
housing.

To order copies of patents, send $1
with the patent number to: Commis-
sioner of Patents and Trademarks,
Washington, D.C. 20231. Your local
public library may also serve as the
regional patent library in your state.
Patents should be available there, as
well—D.E.

PEOTOS BY § BAKER WAL DEAWMNGS BY HANK IKEN



A used, disposable woman's compact |
has a mirror which may prove invalu- |
able in your gadget bag. Use it to direct
light in closeup or tabletop photos, or to
read lens settings when the camera is
on a tripod.—Gene Hennessey

Deflector for projector

Bothered by projector exhaust? Make
this taped-up deflector of cardboard.
with a square base, and position it un-
der the machine. —Robert Hertzberg

B . Nt T ﬁ-:!l distmctwé nml mhm co
bock: ight AN L : A @aste. " The most expensive,
' RS, < ' best-tasting cigars arc still
made with the natural leaf
W apper.
-4 | And atavery reasonable
imacppe | price, A &€ s the be st tigar
for the money.
In light or dark imported natural
leal wrupper. In a vanety of
NE : shapes to fivyour style, mdu-ﬁmL
Light can enter the eyepiece of an auto- e = o Grenadiers, Classics, Panetelas.
exposure camera when it is used on a
tripod for long exposures. Pull the film
tab out of the memo holder to block the
eyvepiece. —Hon Jegenngs
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LUBIT-8
THE SUPER OIL WITH TEFLON'

THE WORLD’'S
SLIPPERIEST LUBRICANT
IN A PEN-OILER FOR $2.99.

With its needle tip uprlicnior super slippe rr Lubit-8 is the ideal
lubricant for power tools, bicycles, fishing reels, automobiles and
hundreds of other items.

Special patented® process permanently disperses micro-
miniature particles of Teflon* and Fluon* in Lubit-8.

Super slippery Lubit-8 surface resists dust, does not coagulate,
and leaves no oily residue.

Can be used just about anywhere since Lubit-8 is unaffected
by temperature extremes | — 60°F to + 500°F)

Penetrating action frees “frozen” nuts, bolts, locks, and
bearings. And the pen-oiler is refillable!

mu':um.mm
A LITTLE GOES A LONG WAY!

o
- Ml TRFLON s o, THof D Pt
: T FLLBOIM b g TM of ICT Amaricon.

s Call 1= T8 h +$

: Chargetomy | Mastercard (Visa Amount$ _ : I
| CSRCTECHNOLOGY, INC. 80 Paul Revere Terrace, Taunton MA 02780 |
ks Tel:

I ciry State Zip L
L 4
58

HINTS
FROM
READERS

Garden hose caddy

HOSGE
-BRACKET

253,
48" LOMNG; -
PAINTED
WHITE

|l o il i S i

Build this simple hose caddy 1o keep a
garden hose neatly coiled where you
need it Cuta £x4, 48 in. long. Position
it in an empty gallon paint can and fill
the container with cement. Paint the
2x4 white using an exterior paint

| Mount a commercially available hose
| bracket 1o the top of the post. Then fas-

ten a metal broom clip in the center of
the 2x4 tw keep the nozzle handy
when you're using the hose with a
sprinkler. Finally, bury the can in the
ground, making sure that the 2x4 is
straight. —E. Paul Cohn

Removing putty
Putty is difficult to remove from a win-
dow frame unless you can use heat to
soften the material. A soldering iron
with a metal shield wired 1o extend %
in. beyond the tip of the iron does a
good job of softening the putty. Make
the shield of rigid metal cut to the
width of the putty. Steady heat and a
putty knife are all it takes for you o
remove the softened substance.
—Robert s. Fisch
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James Head:
Learning about
Earth by
studyin

the planets

n 1968, when geologist James Head
11l applied for a job helping NASA
choose lunar-landing sites for its Apol-

lo missions, he was afraid he wasn't
qualified. "It wrned out to be surpris-
ingly easy," he says, "since the field |
was going into was very new, and ev-
erybody had a lot to learn.”

Since then, Head has helped plan
MNASA missions to the moon, Mars, Ve-
nus and Jupiter. He has analyzed pho-
tos, rocks and data returned by our
space probes, and he taught lunar as-
tronauts how to find rocks worth bring-
ing home. As a result of his tutelage,
astronaut David Scott recovered a “Gen-
esis rock"—one of the oldest moon
rocks. Head has said it was like being
there himself.

His activities have made him, at 42,
one of the leading pioneers in compar-
ative planetology, the study of similar-
ities and differences among the plan-
ets. "By trying to understand some
basic things aboul the origin and evolu-
tion of planets,” he says, “you hope to
figure oul something about the early
parts of Earth's history."”

Although our planet is 4.5 billion
years old, terrestrial geology covers
chiefly the last billion years. The pre-
served record of fossils and undis-
turbed rocks from the Precambrian
Era—the first 85 percent of Earth's his-
tory—is meager. With the advent of
powerful radar on space probes and
satellites, however, we are heginning to
learn more about how the planets, in-
cluding our own, formed.

As an example, Head cites the mete-
ors that created such lunar features as
the Man in the Moon. "In contrast to
Earth,” he says, “the moon has a stable
surface that lells you what was going
on in the first half of solar-system his-
tory." Observations of Mars and Mercu-
ry, as well as of the moon, suggest thal
craters dug by the impact of meteorites
were a major factor in forming our
planetary crust.

Head emphasizes that it requires
time and thought to connect planetary
studies with terrestrial geology. “"One
has to think in terms of accumulating
knowledge. The revelations come slow-
ly. But it gives us a framework to ac-
cepl ideas that would have been outra-
geous fwenty years ago."”

For instance, Head explains, the
channels of Mars appear to be dry river-
beds, not canals dug by extinct Mar-
tians, as some early observers thought,
"What's going on with those channels?"
he asks. “It's very clear that water
flowed over Mars' surface at some time.

The atmosphere must have been con-
siderably different in the past than it is
now." This suggests to him that “dras-
tic atmospheric change is part of the
evolution of a planet.”

He feels that geology has taught us
some things about roughly the most re-
cenl third of Earth's history, and plane-
tary studies have helped reveal the first
third. "But there's a big gap there,” he
says. "The middle third is not well un-
derstood. That's where Venus may
come in. Venus may represent Earth as
it was two billion years ago.”

Head is trying to determine if Venus
has a stable surface like Mars, Mercury
and the moon—aor whether, like Earth,
its surface is made of multiple crustal
plates. I so, plate lectonics may be re-
lated 1o other fealures the two planets
have approximately in common: densi-
ty, size and distance from the sun. If
Venus does not have a plated surface,
then perhaps some unique feature of
Earth, such as its abundance of water,
is responsible for its structure,

Because of Venus' dense cloud cov-
er, Head and other researchers are
forced to rely mainly on radar observa-
tions, These seem to reveal features
similar to folds and mountain bells on
Earth. He believes these regions may
be formed by moving plates pressing
against one another, like plates on
Earth. “But it's still elusive,” he says.

omparative planetology is a multi-

disciplinary field, and Head has
studied volcanism, geophysics and ra-
dar technology. And he often seeks the
expertise of colleagues in related fields,
He's a professor at Brown University
and regularly audits undergraduate
courses on perception, personality, so-
cial psychology, the arts—anything re-
lated to "what forms opinions.”

These studies, he believes, also help
make him a better communicalor, es-
pecially when presenting new or con-
troversial ideas. “Scientists are human
beings,” he says. “They have their prej-
udices, Having a good idea and pro-
posing il is only one-tenth of the battle,
You have to know what your colleagues
are thinking and how to present your
ideas to them."

Head looks beyond the boundaries
of his discipline. "I like to push myself
into new things because it makes me
do the old things new ways,"” he says.
Does he ever warry about venturing too
far afield? “I've never had any second
thoughts about anything," he says. "l
just press on." =
=Steven Oppenheimer
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Ice-cube surgery
saves sick hearts

o diagnose life-threatening heart
trouble, one cardiologist uses a ba-
sic household item: ice cubes.

Lawrence Gessman, of the Deborah
Heart and Lung Center in New Jersey,
calls his method cryomapping. If it
proves effective, each year it could save
the lives of hundreds of people with
ventricular tachycardia—a disorder in
which the heartbeat jumps from a nor-
mal 70 beats a minute to a hazardous
250 beats.

This happens when an area of dam-
aged tissue around an aneurysm—a
bulge of dead heart muscle—goes hay-
wire and beats faster than the heart's
normal pacemaker, a cluster of cells
called the SA node. The heart then fol-
lows the faster pace.

“Cryomapping is easier and less ex-
pensive than a conventional electro-
gram map,"” says Gessman. During sur-
gery, sterile ice cubes are moved along
the damaged tissue. The surgeon can
distinguish the offending area because
when it is chilled, it stops beating, and
the heart resumes its normal pace. Ice
cubes pinpoint the trouble spot so pre-
cisely that it can be removed without
sacrificing any healthy heart muscle
surrounding it. ]

Baby-bird brains
can think big

ritish researchers are discovering

that what chicks leamn in the first
24 hours of life affects the way their
brains develop later on.

In an experiment, biologist Steven
Rose and colleagues at the Open Uni-
versity, in Milton Keynes, gave newly
hatched chicks glass beads coated with
a bitter substance. Chicks instinctively
peck at small objects such as beads.
After only one peck at the bitter beads
they stopped pecking. They learned the
beads didn't taste good.

When Rose examined the brains of
the chicks a day later, he found impres-
sive changes. In an area responsible for
coordinating experience with memory,
the trained chicks had 70 percent more
synaptic vesicles—tiny sacs that store
and release nerve transmitters—than
did a control group of chicks that had
been given beads coated only with wa-
ter. And the synapses—the interfaces

Using an lce cube, a surgeon can find

ﬂntr:lﬂl In a heart that s
too fast. When the offending

mumhmmm.

When newly hatched chicks leam not to

ﬁ“%mm

between neurons where data is sent
from one cell to another—were 15 per-
cent larger.

The results, Rose says, show that
learming “causes visible changes in the
brain’s form and structure that affect fu-
ture behavior." The experiment may
shed light on how mammalian—even
human—memaory works. u

Alcohol test can’t
single out drunks

lcohol levels in the bloodstream
don’t accurately measure one's
ability to drive or perform other tasks.

That is the finding of experiments at
the University of Colorado, Boulder.
Says professor of behavioral genetics
Robert Plomin, “It's the first study that
mimics drinking in the real world.”

In one experiment, volunteers im-
bibed until their blood alcohol levels
reached Colorado's legal limit of 0.1
percent. That level was maintained for
three hours, after which it was discov-
ered that some of the drinkers per-
formed as well on judgment and mus-
cle-control tests as they did when
sober. Plomin concludes that legal lim-
its are not reasonable indicators of
drunkenness: Some people are im-
paired below the limit, while others act
sober despite being legally drunk. =

The saguaro cactus Is one of the

slowest-growing plants. It takes 30
years for just one branch to form.
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Brain tumors
blasted by sound

ltrasonic waves are so versatile

that they can be enlisted to do jobs
as diverse as imaging a fetus or de-
stroying kidney stones.

Several years ago, surgeons devel-
oped a device, called the Cavitron Ul-
trasonic Surgical Aspirator (CUSA), that
cuts with ultrasound. Now this tool is
being used by brain surgeons to re-
move tumors that were once virtually
inoperable.

High-frequency sound waves cause
the probe's slender tip to vibrate 23,000
times a second. When a section of the
turnor is touched by the probe, it shat-
ters, The fragments are then flushed out
of the brain with a saline solution. If the
procedure is repeated several times, the
tumor can be removed bit by bit.

“Before the CUSA, we usually re-
moved large tumors with suction,” ex-
plains pediatric neurosurgeon Fred Ep-
stein, of the New York University
Medical Center. “But the tumors would
cling to healthy tissue; when they were
pulled, part of the brain was puilled too.
This tugging could result in brain dam-
age. But the CUSA doesn't harm healthy
tissue because it works on only a frac-
tion of the tumor at a time."”

Besides safety, there are other ad-
vantages. "With the CUSA," says Ep-
stein, I can do in a hall hour what it
usually takes four hours to do with a
conventional tool.” And the device can
even be used to remove very firm tu-
maors, which suction could not.

Epstein reports thal he has already
used the CUSA successfully on about
80 patients. ]

Sonic waves
size up skin burns

igh-frequency sound waves may

also find application in bum
centers. That is, if a technology spin-off
at NASA's Langley Research Center, in
Virginia, proves as successful on hu-
mans as it has on animals.

Currently, there is no good way for a
physician to determine how deeply a
bum penetrates. This is important be-
cause the depth of a burn dictates its
treatment. Bums near the surface are
simply kept clean and left o heal. With
deeper burns, however, the charred tis-
sue should be surgically removed be-
fore infection sets in.

John Cantrell, a physicist who spe-

Wﬂmmmm
to vibrate bratn tumors to pleces,
shattering them one bit at a time.

A skin burn's

[red) can be found by
the use of hi sound waves.

cializes in the effects of high-frequency
sound waves, has found that ultra-
sound can solve the problem. When ul-
trasound waves are directed at a burn,
he explains, some reflect from the ex-
act point where the burned and healthy
skin meel. This provides a convenient
measure of the burn's depth.

The key to the technique's success
is that when skin is heated, collagen—
a protein that makes up 40 percent of
skin—becomes more dense. [t is this
difference in density between damaged
and healthy tissue that causes the
sound waves lo reflect.

The technique has only been tried
on pigskin, which is similar to human
skin, but thicker. Trials on humans are
due this year. L]

Chilly sea on
Neptune moon?

n mythology, Triton was the son of
the Greek sea god Poseidon. In as-
tronomy, the same name is given lo the
larger moon of the planet Neptune, the
Romans' name for Poseidon. Now as-
tronomers have made a discovery that
proves the choice of names to be par-
ticularly apt: Triton appears to have an

ocean. It isn't the kind you'd want to
bathe in, though. It's liquid nitrogen.

The discovery was purely accidental.
A University of Hawaii research team
was trying to determine whether the
Moon-size moon has any sorl of atmo-
sphere. They suspected there might be
one, made mostly of methane, so they
analyzed the faint infrared light Triton
gives off in order to find out.

The methane was there, all right,
though whether in gaseous or solid
form wasn't clear, But there was also
evidence of nitrogen. “There is no
shortage of it," says team leader Dale
Cruikshank. “There may even be
enough for an ocean over three hun-
dred feet deep.” As Triton rotates, once
every six days, observers see the
strength of the nitrogen signal change,
“It implies that the nitrogen is irregular-
ly distributed,” says Cruikshank. One
explanation: The sea covers only part
of the moon. [

The biggest pinecones In the world
grow on the sugar pine tree. They are
almost two feet long. a fitting fruit

for a tree that grows almost as tall

as an 18-story buliding.
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Spider lassos prey
with sticky rope

ola spiders are unique. The various

species are famous for their ability
to trap hefty moths by mimicking the
female's sexual-signal scents and then
lassoing the male with “glue.” Now, a
study by Harvard biologist Mark Stowe
indicates that a Florida strain knows
when their male prey is looking for a
mate.

The dime-size spiders work fasl,
Stowe says. As the moths hover aboul,
attracted by the imitation scent, the spi-
der hurls ils bola—a ball of glue dan-
gling from the spider’s leg. Then the
spider wraps the moth—sometimes
four times its size—in silk, sets it aside |
and goes after another while they're
still plentiful. "

Addicted chimps |

o chimpanzees get the munchies? |

A recent report in Primates tells of |
30 chimps' peculiar attraction to three
species of an herb. The feeding habits
l:lfchimpﬁ observed in two plﬂEES alﬂng | mw lure male moths with a false
Lake Tanganyika suggest the plants perfume, then trap them with giue, wrap
may stimulate appetite. | them In silic and set them aside for later.

According to Richard Wrangham, a

University of Michigan anthropologist
who coauthored the study, the chimps
never chewed the young leaves they
plucked from the Aspilia plants—indi-
caling the plants were nol sought for
nutrients. At one site, the chimps slow-
ly rolled the leaves in their mouths.
And some wenl out of their way to find
the plants before dawn. After that, says
Wrangham, feeding was heavier than
normal. ]

This herb may have chimps hooked: They
| slowly roll its leaves in thelr mouths.

All the water on Earth would fill 10
quintillion, 566 quadrliilion, 293 tril-
lion bathtubs.

Mother's milk
deters diabetes?

octors are seldom smarter than

nature. Yet from the 1940s until the
1970s, many thought artificial formula
was healthier than breast milk.

MNow researchers at the Steno Memo-
rial Hospital in Gentofte, Denmark,
have found that this use of formula may
be related to a simultaneous increase

in childhood diabetes. Eleven percent
of 181 diabetic children they studied
had never been breast-fed, compared
with 2 percenl of their disease-free sib-
lings. And breast-fed diabetic children
were likely to have been weaned earli-
er—by age four months—than a control
group of children.

Because diabetes is thought o be
triggered by a virus, it's suspected that
antibodies in breast milk may help pre-
vent the disease, (]

Slug spray

ardeners take heart. A study pub-

lished in Experientia last fall sup-
ports what many plant enthusiasts have
claimed all along: An effective way to
combat garden pests is lo use sprays
conlaining remnants of those species
on the attack.

Two biologists say that most of the
14 slugs they tested at New York City's
Barnard College were repelled by food
coated with the ground-up remains of
fellow slugs in water. Instead, the pests
preferred lettuce coated with water
alone.

One of the researchers, Michael Lan-
dauer, now at the Medical College of
Virginia, speculates that an alarm sub-
stance released by the crushed slugs
may have inhibited the others’ feeding. m

The coldest spot on Earth—Vostok,
Antarctica—has a mean annual tem-
perature of minus 72° Fahrenheit.

1w g i

Two-handed swat
flusters flies

ou can lure flies with honey, but

if your reflexes are just a wee bil B
slow, a one-handed swat misses most  ©
of the time,

George Gray, professor emeritus of ¢
anatomy at University College in Lon- 3
don, suggests in Nature thal you try us- -
ing two hands instead: “A piece of tis- =
sue paper is taken in each hand and
the fly approached from the left and
right, keeping the hands equidistant
from the fly and moving to and fro
slightly, then both hands simultaneous-
ly pounce.” A fly can avoid only one
threat at a time, Gray explains. When it
sees two, its central nervous system
overloads, and it can’t decide which di-
rection leads to safety, so it becomes
immobilized. =

BEirs
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Will the real
Andy Warhol
please stand up
and say
something?

’ I’I t's all there. The affectless gaze.
The diffracted grace . . . the bored

languor, the wasted pallor . . . the chic
freakiness . . . the chalky, puckish
mask, the slightly Slavic look. The
shaggy, silver-white hair. It's all there.
Nothing is missing. I'm everything my
scrapbook says | am.”

The words are Andy Warhol's, and

. he's describing himself. But if all goes

as planned, he could also be talking
about A2W2, the Andy Warhol robot so
lifelike—at least so Warhol-like—you'll
have trouble telling the two apart.

The android Warhol, to be built at
an estimated cost of $400,000, will have
a role in life as soon as it's born: It will
star in a one-robot show, perhaps 45
minutes long. Producer Lewis Allen,
who was one of the producers of Annie
and My One and Only, hopes to open
on Broadway this fall.

Explains Allen, "The robot will be
seated in Andy's room, with the
telephone and a couple of television
sets behind him, and he'll simply talk.
Then there'll be a section where the
audience asks him questions, and he
can reply. The last part will be a kind
of probing of himself as a person. But,
of course, it will be a robot doing it."”

The robot will operate only in a
seated position, but according to Allen
it will be able to do everything a seated
human can do: “The mouth will move,
the eyelids will open and close. And it
will be synchronized and move as an
organic unit, so that when it moves an
arm forward, the rest of the body will
compensate. Plus there will be a kind
of sensory feedback: If it's going to pick
up a phone or a glass, it will have the
sense to apply the right kind of
pressure to lift without crushing. It will
move the way Andy moves and talk in
his voice. It will even stutter.”

Allen is AZW2's godfather; its
technological parents are several. The
robot is being constructed by AVG
Productions, of Valencia, California,
whose president, Alvaro Villa, helped
create many of the animated figures in
Disneyland. Villa had Warhol come to
his office to be photographed and
measured in detail. "Then we made a
sculpture of him out of clay and a
fiberglass mold from the sculpture,”
Villa explains. "We used the mold to
make clear plastic shells for the chest
and limbs, including every last detail.
We even included details of his
fingerprints, and we're making dentures
to match his teeth.”

The robot's body will be made of
clear plastic so that the mechanisms

inside remain visible (when not
covered with clothes). But the face and
hands will be covered with a flexible,
skinlike material.

Disneyland's robots work on
hydraulics (moving because of internal
pressure from a liquid); A2W2 will
work on pneumatics (pressure from a
gas). Says Villa, “Pneumatic machinery
is much more complex, but it breaks
down much less often.” Inside the
ersatz Warhol, valves at the base of a
pneumatic cylinder will be connected
to mechanical activators that will
manipulate A2W2's face and limbs. The
robot’s actions will be controlled by
MIiCTOprocessors.

The computerized program to direct
the microprocessors is being designed
by Robert Shapiro, once a senior
mathematician-programmer for IBM,
now head of a consulting business,
Meta Information Applications, of New
York City. “The robot’s speech will be
synchronized perfectly to its lip
movements,” says Shapiro. "The
speech is completely digitalized and
controlled by the computer. This
means that it's possible for the robot to
choose different things to say under
different circumstances. It's like a word
processor, where you can move a
sentence around. If you maove a
sentence around in our system, the
system understands the motions and
utterances that are connected with that
sentence—it knows what Andy sounds
and looks like saying those words."”

he system will only be able to

move sentences, however, not
single words or syllables. This will
avoid the disjointed, inhuman sound of
maost synthesized speech. Warhol will
record the voice himself. Says the artist,
“l was hoping they'd use someone
else's voice. | don't like my voice, but |
guess ['ll have to talk for the recording.”

Producer Allen got the idea for
A2W2 from Warhol's books: “Andy has
always said, 'I'd always wanted lo be a
machine,’ " he explains. “He carries a
camera and a tape recorder around
with him all the time, and he tries to
remove himself more and more as a
person. | think, in a funny way, he has
anticipated the computerization and
robotization that's been happening in
our society. 5o | thought, why not use
a robot of Andy to dramatize his
philosophy? It's an implicit comment
on whal's happening in the world.”

Says Warhol, "I think if the robot
goes on talk shows for me, it'd be
great.” [ ]
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New tool spots
cavities earlier

etecting tooth decay has always

been an imprecise art, the 200 mil-
lion cavities filled yearly in the United
States to the contrary. But a new elec-
tronic device available to dentists since
last fall may improve early detection.

Called the Vanguard, the machine is
a portable, batlery-powered ool de-
signed to identify trouble spots as they
develop on the biting surface of the
tooth, The Vanguard can pinpoint mi-
croscopic changes that occur as the
tooth enamel loses minerals—a sign of
a cavity forming.

A painless electric current detects
excess waler accumulating in pores
that form as vital minerals are lost; in-
creased conductivity spells more ero-
sion. A frowning face flashes on the
machine, along with a number indicat-
ing the seriousness of decay. A nine is
a full-blown cavity, while a zero (ac-
companied by a smiling face) means
the tooth is sound.

"We're talking about oral health and
not waiting for the disease to reach end
stages,” says Allen Douma, of the Mas-
sachusetts Manufacturing Corporation,
which developed the machine with Tufts
University School of Dental Medicine. =

Computer literacy
for cattle

hen you're herding 100 cows,

you can't always remember
which is which. And if each cow needs
its own special diet to maximize milk
outpul, feeding lime can be chaos.

Which is why agriscience is intro-

ducing electronic “dog tags” to hang
on cows' necks, Tags developed at Cor-
nell University and others manufactured
by Alfa-Laval, of Kansas City, contain a
transponder that sends radio signals to
a computer whenever a cow, entering
her stall, passes by an anlenna. Says
Don Calhoun, product group director at
Alfa-Laval, "The compuler recognizes
cow number one, two, three—then
checks its memory to see if that cow is

) ¢

A new cavity detector frowns at signs of
decay and smiles when teeth are heaithy.

Just touch the microwave antenna to the
shell, and your oyster will shuck itself.

If the cow should get food, the com-
puter triggers a mechanism that lets the
cow's particular feed pour into its
trough. The longer a cow wails be-
tween meals, the more food is dis-
pensed. This prevents both overfeeding
and underfeeding.

Calhoun says a system to handle
100 cows could cost as much as
£18,000 but will save more than that in
feed and labor costs. In July, Alfa-Laval
expects lo offer a more sophisticated
version that checks each cow's daily
milk output and adjusts her feed ac-
cordingly, without instructions from the
farmer.

Cows wearing these tags are report-
ed to be utterly content. L]

Countdowns to rocket blast-offs were
Invented by movie director Fritz Lang
for his 1929 flim The Woman on the

Moon. Lang thought they would
Increase tension in the audience.

Blasting the shell
from an oyster

he Romans loved oysters as much

as modern shellfish fans do, and
they found it just as tough to open
them. The primary obstacle is the lough
adductor muscle, which keeps the two
halves of the shell shut tight. Even after
the mollusk is dead, it lakes a shamp
knife, precision placement—and, inev-
itably, occasional severe cuts—o liber-
ate the edibles.

Modern technology may have the
answer. A patent for a microwave oys-
ter shucker has been granted to the
University of Maryland. The device is
based on the same principle thal oper-
ates a microwave oven: Electromagnet-
ic pulses penetrate lo the interior of tis-
sues, where they make water molecules
vibrate rapidly. The friction generales
heat,

The oyster opener, the invention of
electrical engineer Leonard Taylor, is a
hand-held device with a small loop an-
tenna. When it is properly positioned
against the outer shell, microwaves are
directed to hit the adductor muscle,
which, in seconds, heats up and literal-

due or not due for a feeding."” Iy explodes in a tiny burst of steam. i
The rest of the oyster is left cold and g
raw, the way aficionados prefer i, "If ]

More than 10 percent of the known you eal it right away," says Taylor, “you 2

chemical elements are man-made; they might taste a small warm spot.” He £

have never been found in nature. sees the device being useful in plants, |
homes—and taverns. .|
|
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The undulating
outboard motor

Impotence cured
electronically

mpotent men may soon be able to re-

verse their problem at the push of a
button, thanks to a collaboration be-
tween medicine and electronics.

Last year, in several laboratories
around the country, scientists discov-
ered a group of nerves in the groin that
seems to control erections. Already, a
Philadelphia company, Biosonics, Inc.,
has developed a device called the Male
Electronic Genital Stimulator, or MEGS,
that can be hidden in the rectum and, by
remote control, stimulate the vital
nerves, Monkeys wearing it have main-
tained erections for nearly an hour and a
half, says inventor Henry Brenman of
Philadelphia’s Jefferson Medical Col-
lege. Mo test, however, has determined
whether ejaculation terminates a MEGS-

retired machine designer hopes to

revolutionize boating with a new
engine made from scrap materials and
a used chainsaw motor. The engine,
which he built in his kitchen, moves a
boat forward and backward not with a
propeller but with paddles.

Two thin, bladelike paddles—each

12 inches long and 2 inches wide—ex-
tend straight down in the water, their
flat sides parallel to the sides of the
boat. When the motor, which remains
above water, is turned on, each paddle
begins a sculling motion—that is, it os-
cillates clockwise—counterclockwise
and at the same time wags back and
forth. The paddles wag in opposite di-
rections, like a swimmer's legs doing a
frog kick.

Ron Young, the designer, claims his induced erection.
engine uses only two-thirds of the fuel MEGS is not yet available. FDA ap-
consumed by a comparable propeller This unusual new motor design imitates proval is pending, and Biosonics says
drive. At top speed, his two-horsepower | the swimming action of a fish. Instead the stimulator will be sold only by pre-
prototype oscillates at about 1,000 cy- of a ’F'“""'gv m'wmm it scription from a physician. -
; uses a thin metal
cles per minute. A w&f motion makes the boat go.

He got the idea, he says, from his

childhood in England, where he s
walched fishermen drive their boats by Ice Skatlng
moving a single oar from side to side wlthout 'ce

in the water rather than rowing. L]

ce-skating without ice? That's whal
happens when technology overtakes
Mother Nature.

The need for expensive refrigeration
or a long cold spell has been eliminat-
ed by a British company, High Density
Plastics, Lid., which is now distributing
ice-skating surfaces made of interlock-
ing, solid plastic squares.

The newly developed material "is
not oo hard for the skate to bite into,
but not so soft that the skate would
peel the plastic away,"” says managing
director Peter Sutcliffe. Every three
days, the plastic is sprayed with a fine
film of “gliding fluid" (a glycol-water
solution); the fluid contains a disinfec-
lant, in case the skater is cut in a fall
on the "ice.”

What's the reaction to skating in the
heat? "A hockey team in England skat-
ed on one of our floors,” Sutcliffe says.
“They just had to discard their heavy
underwear.” (]

Foolproof system
locks out thieves

ach year, many millions of dollars’

worth of portable elecironic equip-
ment—irom cameras {0 microwave ov-
ens—is stolen in the United States. But
by 1985, the newly developed Kaish Cir-
cuit Lockoul could render these stolen
wares useless. Once unplugged, they
won't work without the proper code.

Existing security measures are easily
oubwitted, says Norman Kaish, presi-
dent of Internaticnal Electronic Tech-
nology Corporation, in New York,
which has filed a patent for the new
system. “All you need do is buy one of
the same products you stole and make
copies of its chip.”

The Kaish system is based on a con-
sumer-devised personal code, which
can have any number of digits in any
combination. Then, says Kaish, the
thief has six chances to put the code in
correctly. Failing that, the microproces-
sor can be unlocked only by its fac-
tory's master code. L]

Lions mate Insatlably. One male,
watched In the wild, mated 86 times
one day and 62 the next.
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What lives
in your lawn?

f you think parks are crowded, take a | f

look at your lawn, Far from being a
sterile green carpet, a lawn is a thriving
jungle of mutually dependent plants
and animals.

According to ecologist John Falk, di-
rector of the Smithsonian Institution's
office of educational research, “The av-
erage lawn has twenty to thirty species
of plants, and there may be a hundred
different species of animals large
enough to be seen.”

Swarms of leafhoppers dive in and
out of the canopy layer. Bees, flies and
other hovering insects feed and breed
among the grass blades. And, says
Falk, "suburban birds extract more
food per square foot from lawns than
their cousins take from equivalent ar-
eas of prairie.”

Among the leaves and stems, aphids
and insecl larvae suck on plant juices,
while on the ground the slimy trails of
slugs are crisscrossed by foraging bee-
tles, snails, crickets, millipedes, spiders
and ants,

But most of the action is under-
ground. In the mass of roots, eellike
nematodes prey on bacteria, fungi and
other nematodes. Insect eggs incubate
and hatch. In some lawns, moles dig
for grubs, and their tunnels are reused
by voles, mice and shrews.

The rich, earthy smell of a lawn
comes from millions of actinomy-
cetes—moldlike bacteria used for mak-
ing antibiotics—in the humus layer be-
low the roots. Decay is the life of a
lawn. Bacteria, fungi, algae, molds and
veasts break down dead animals and
plants, releasing carbon, nitrogen and
other nutrients with which plants make
new proteins. Earthworms plow up and
aerate tons of soil per acre each year
as they burrow to the surface to deposit
their castings and drag debris and dead
leaves underground,

The dark world one foot under-
ground is a stable community with little
temperature change. And while an as-
phalt driveway may be 30 to 40 degrees
hotter than the air in the summerime,
a lawn remains at least 10 to 20 de-
grees cooler. .

Although only nine Inches tall, an
adult roadrunner can keep pace

with a human sprinter.

he sufferer gasps and wheezes. His

chest feels tight. He coughs to
fight the mucus in his lungs. He is hav-
ing an attack of asthma—a debilitating

disease that plagues 10 million Ameri-

cans, primarily children.

Asthma's cause is not yet known.
Researchers do know that asthmatics
inherit abnormally sensitive lungs that
react to allergies, imitants, climate,
overexertion and stress,

Mormally, air passes easily into the
lungs' branching tubes. The tautness of
muscles wrapped around these bronchi
determines the size of the airway.

When an asthmatic's bronchi are ir-
ritated, the muscles tighten and the
bronchial lining swells or mucus is se-
creted. Air can't get through. This strug-
gle for air can set off vibrations—high-
pitched wheezes—in the narrowed
tubes, A severe attack may require hos-
pitalization and can be fatal.

Mo one outgrows asthma, notes
Manon Brenner, a pediatric allergist at
the National Jewish Hospital-National
Asthma Center in Denver. Children may
be more susceptible to attacks because
they are prone to viral infections.

Editor: Andy Revkin. Staff- Madeline
Chinnici, Andrea Dorfrman, Mike
Lemonick, Nina Wallace. Contributors:
Calvin Alfen, Susan Allport, Geoff
Becker, Randall Black, Kelly Costigan,
Margery Facklam, Brian Feinberg, Carol
Fletcher, Susan Gilbert, Dina Ingber,
Steven Oppenheimer, Andrea Panciera,
fvm.-.; Pinkwas, Lawrence Prescott, Henry
ell.
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Moving a refrigerator in a truck

We will be transporting a refrigerator
in a pickup truck. We have heard that
vou should not lay the appliance down.
You must keep it upright, or it won't
work after yvou move it. Is this true?—
Paul Miller. Cologne, Minn.

Moving a refrigerator on its side is
risky business. There is always the pos-
sibility that the refrigerator compressor
or the freon lines may become dam-
aged en route, or that the compressor's
internal mounting springs may become
dislodged from the motor within the

compressor shell. This may cause per-
manent damage to the compressor.

If there is no other way to move the
refrigerator other than on its side, the
best advice | could give is to unplug the
refrigerator at least one day before you
intend to move it. This will let the pres-
sure in the sealed system equalize and
let the oil in the system drain back to
the compressor. MNext defrost the
refrigerator  thoroughly. Empty the
drain pan, then clean it with a mild
solution or soap and warm water. Dry

the inside liner of the refrigerator with
a towel. Remove all shelves or secure
them with tape. Finally, shut the door
and tape it closed.

When loading the truck, use several
blankets or furniture throws under the
refrigerator side to help protect the unit
from hard jolts and bumps during the
trip. After the refrigerator has arrived
at its destination and is in an upright
position again, allow it to remain idle
long enough for the oil in the sealed
system to drain back to the compres-
sor—a safe amount of time would be
about 24 hours. Then plug it in.

Rusting dishwasher

I have a General Electric portable dish-
washer, model No. 15P2041, serial No.
PR706476. Hust has formed around the
cemter heating element bracketr. Is
there any way [ can replace this area
with new meal? Alsg, the motor is not
working. The replacement motor costs
£100. Is there any kind of motor 1 can
get to replace my present one that isn't
s0 expensive? How about a rebuilt
motor?—will Adams, Cincinnati

As far as the motor 15 concermed, it
depends on its condition. An electric-
motor rebuilding shop can probably
replace the windings and bearings.

As for the rust, you can remove it if it
has not gone entirely through the b,
Take the heating element bracket and
the element out of the dishwasher.
Then buff and clean the rusted area
with a wire brush. Make sure there is
no dirt or oll on the area,

Use an epoxy repair kit available
from GE. The part number for the kit is
WD49X46. Cover the rusted area with
a thin layer of epoxy. Let it set, then
either drill out or ream out the holes
and reposition the element.

Reticent dryer timer

The timer on our Kenmore gas dryer.
Model 1108718110, will not advance
in the cottorysturdy cycle. Thus, the
dryer continues to run unless shut off
manually. On the timed cycle. the tim-
er advances normally. Using a voltme-
ter, | noticed that the timer motor
received no vollage on the cottony/stur-
dy cvole. | checked all wiring for conti-

&2

u b

WIRE TO
YR CONTACT

%DWER HOUSING

LINT CHUTE;
RADYWE IM THIS
DIRECTION

To remove a sersor in a dryer tub. loosen
the lint chute and swing it aside [top). Dis-
connect wire to a sensor terminal (above).
Remove the clips and push on terminals.

nuity, and checked each of the five con-
tacts an the electronic sensor circuit
board. | also checked circuits to ground
and to the in-tub sensor. They seemed
fine. Finally. | replaced the electronic
sensor  boards. The machine stll
doesn’t work. —.Joe Merfens. Alex. La,

It sounds as if vou may have either a
bad timer or a grounded sensor. To
check the timer, first unplug the dryer
fram its power source, Remove the

rear cover from the dryer control panel.
Turm the timer knob to the cotton/stur-
dy position. Use an ochmmeter set on
the lowest resistance scale and check
the continuity between timer contacts
labeled ¥ and BG. These contacts
should be closed for timer motor oper-
ation. Also, check comacts EC 10 TM-1,
which remain open for the first five
minutes of timer operation then close,
If any of these contacts remain open,
replace the timer.

To check the in-tub sensor. discon-
nect the printed circuit board from the
quick-connect block located in back of
the control panel. Check for continuity
between contact YR and any cabinet
ground with your chmmeter set on its
highest scale. There should be no read-
ing (infinity). If you do get a ground
reading (0 ohms), some part of the sen-
gsor is touching the cabinet or some-
thing may be shorted between the two
metal strips on the sensor pad.

To remove the sensor, first remove
the rear service panel. Then remove
the two screws which hold the lint
chute to the dryer top. Next, remove
the four screws which hold the chute to
the blower housing at the bottomn. Now
swing the chute to the side. Disconnect
the wire attached to one of the sensor
terminals. Remove the two clips and
push in on the terminals. Take out the
sensor through the dryer front. ™

If you have a problem with any appliance, send youwr
question, alomg with the mode! and serial rumbers, (o
Appliance Clinic, Popular Machanics, 224 West 5Tth
5, New York, N.Y. 10018 Samry. but lerters canmor
be answered individually Problems of wide interest
will be discussed m this eolumn
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VINYL
INDUSTRIAL
PRODUCTS
\ Z

Ist CUSTOMER 3 DAYS

AFTER RECEIVING KIT
“hm now dolng repaire for 15
wute deslers, 3 fTurniture
stores, 15 restaurants/bars,
nlso bowling alleys and insur-
ance companies. Am averaging
51,000 & mo. already and plan
to sxpand to other towns. As
an aulo salesman, | know how
mwch vinyl repairs are nesded,
and 50 of my jobs are an
car bops and saats. "’

C. Gumbill, Ohia

ALL THE WORK HE CAN HANDLE!

1 have & Tew used car lots thal use my service,
and Montgomery Ward, which really heeps me
busy. | also have a Howard Joknson Restaurant
and motel. It's all | can take care of,""

Ralph Reiter, Fla.

MAKE BIG

MONEY FAST
with high-profit

VINYLREPAIR! =%

SWAMPED WITH BUSINESS!

"‘This business is BIG. | did a large bar in a
local restauranl. Am doing a job on one of the
Bradiord House restaurants at W. 7. Grant, and
they're referring me 1o other Grant managers.
I'm swamped with business.''

John Reed, N.Y.

MADE $440 IN 3 HOURS

MBS 38 S,
Wb & Bl T
8 hours work, Materials and
transportation cost only $35! On
enother job, made $i40 in 3
hours. I'm doing much better
than YIP ads Hﬂ'ﬂll} canl™

id Gagnen, 5.C.

\_

BIG, STEADY BUSINESS!

“After only 3 months, I'm
doing repairs for 4 car
dealers, 3 furniture stores,
B r!!hllﬂl-'lb"hlf'!. 2 hos-
pitals. Ii;fus waeh was
$954 for 1 restaurant, 3
car dealers, 1 maobile
home, Now go to bank to
put monay in, not take it

outt" L. €. Rust, Diia.

START YOUR OWN PART-TIME/FULL-TIME BUSINESS
for less than you'll make in an hour's work

VIP's exclusive Vinyl Repair process puls
you in a profitable business of your own,
faster and with less money, than vou ever
dreamed possible, After just a few days’
practice, you can repair holes, cuts or
burns in any item made of vinyl . . . car
tops, seats, furniture, booths . . . all the
things that are made of vinyl these days.

BIG DEMAND FOR REPAIRS

Mo matter where you live . . . small town
or big city .. . every place that uses vinyl
needs your service . . . homes, businesses,
car shops, offices, motels, hospitals, bars,
restaurants, buses, beauty shops, and more.

VIP ON-THE-SPOT REPAIRS PAY BIG

Walk into any place, business or home,
and in half an hour to an hour vou can
repair vinyl damages quickly, conveniently,
right on the spot. That small repair can
make you $10 to $20, gladly paid by your
customer who can use furnishings right
away. He saves money — you make it! And
most of what you make is PURE PROFIT!

GROUND-FLOOR OPPORTUNITY
FOR BIG, BOOMING BUSINESS

This 15 s0 néw that people are amazed that
such repairs are possible. That's what VIP
Crafismen tell us. Craftswomen, too, be-
cause it's as easy for women as il is for
men. This may be the first time in your
life you've had a true ground floor oppor-
tunity! One you can cash in on fast and

build to as big a business as you want! It's
clean, quick, easy and PROFITABLE!

COMPLETE KIT SENT AT ONCE

Your VIP kit is sent immediately for just
your small down payment . . . complele
with equipment, materials, simple instruc-
tions, practice material and everything you
need to go into business! Even your busi-
ness-building guides. You're in business,
ready to work for pay, just hours later!

SAY GOODBYE TO INFLATION, RECESSION,
UNEMPLOYMENT OR JOB WORRIES

Here is the business that can see you
through rising costs and tight money wor-
nies! You can do VIP Vinyl Repair as a
part-time extra moneymaker, or a full-time
business. You have no business overhead
of shop or office. Take phone calls at
home. Equipment fits into the businesslike
attache case that comes with your kit.

And all work is done on your customer's
premises . . . day or evening, or weckends,
any time that's convenient. It's the growing
kind of business that can mean security
and independence for you, fascinating work
that can bring true job satisfaction.

EVERYTHING COMES TO YOU BY MAIL
NO OBLIGATION —

NO SALESMAN WILL CALL ON YOU
Hurry get frea facts today about the money-
making opportunity that can change your life
inta big-time earnings and a réwarding caresr

MAIL THE COUPON BELOW OR PHONE

rou rree > 1-800-621-0660

In llinois 1-800-57 2-0444
EUTQ  VINYL INDUSTRIAL PRODUCTS

:w 2021 Montrose Ave, Depl 185
—

Chicago, Ilinoms 60618

. VINYL INDUSTRIAL PRODUCTS
2021 Montrose Ave, , Dept. 185
Chicago, IL 80618

Please rush FREE facis by mad aboul

VIP Vinyl Repair. | am under no obliga-
tign, No salesman will visit

Print

Mame

Print

Address

Print
Coty/Statel Iip

T —— i —



WHEN IT COMES TO
CORROSION PROTECTION.
CHEVY'S GOT YOU COVERED.

Tough Chevy 5-10 Pickup has 277 sq. ft. of zinc-coated steel
..enough to make its own garage! Chevy S-10 is loaded with
corrosion-fighting zinc-alloy-coated steel,
Zincrometal® various zinc-plated parts and
large quantities of tough galvanized steel.
A zinc-rich primer is even sprayed on
before final priming.
o A brilliant finish up to five layers deep.

Chevy S-10 shmes with a fnur -layer paint finish and an extra fifth layer:

a chip-resistant coating on the lower body side panels. Check out all the

facts before you buy your next truck. Check out the zinc-and-steel-

tough Chevy S-10.
Let's get it together. .. buckle up. Chevy 5-10 Pickup

/TRuck 7

CHEVY TOUGH IS TAKING CHARGE




t times when you're doing close

work in the shop, a brighter than

normal worklight would contribute to
greater accuracy.

I assembled the light-control wunit
shown to regulate a high-wattage
incandescent lamp. Most of the time
the control holds the illumination at a
comfortable working level. But when [
need it, a twist of the control knob
brings the lamp to its masximum 200-w.
brightness.

The light control shown is intended
for mounting on a wall, ceiling or alse-
where within convenient reach from
the work spot, The main components of
the control are a push on-off dimmer
switch of 600-w. rating and a grounded
duplex outlet that accepts two or three-
prong plugs.

I housed these two parts in a pair of
surface-mounted steel outlet boxes
which I had on hand, fastened to a ply-
wood base. (However, you can simplify
the amrangement by using one double
duplex outlet box and a combination
outlet-switch plate.) The two boxes are
linked by a piece of No. 10 copper wire
s0 they both will be grounded. If made
with two boxes, remove the adjacent
knock-outs where the wires will pass,
and smooth the edges of the holes with
a rattail file. Fasten the boxesfirmly to
the mounting base.

A length of No. 16, three-wire, flexi-
ble cord brings power to the unit from a
conventional outlet. If the power-sup-
ply outlet isn't grounded, provide the
unit with a wire connected to one of the
screws holding the box-connecting link,
and to a water pipe.

MakeThis Light
Control For

The light control shown s tested for use with a No. 1 photofiood lamp on a workbench.

Attach the wall plug so the polarity is
proper; the dimmer switch should be in
the power side of the circuit {(black wire
in the diagram). Thus, the black wire
should be attached to the brass-colored
plug tine which goes into the small slot
in the wall outlet.

Make sure that the dimmer you use
is rated to handle the warttage of your
worklight.

Note that this control is not suitable
for fluorescent lights.

—Walter E. Burton

MATERIALS LIST—DIMMER

Mo,  Description

i Dimmar-switch, 800-w. rating at 120 v.a.c., push-on
Bcion

1 Dupses putlel, grounded, 15-amp., preferably haavy-
duty

2 Cusiet poxes, suface-mounted, steel (or use one
double-duplee. steel, surlace-mounted box)®

Toggle-swilch plate for dimmaer-swilch box*

Duplen outled plate lor outled boa®

Soueeze-typa cable connecion

Mo, 16 three-wene, Rexible cord, lengih as neaded

Grounded, three-peong plug

Mo, 10 copper wire [bare), cul o lenglh reguired by

SCTEw SPECING, B0 link Daxes
1 o ow 4l x5V wood Dass oF similar
Misc.: Scréws as reguired, Mo. 12 insulated wire
I you use & couble-duplex, surlace-mounted outlet box,
¥OU Can use & combmation oggle-duplex outiel cover

DIMMER

Components of the light-control unit (above | are at hardware stores.
Completed light control (below] Is ready for mounting on a wall or
other surface. Note bax-connecting

link near power cord clamp.

,

BLACK WIRE |POAVVER)

. GROUND WIRE TO GREEN
TERMINAL SCREW

SCUEEZE-TYPE CONNECTOR
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TOUGH AMERICANS
(HOOSETHE ~ Hunvrs
TOUGH AMERICAN READers

No ordinary padlocks for a guy like this. wr;?nt:t comes tufprm

tecting tools and equipment, he wants the high security of a > 2
hardeﬁed steel shackle and a hardened solid gteel body. Plus the Notch identifies key
rugged dependability of adouble
steel ball locking system. Only
one line of high security
padlocks gives him all this.
The Tough Americans.
From American Lock. At
hardware stores, home
centers, and locksmiths

I marked my house key so that it can be
distinguished readily by sight or by feel
from similar keys on my key ring. In
the photograph above. the key on the
right has a smooth-edged notch, which
| filed in the key head. It's easy to pick
out this notch when I'm carrying gro-
ceries and can’t see the keys. Also, the
koy 1s easily identified at night when
the porch light isn't on

— Walrer E. Burton

Breaking concrete

FEEo W N -y
SPECIAL OFFER! 510 fmmb s mede high: it |

l 7 T-ghirt. Just attach a check or money order for only 54.95 and the word I
\ “Amarican” from any American Lock package o box to this coupon. Or | > e .

4 J without & padiock or hasp purchase simply send a check for $7.95 | B B T
| Mame | When breaking concrete or other ma-
| Address _ | sonry with a star drill or cold chisel. an
| City —— State Zip___ | old straw broom can come in handy in
I |l'id1|:EI.1:EIT—B|"!-i_I‘t sizﬂ[n]:.ﬁdm.l 5ITEH 0 Medium"__j Lﬂrge__ ] saveral '_‘“"-“1)"5" It can |'IF!|F3 absorh the
1 i Extra Large [J; Youth Medium ] Youth Large [0 | shock of the sledge. It can also hold

Features full-color (Alliow 4 to 6 weeks for delivery.) down flying debris that may otherwise
i ﬂﬁaglﬂi{;tsﬂbﬂd Mail to: ‘LH'FI"EE"K'&I‘?:I‘:{TS‘S"W "-WU';'D'[-"““F—‘“ I strike someone. Since dust collects in

| HAN NG, payable 1o I , : i

|_ondsienvewin "0 xSt o073 RGO . | | e boerh e one thac ook pesdes

&b | POPULAR MECHAMNICS = AFRIL 1984



inside and out.

(s/%8 Know your car

Know how o fix 0. 0o liane if ., o service il
Ikttp it runmng mght. The TOTAL SFRVICE M.’\N
.I AL Buwr susier g well shass jasin i o e everyihimg
= Irmm A mingr sdjusiment 10 & migor fepuir

1 FREE CATALOG WITH EVERY ORDER

:nnncmnulunummnmmu
1227-24485

toll free 1-800-CAR-

IF YO DON'T SEE IT HERE, PLEASE ASK FORIT

TOTAL SERVICE MANUALS
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Install Your Own Sunroof

It's not the world’s easiest do-it-yourself
job, but it's not as hard as it looks.

BY WADE HOYT, Auto Editor; Photos by Marshall Spiegel

1 Center the sunroof kit's paper template
on the car's roof and secure it with wide
masking tape. Cover the interior of the car
with a Next, drill a %-in pllot
hole as indicated on the template.

2 Use a sabre saw to cut through the roof
and headliner on cars which hawve rigid com-

headliners, such as this Ford LTD.

position
Follow the outline on the sunroof template
when you cut the car's roof.

3 On cars with fabric headliners, like this
Honda, you should use electric shears to out
through the roof only. Carefully cut back
fabric to within a few inches of opening so
that it can be tucked under the frame.

5 When the primer dries, you should insert
Styrofoam between the roof’s sheet
metal and the headliner underneath It. Ap-
ply weatherstripping tape around the sun-
roof opening. about 'win from the edge.

& Install the sunroof frame In the ;

the inner trim ring with the frame,
tape It in place and tighten the screws. Seat
the comers of the frame with a C-clamp as
you are tightening the screws.

ome sunroofs are in-
stalled at the factory,
some by new and used car
dealers, and some by adven-
turous owners. The job is not
as hard as it looks, The tough-
est part is getting up the
courage to cut a hole in your
car's roof! There are many brands and
models available, The one shown here
isa 15 ¥ 30-in. Skyport [Il from LeVan
Specialty Co., 14923 Procter Ave.,

&8

Industry City, Calif. 31744,
Position your sunroof to
avoid dome lights and other
interior accessories. Rent
electric shears to cut the roof
on a car with a fabric headlin-
er, and be careful not to cut

7 Artach the glass to the sunroof frame
from inside the car, following the Instruc-
tions in the kit. Next, secure the hinges and

the latch. Trim any excess weatherstripping
from around the sunroof frame.

through any wiring. When
cutting the fabric, leave a margin of
several inches to tuck under the sunroof
frame. On cars with a rigid headliner,
you can use a sabre saw. ™~
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My FREE book tells how you can

E' ¢ :El"-.-:-
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You can dnill & water well in your backyard next weekend, and by Manday
marming you'll be bragging o yaur neighbors how much water you found!

HOW TO DRILL A WATER WELL

My ook tells you what you need to know to drill yvour
own water well. Step by step, it explains how to
operate the economical do-it-yoursalf HYDRA-DRILL
My customers range in age from young teenagers to
retireas, and they'll tell you it's simple and easy as
operating a power lawn mower!

HOW MUCH CAN YOU SAVE?

Even if you drill just one well, my book tells you how to
save money on it. If you drill more than one well, you'll
save much maore!

WHY DRILL YOUR OWN WELL?

Over 35,000 of my customers have drilled their own
wells and found all the water they need for their
homes and gardens. Many of them got water to heat
and cool their homes at rock-boftom energy cost.
You'll read their fascinating storias in the book.

DRILL A WATER WELL
IN YOUR BACKYARD

FOR A LIFETIME SUPPLY OF FREE WATER!

I'lf send you & FREE copy of my
book, “How to Onrll Your Qwn
Water Well ™ It's only 24
pages and won't take long to
read. When you finish, you'll
know how you can tap the

wealth of free water beneath
your property!

Z\

Bob MacElvain
fnventor of the Hydra-Orilf

WHERE TO DRILL

Even if you have a small backyard, my book tells you
how to select the one spot where you should drill to
get the biggest and best flow of water.

FIND OUT NOW!

Don't wait for yourwater bill to go up again. Don't wait
for the next drought or water rationing. Find out NOW
what you can do to have an everlasting supply of
good, clean, pure water. Write or call for my FREE book
today!

You'll enjoy a lifetime supply of free water and save a lot of
money, foo!

FOR YOUR FREE BOOK. . .
CALL TOLL FREE

1-800-821-7700

{ Ask for Extension 447)

111

Call anytime including Sundays
or clip and mail coupon today!

Weephock 5

| 447 Anderson Road
| Opelika, Alabama 36802

I
]
I
1 |
| Okay, Bob — Mail me your FREE BOOK with information |
| and prices on your all-new 1984 model HYDRA-DRILL. :
|
[ |
1 FRINT MAME :
I
1

I
| ADDRESS

:EH‘F_" -
£ | 580 Despion ldl;[la_l
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75 YEARS AGO: Aprlil 1909

Iron process

The chilled iron that often
blocks the taphole of a
blast fumace can be
pierced in a few minutes.
even though iU's two or
three feet deep. The mass
is heated to combustion,
then a blast of oxygen is
tumed on. Under the high
pressure, it's removed al-
most instantly

Salty weed killer

The Oregon Short Line rail-
road has been using salt
water for ridding its road
bed of weeds, The water of
the Great Salt Lake kills the
grass and weads.

‘* Eﬂ%EHANlCS

Bt ol BAX

Uncle Sam’s derelict destroyer

The main reason for the
Seneca is, of course, indi-
cated by her title of “'dere-
lict destrover.” A derelict is
a submerged hull that
floats hither and thither
with the tides. constituting
the most serious menace 10

modern navigation and the
one most difficult 1o avoid,
The Senoca’s steaming ra-
dius is exceptional . . . she
will carry enough coal 1o
steam across the ocean in
her chase after derelicts so
they can be sunk.

50 YEARS AGO: Aprll 1934

Potsdam modelers
One of the most remark-
able dockyards in the world
is near Potsdam, where an
old seaplane station has
been converted into a plant
for building large working
models of famous boats.
Here. unemployed German
boys are trained to become
model ship builders. One
craft is a model of the bat-
tle cruiser Hindenberg. It's
nearly thirty-three feet
long, has a beam of a little
less than five feet. weighs
mare than three tons and
makes a speed of more
than seven miles an hour.

Telephone poles

Hazards of cleaning high-
vaoltage insulators are re-
duced greatly by a truck

equipped with a elescopic
pole, on top of which is
mounted a small platform
for the workman. The truck
also is used in fighting fires
along the transmission line
right of way

Fish won't hear you
Fish possess some kind of
hearing apparatus, but it is
very poor at best. If a dia-
phragm is placed between
the air and the water and
made to vibrate, the fish
will respond. But shout all
you want while fishing. the
fish won't hear you, ac-
cording to scientsts,

25 YEARS AGO: April 1959

New look for ships

The new carriers and cruis-
ers and destroyers are go-
ing to have a bare and
sometimes blocky appear-
ance. Part of this is for nu-
clear protection. But most
of the new look comes
from what is called “elec-
tronic architecture.” Radio
engineers are woarking with
naval architects to design
the ships. A modern ship
may require upward of 300
different radio antennas,”
says Valor Smith. head of
the ship antenna-systems
section at the Navy Elec-
tronics Laboratory,

Go-Kart derby
Many a winning Go-Kart
driver has coaxed his me-
chanical steed to a noisy 50
miles per hour, If that
seems slow, as auto races
qo, try it yourself. But be
prepared to shell out some
cash for a Go-Kan of your
own. Skids and spin-outs
there are aplenty, but with
their low centers of gravity,

none of the buggies has
ever flipped over

Weightlessness is fun

When the first American
goes mnto orbit. his body
won't weigh an ounce
Obwiously, it is impossible

to duplicate weightless-
ness. But the Air Force has
developed an aircraft

flight trajectory that creates
a period of weightlessness
of about 15 seconds. 5.
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Canadian Hair Breakthrough:

BALDNESS
TREATMENT o

GROWS

NEW HAIR!

NEW GROWTH CLAIM
FOR HAIR RESTORER WINS
CANADIAN GOVT. APPROVAL!®

Amazing Lotion Receives Official "Notice Of Compliance” As A...

“TREATMENT FOR ARRESTING EXCESSIVE HAIR LOSS AND FOR INCREASING

NEW TERMINAL HAIR GROWTH ON THE SCALPS OF MEN AND WOMEN WITH
UNCOMPLICATED MALE PATTERN OR DIFFUSE HAIR LOSS"™

R.A. Armsirong, M.D. Assistan! Director and Chief

Drug Evaluation Division Bureau of Nonprescription Drugs Canada

Today there is a remarkable treatment for
baldness. . .FORMULAMJISHAIRRESTORER
LOTION. . . Named by tha Canadian Govern-
ment in an official NOTICE OF COMPLIANCE
after clinical studies in which over 70% of the
40 patients treated actually grew new hair!
These studies were supervised by an eminent
physician (then Head of Dermatology for the
Toronto General Hospital and Associate Profes-
sor of Dermatology at University .of Toronta
Medical School), and promptly submitted to
the Canadian Government The results were
astonishing. Most patientsexperienced a signif-
icant reduction ofhairloss, And within Gmonths
more than % began to REGROW HAIR!

THE GALEA THEORY

We are all born witha thin membrane called the
galea, which protects the vulnerable soft spot
at the top of the skull as the occipital bones
grow together. The galea covers the crown of
the head, orthefirstpart "togo” intypicalcases
of male pattern baldness. In many of us the
galea thickens with age. Some researchers
balieve that this thickening chokes off blood
supply to the hair follicles, causing them to
atrophy and dia, FORMULA MJS HAIR RE-
STORERIssaid torevitalizedormant hairfollicles
and gradually thin the galea, renewing the
circulation necessary for a normal pattern of
hair growth

U.5. GOVERNMENT POSITION

It is the unanimous opinion of the Food and
Drug Administration, the U.S. Postal Service,
and the Federal Trade Commission thatnothing

can halt the process of male pattern baldness
andgrow new hair. Obviously Canadian Author-
ities disagree ... and so strongly that they
haveapproved the extraordinary claim of NEW
HAIRGROWTH and granted FORMULAMJS a
Motice Of Compliance for over-the-counter
sale to the general public. Of course, gov-
arnmants aren't in the business of endorsing
and promoting commercial products butaccord-
ingto Canadian Officials, FORMULA MJS MAY
BE SOLD AS A TRUE HAIR RESTORER THAT
GROWS NEW HAIR ON BALD HEADS!

NOW AVAILABLE IN THE U.S.
THROUGH THIS OFFER ONLY!

After months of careful planning and high level
negotiations, we are pleasad to announce that
FORMULAMJISHAIRRESTORERLOTION will
be released for gale to the American public
beginning immediately. This is the exact same
formula tested in clinical trials which has grown
new hair and satisfied countless thousands of
customersthroughoutCanada. FORMULA MJS
HAIR RESTORER LOTION is available exclus-
ivaly through this offer. It cannot be purchased
anywhere eise.

PROVE IT TO YOURSELF
EMTIRELY AT OUR RISK

Hyouare bald, thinning, or wormed aboutlosing
your hair, wa think you should try FORMULA
MJS. In Canadian studigs, over a perod of just
Gshortmonths, thevast majority ofthosetreated
grew at leas! some new hair. And while itis not
possible to predict in advance which people
will be helped, or to what axtent they will be

i

foRMmULA

MJS

hefped by the MUS BREAK-
THROUGH—You risk noth-
ing because you musl be
complalely satisfied or
we will refund your pur-

X chase price in full
o FORMULA MJS...The
== Ultimata Treatment For
Baidness. . . Aporoved By The Canadian Govern-

ment For Claims Of New Hair Growth... FOR-

MLUILA MJS—The Canadian Hair Breakthrough
Yie urge you to take advaniage of his unigue

opportunity and ORDER YOUR NO-RISK SUPPLY

RIGHT NOW!

¥OU HAVE NOTHING TO LOSE BUT YOUR

BALDNESS

[ = o e - - -

.ummmum I
9650 5t Awe., Suile 5128, New York, MY, 10010

I pieace RUSH me the following supply of !
1 FORMULA MJS: 1

1 011 MONTH SUPPLY OF FORMULA MJS: 545 plus 521
| shpg. & hndlg, (Total 547 |

| [ SAVE $14—2 MONTH SUPPLY OF FORMULA MJs: 530 1
I plus 83 shpg & hndig. (Total 883} I

| CISAVE $27—3 MONTH SUPPLY OF FORMULA Mus: |
I 5710 pius 84 shpg. & hndlg. (Total $114) i
| CISAVE §122—RECOMMENDED 6 MONTH SUPPLY oF |
FORMULA MJS: S160 (We pay shpg. & hndig) |

I
Total Enclosed 5 WY res add sales tan] |

OViea [ Masier Charge [ AMEX
Arcount M
Exparation Date

| coy —
§ T N

mlioar in Ciracal s resulty wene ptseraed ater 4 106 monts
I oluse Thellis Resiach Groop Bensldnd icomsends
| iy appiacarion fora ol monihs 1

£
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| Earn More
Per Day Now...

g

“Fresh out of the Marires | bo htafarrn Undortunateky. i
waulda't support a wife and thr rawing boys. Nexd |
managed a food siore. But | got 1|re ol having somebody
always tefling me to do thas and do that, | wanled to be my
own boss ;

“Sp | answered a Von Schrader massape like this one,
which opened the door to new opportunity for me. It was just
what | was looking for. Mo big mvestment. Mo kicensing o
franchize fee. No waiting, no training needed. What really
appealed to me is that you pay no dues, feas or
royalties—every single penrjr you earn is yours to keep!

°| started out part-time, Jobs starled 1o snowball and
|mlty s00n | had as much business as | could handle. Befare
ong | went full fima
“Now | make more in one day than | uzed to make ina weak
| made $43 per hour on gn job recently ... have made $1,600
In @ week. Now | have the time and the monay to go hunting
and fishing all | want. Recently we moved 10 a new. larpar
howse.

How would you like to earn big money, 5'“""“%“”': spare
timee, hike Willkam Turnbow? Ba your own boss? Become
Ilnanc:aﬂy independent? You can siart i busingss for 1
yourself using your hami as & base. Everything you need on
a jab Hits m? in YOur car

Az -a Won Schrader Associale you can have three
money-making businesses in one, if you want! Carpet

,than | used to make
/in a week.

| started my own business part-time as a
Von Schrader Associate . .
help and success beyond my dreams.
How it really happened, by Willlam Turnbow

. got step-by-step

cleaning, with the only foam machine that cleans and
Vacuums carpets in one pass. Upholstery cleaning, that
quickly results in bright, sparkling clean upholstery without
harmiul gverwatting. And wall cleaning, almos? Stimes faster
than bucket-and-sponge, with Nithe effort, no stréaksng
Our easy-to-follow instrections 1ell you step-by-steg how
fo operate your equipment Absolutely no experience o
special fraining k5 necessary. Dur proven sales and servicing
methods are backed by aver 50 years of experience. You gel
all the know-how ynu need to become a home furnishings
maiienance gxpe
Send coupan lliln for FREE booklet
Send in the coupon below, NOW. Get all the tacts. No
oblegatsan. No salesman will call.

MAIL TODAY FOR FREE BOOKLET!
1 VON SCHRADER COMPANY, Depl. 1044

11600 Junction Avesue, Racine, Wisconsin 53403 s
H | WATHOUT DBLIGATION seeed free boakist thal befis me how | can 1
j fieve @ high-income business im my spare tima 3t no nsk o my
§ Frusent job. Mo salesman will caifl {PLEASE PRINT) 1
1 Mamg, [
I

{ Address 1
! City State. Zin :‘
1

i_nnmmqwmtmmmm lee pperaior 1044

Pests R Goncu

with Decimate

Ants, rats, mice, roaches. fleas. bats,
spiders, efc. etc. What a pain they can bel
You can fumigate them, poison them, irap
them, etc. But what do you do with those
dead and unsightly things? And those
poisons can be harmful to humans and
pets. Bentley's knows a better way!
DECIMATE delivers an ultrasonic sound
that cannol be heard by humans or pets. It
is completely harmiass. But it is another
story to all those pests and varmints. it
drives them looney! DECIMATE causes
them extremea discomiort and pain. Would
you take this kind of treatment? Heck no
And neither will they, In just a few weeks
all those pests and varmints just leave and
never come back.

Just plug the EPA and UL approved
DECIMATE 500C {the biggest unit) into
any AC outlet and in a few short weeks
those pests will be gone forever. (Beware
of units of low intensity and constant
frequency). DECIMATE sweeps two levels
from 25,000 10 65,000 kHz in each cycle. It
protects 3.500 ft. 7 or 25,000 f1.7 Il uses less
than 5 watts of power. DECIMATE, the
ploneer in ultrasound pest control, has rid
tens of thousands of homes and plants of
pests. One year limited manufacturers
warranty. Try it free for 60 days and if you are
nol 100% satisfied return it for a prompt
rafund,

ORDER TOLL FREE
1-800-227-3800 EXT. 37

24 hours, 7 days & wesk, all 50 states including
Hewall, Alssks, Puerio Rico snd Virgln Islands.

For fast service credit card holders ask for
extangion 37, BDT  for Decimats
500C or send check for 569 plus $2.95 for
defivery. Calfornis residents adg 6% sales fax

Bentley's
FOR BETTER LIVING™

A4 Burnett Ave. Box 31448
San Francisco. CA B30

2 Easy-Make
Shop Aids

secure the drawers of multidraw-
er storage cabinets for safe carry-
ing, join two cabinets of the same size
with a length of continuous hinge.
Attach latches to the opening side.
Attach one end of one handle to sach
unit with wingnuts on threaded rods.
Disengage one end of the handle before
opening the cabinets —George F. Lu-
teri and Arthur F. Licht

WINGNUTS OM THREADED RODS TO
SUIT HANDLE HOLES (2 PR. REQD.|

\ CONTINUOLS HINGE
TC SLNT CABINET

STEEL CHEST LATCHES /
(STANLEY NO CD 5365 2 REQD|
se leftover aluminum siding to

make a neat cabinet shelf for your
shop. The lower, factory-shaped edge
of the siding forms the shelf's front
edge. Trim the top edge to suit the
desired shelf width and make a bend to
form the back edge. Fasten a wood
cleat under this edge and attach it to
the back of the cabinet. Install the end
cleats as shown—Walter E. Burton

BEND ALLIMAIMLING
DO AT RIGHT
| AMNGLE TD SHELF

g x 17
SHELF
CLEATS

Shelf is fashioned from a length of aluminum
siding mounted on three wooden cleats.
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1984 Mercury Cougar A

Vision Becomes

The Vision sophisticated. Unfortunately, they usually
The wisionary cars of the future are possess one terrible flaw. They're never real,
always sleek and elegant and technologically always remaining the stuff of dreams and
imagination, always on the drawing board,
but never on the road.
In the late seventies, Ford Motor
Company began development of the Probe
Series, producing some of the most aero-
dynamically-efficient cars of the time.
Aerodynamically-efficient design can
achieve better handling and stability, better
fuel economy and a quiet nde.

Probe I11




1984 Thunderbird

Reality;

The Reality
You saw the reality born of that vision in
February of last year, with the introduction of the

Thunderbird and Cougar.
You saw it again in May, with the debut of

our Ford Tempo and Mercury Topaz. And in
November, when we introduced the new
Mark VII.

Making our vision a reality required

inventiveness and creativity, a renewed You can see all the 1984 models at Ford
commitment to quality and and Lincoln-Mercury dealers everywhere.

Quality is Job 1.

FORD + LINCOLN » MERCURY « FORD TRUCKS « FORD TRACTORS

Get 1t together— Buckle up.

workmanship, and a new spirit of cooperation
between labor and management.

But most of all, it required a desire to be
the best.

1983 was the beginning of the greatest
outpouring of new products in our history:
Automobiles of elegance and power, sleekness
and beauty, quality and precision. Automobiles
that in the words of Car and Driver “simply

change the rules in the domestic car business.”
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"WE MADE IT?”
[

Quick thinking and nerves of steel have turned airline
flight officers into heroes of the skies.

This Boeing 767, tsescape chutes hang-
ing owt, sits on an abandoned Canadian
Alr Force rufway after it glided to a
safe dead-stick landing with no fuel.
The oid fleld (inset). used as a drag strip
today, was famillar to the copilot. There
was only minor damage fo the plane,

but no passengers were injured

BY WILLIAM HOFFER; lllustration by Attila Hejja

he United Airlines DC-8 was on final ap-
proach to San Francisco when we heard a
loud bang off to the right. Gasps of alarm
came from throughout the cabin.

Soon, the pilot's soothing voice explained that the
right-side landing gear door had failed to open. The
wheels had lowered, forcing the door, but no one
knew how badly they were damaged. We would circle
the airport and prepare for an emergency landing.

“To tell you the truth,’ the pilot said, “we don't
know what's going to happen. All we can tell you is,
we're up here with you."

Lightheaded with fear, I felt an impulse to smash
the window glass and jump, taking my chances out-
side the plane. But I had no alternative than to trust in
the skill of the pilot. Who are these men who seem so
cool in the face of disaster?

It took only a few minutes to circle and come in for
the landing, but it seemed an eternity. The shaft of the
fuselage closed in upon me, reinforcing my feeling of
helplessness.

POPULAR MECHANICS + AFRIL 1984

Finally, as we mortals crouched in the emergency
landing position, the pilot brought us in, touching
down first on the secure left gear. We sped down the
runway, tilted crazily to the left while the pilot low-
ered the nose, allowing the front gear to touch and
leveling before he risked dropping the damaged right
gear to the ground.

The right side of the plane bounced heavily upon
impact, but the gear held firm. Gradually we lost
speed. And then, as we edged to a stop in the midst of
the runway, a handclap sounded from the rear of the
aircraft. Others joined in. Soon we were all applauding
the pilot who had brought us down safely from the
friendly skies.

I've forgotten the name of the pilot, but I'll never
forget that landing.

A pilot’s not a computer

Captain Mel Hoagland spends much of his flight
time monitoring the eight brilliantly colored video dis-
plays which assure him that his Boeing 767 is in full

PHOTCS BY WAAYNE GLOWACKD, WANKPES SN 77
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control of itself. Underneath the flight deck, a bank
of 100 computers handles nearly every conceivable
situation. Flying by computer is easy, comfortable
and almost boring.

There are occasions, however, when it is essential
that the cockpit contain a living, breathing, heroic
human being—someone who is “'up here with you.”

“The pilot is in a potentially life-critical situation at
all times," declares Hoagland, who flies for United
Airlines and doubles as chairman of the Air Line
Pilots Assn's Task Force on Cockpit Automation.
“The buck stops with the pilot. His human brain has
judgmental capacity that no computer can match.”

A case in point occurred on July 23, 1983. As Cap-
tain Bob Pearson prepared Air Canada Flight 143 for
service from Montreal to Ottawa and Edmonton, he
faced a minor problem. The fuel gauges on his 767
were unserviceable and would have to be repaired in
Edmonton. In the meantime, fuel supply had to be
calculated manually. Someone in Montreal (the

blame has not, as of this writing, been fixed)erred in
his math. Pearson was given false information and
punched it into his computer system. The computer
was then satisfied that fuel supply was sufficient
when, in fact, it was some 26,000 pounds short.

Pearson guided Flight 143 uneventfully to Ottawa,
then took off for Edmonton with a load of 61 passen-
gers—unaware that the aircraft’'s tanks held pre-
cious little fuel.

At 41,000 feet, westbound over Red Lake, Ont.,
warning lights blazed in the cockpit. Pearson
informed the passengers that he was diverting to
Winnipeg for an unscheduled landing due to an
unknown problem with fuel supply affecting both
engines. Cold, impotent fear settled upon the pas-
sengers, for they were at the mercy of the pilot and
fate. A pilot, however, does not have the luxury of
succumbing to fear.

Within minutes, the port side engine failed. A few
minutes later the beautiful computer displays sud-
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denly went black. “"'What happened to all the instru-
ments?"’ Pearson asked aloud. What had happened
was that the starboard engine had failed also, termi-
nating the electrical power.

Airliner becomes a glider

Quickly, the pilot activated the emergency battery
and dropped the ram-air turbine outside the plane’s
belly to provide the power for minimal hydraulic
control. Without enough power for the computers,
Pearson was now guiding the most sophisticated air-
liner in the world with only an altimeter, airspeed
indicator, horizon control and magnetic compass.

To the passengers, hope seemed to fail along with
the engines. But they were not yet out of luck. Fate
had dealt them a trump card. Their pilot, years ear-
lier, had been a glider enthusiast.

By the time Flight 143 had descended to 8,000 feet
it was still 27 miles from Winnipeg. The aircraft was
losing altitude at the rate of 2,000 feet per minute
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-and could not reach the airport. An air traffic con-

troller offered Pearson an alternative. He was only 12
miles distant from an abandoned Royal Canadian Air
Force base outside the little town of Gimli.

Copilot Maurice Quintal had trained at Gimli and
knew that its 6,800-foot runway was adequate.

"Okay," Pearson said, "it's Gimli.'"

He turned around. heading back up the western
shore of Lake Winnipeg. The airplane was not flying;
rather, it was in a controlled fall. There was time to
reach Gimli, but little time for adjustment.

They came in on a sharp, wide left-turn leg. Some
of the passengers screamed, thinking the plane was
out of control, but the opposite was true. Pearson
was sideslipping to lose altitude in preparation for
his one and only chance to land.

Gimli, no longer in use by the Air Force, is now a
drag strip. An old taxiway today serves as an airport
for small planes. But only members of the Winnipeg
Sports Car Club were on hand this Saturday evening

1
1



Frontier pllot Duane Cook [below) drew

applause after bringing In a 737
eoff,

n:nwaﬂudnnﬂum{ﬂghﬂtom
fter the Incident, an Inspection of the
m:rmdmiymmnunagetn the
wheels [right. bottom | and no damage any-

where else. Emkhidtuckﬁeﬂuilrpu't
for twio hours to consume the fuel supply.

PHOTOS BY ANTHONY SALIALL DENVER POAT

at twilight, preparing for Sunday’s
races. They looked up to see the fright-
ful vision of a 767, heeled over nearly
on its left side, silently homing in on
them. As it straightened, leveled and
descended, they scattered in terror.

The main gear touched down BOOD
feet past the threshold of the runway.
The front settled down moments later.
its unlocked nose gear collapsing and
sending the plane and passengers
screaming into a skid. The 767 shrieked
down the runway until it halted just
short of a cluster of house trailers.

Pearson telephoned Air Canada
headgquarters and reported calmly that
there were no serious injuries. The
realization of his accomplishment still
had not set in—nor had the fear. May-
be tomorrow, he thought, his legs
would collapse.

Belly landing in Miami

Having your life snatched from the
jaws of disaster by a skillful pilot and
crew rarely leaves the passengers as
speachless as it does the men on the
deck. There were cheers and plenty of
words of gratitude on the tarmac Feb.

B0

15, 1983, after pilot R.A. Curti brought
in a Bosing 727 whose landing gear
had failed to retract fully after takeoff
from Palm Beach, Fla., on a nonstop
flight to New York.

“"We made it!” exclaimed a jubilant
Gail Nemec of West Palm Beach, one of
67 passengers whose lives were saved
by the quick thinking and steel nerves
of the pilot, "It was smooth. | never
thought an emergency landing could be
so smooth.”

Curti had kept his passengers calmly
informed as he brought the plane in for
a belly landing at Miami International
Ajrport. The jet sent out a shower of
sparks as it scraped the runway, which
was foamed down to prevent a fire,
There were no injuries, no fire erupted
and only minimal damage was done to
the plane’s underside. Not only did the
passengers gather by the emergency
chutes of the plane to give Curti a
round of applause, but President Rea-
gan telephoned him the next day to

congratulate him for his sharp flying.

A pilot’s brain must make instanta-
necus judgments that can mean life or
death for all on board, and for this rea-
son it cannot short circuit with fear.

Consider the case of Captain Adam
Kagel. On Sept. 22, 1981, he was in
command of Eastern Airlines Flight
935, a three-engine L-1011 jumbo jet
en route from Newark, N.J., to San
Juan, P.R.

In the innards of No. 2, the tail-
mounted engine, the low pressure loca-
tion-bearing failed soon after takeoff.
Hot oil splashed onto the fan shaft and
also onto the airborne vibration indica-
tor, which, in turn, failed to warn Kagel
that the engine was breaking apart.

Just as the airplane ascended to
10,000 feet a severe explosion jarred
everyonsa on board. A section of the fan
module in No. 2 slammed into the fuse-
lage, slicing into one of the unoccupied
lavatories. Flying debris shot holes
through the stabilizer. To Kagel, it felt
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as if he ware flying a B-17 over Ger-
many and had just taken a severe hit.
He wondered if the tail might fall off.
The plane shivered., The left wing
sank and the nose heeled over. Kagel
realized that for one brief moment he
had been shocked into inaction. It was
the only such moment he could afford.
He quickly reduced thrust in the two
remaining engines. That calmed the
buffeting somewhat and allowed him to
keep the plane fairly stable as he
assessed the damage and reported to
the 190 frightened passengers, who
now looked to him for deliverance.
The job was a tough one. Three
hydraulic systems had failed. Only one
system remained operative and Kagel
did not know the extent of damage to it.
He had no outboard ailerons, no rudder
control and no certainty that the shat-
tered tail section would hold together.

One slow circle

Flight 835 was wvectored over the
Atlantic Ocean to dump fuel. Then it
made one slow circle to the right and
headed toward John F. Kennedy Inter-
national Airport.

POPULAR MECHANICS + APRIL 1984

Kagel was flying by the seat of his
pants now. Most of his automatic land-
ing aids were inoperative. He found it
increasingly difficult to handle the
plane at lower speeds.

At 300 feet he encountered a strong
crosswind that pushed the nose to the
left. Lacking rudder control, Kagel tried
to correct with inboard ailerons, but the
damaged plane “crabbed"” farther to
the left.

Options were few. Kagel could abort
the landing, circle and try again, but the
nacessary engine thrust would strain
the battered airplane. He could go in at
this awkward angle and risk missing
the runway. Or he could find some way
to straighten out the nose. And whatev-
er his decision, it had to be made
now!

Instinctively, his hand moved to the
throttle. He pulled more power on the
port engine, swinging the nose forward
only seconds before touchdown. The
plane bounced far down the elongated
runway until it came to a quist,
unaventful stop.

Was he scared? “Oh, yes!” Kagel
said later. "But the key is having hold of

engulfed the Air Canada DC-9 after
landing in Cincinnati [left].

the plane, knowing that you're in con-
trol.”

To maintain control in a dangerous
situation, the pilot has to keep his eyes
on the trouble, the potential landing
place and the passengers all at once.
Fronter Airlines Flight 184 from Los
Angeles to Denver had 102 people
aboard on Aug. 5, 1982, when two of
the Boeing 737's six tires blew on take-
off. The craft still had good wheels in
the nose and on the right side.

Unlike Kagel pilot Duane Cook
couldn't dump fuel over the ocean.
Instead. he continued to Denver and
circled Stapleton International Airport
for two hours to burn off fuel and light-
en the craft's load. With First Officer
Jim Rimer watching the flight indica-
tors, Cook finally brought in the plane,
maintaining a delicate level on the
wingspan to keep the jet from tipping
viclently on touchdown.

Frazzled nerves were among the
most serious problems reported by the
passengers. As in the other cases, they
stopped to applaud their pilot.

We speak of "'the pilot” in a collective

(Please turn to page [74)
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ol don't wear them. Yet relatively few boat-

ers have worn them consistently. For the past

10 years, though; a8 new breed of life vest-has been
changing alithat and halving fatality statistics.

The U.5S. Coast Guard, which is responsible for rec-
reational boating, requires a PFFD—in government
jargon, a life vest is a Personal Flotation Device—for
each passenger in a boat, just like the NHTSA re-
quires a seatbelt for each place in a car. But unlike
the car-safety bureaucrats, Coast Guard planners re-

Kent Type Il

alize that coercion would work even worse with free-
spirited mariners than it does with stubborn car
drivers. By relaxing buoyancy standards somewhat,
the CG spurred the manufacture of new types of life
vests that look good, help keep you w'al__'m, and offer
both comfort and convenience—while still keeping

you afloat should you go into the drink.
Recreational boating statistics suggest that the
new vests are working. In the decade before 1873
when the new flotation device rules came intoeffect,
there were never fewer than 18.7 fatalities per
(Flease turm'to Page 176)




Scariest
PlacesTo

Where are the worst spots in America? Here's what
over 100 experts and cross-country drivers had to say.

BY ED FALES

'ou're in the San Gorgonio Pass on

I-10 above Palm Springs, Calif. A
sudden “'blowhole wind” sandblasts
your windshield in seconds, strips your
paint, knocks cars and trucks together,
A trucker from Waco, Tex., finds his 18-
wheeler kicked into another lane, wres-
tles it back and stops. When gales hit
the San Gorgonio, says Southern Cal's
AAA, even trains stop, hang out flares
and wait.

You're southbound on the notorious
Beltway (1-495) around Washington,
D.C. On a bridge ahead a car clips a
truck. The truck’s cab flies open, and its
driver sails head-over-heels aross the
rail into the Potomac below. Then
flames close the bridge.

You're following a truck on New

&4

York's nightmarish Cross-Bronx Ex-
pressway (I-95). It's really no proper
expressway at all, just a concrete chute
where smashups echo. The truck stalls
in an area where vandals can strip the
rig. The trucker phones for help, but is
refused by a dispatcher. Finally, it costs
the driver $400 to get a tow and his
engine started, a rip-off he calls “"hos-
tage ransom.”

Where are the scariest places to drive
in the whole U.5.7 The worst engineer-
ing traps? The worst drivers?

We asked more than 100 experts and
learned that drivers all over America
point the finger at each other. Some
curse the “stupidity” of Los Angeles
freeway drivers who, they say, do okay
when the sun shines, but rush pell-mell

into 100-car pileups when fog rolls in.
Others get violent about weirdo crashes
by pecpla who run red lights on the Las
Vegas "Strip” after drinking hours.
Some damn the emotional drivers in
Dallas: “"They'va been known to shoot
you there.” Others are paranocid about
drivers on Philadelphia’s Schuylkill Ex-
pressway: “'If you don't go too fast, they
look at you like you're nuts.” In Hous-
ton, some drivers said, “people steer
with coffee in one hand. It's crazy.”

Just where the “worst” places are
depends, of course, on whom you ask.
We spoke to engineers at the Triple A's
headquarters near Washington, to Chi-
cago's Motor Club, the Auto Club of
Southern California, AAA of Texas, the
Insurance Institute for Highway Safety,
the feds, and the all-industry Research
and Advisory Council,

According to the National Safety
Council's list of dangerous places,
Houston is the deadliest spot in the
United States, with 4.8 deaths per
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HARTFORD

I-84, 1M
The “Hartford Mixmaster,”
where 1-84 feeds into I-81, simply infu-
riates drivers. The problem is the abso-
lutaly unbelievable high-speed traffic
mess—much of it wall-to-wall. "It's
even worse than Boston,” says Wiscon-
sin trucker John Janovetz. “'Just sit and
wait. You'll see an accident,” says
Steve Oliver of Albany, N.¥.

10.000 cars. Looking at it another way,
nearly one car in 2,000 in Houston is
involved in a fatal accident each year.
That's pretty bad. Nesxt on the NSC list
are San Antonio (4.3), El Paso (3.8),
Oklahoma City (3.7), Jacksonville (3.6),
Dallas (3.6), Kansas City, Mo. (3.5),
Corpus Christi, Tex (3.5), Boston (3.1)
and Nashville (3.0).

But here's an oddity. When we asked
100 long-distance drivers at roadside
stops what city they ware most glad to
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get out of alive, many simply exploded:
"New York!"”

"Nobody signals,” drivers said. "The
roads are awful." “Nobody gives you a
break.” Several said: “The taxi drivers
are a menace.’”

Okay, New York's got problems. But
take another lock at the NSC list above.
See New York anywhere? They must

(Please turn to page 167)

NEW YORK
Cross-Bronx Expy.

) Mew York City, home of red-
light runners, is on the list because its
trashy expressways are so terrible, and
no one seems to care. Driving there,
the author heard a crash behind him.
Someone’s wheel came rolling merrily
along, overtaking him at 45 mph. No
one even slowed down to look! On
another day, from somewhere behind,
a spring-loaded bumper went up like a
satellite and came down ahead of the
author's car. New Yorkers just yawn.
In one awful crash on the George
Washington Bridge, a truckload of
chickens hit a gasoline tanker and
caused a world record barbecue.

One day recently three 18-whealers
overturned, blocking three express-
ways in the same rush hour, New York-
ers simply waited, some for hours. It's
old stuff in the Big Apple.

George Mattson used to haul beef
from Dallas. ““When my codrivers saw
New York, they'd pull off and stop,” ha
says. "They'd say, "You take it now.
I'm chicken.’ "

Mostly, drivers fear the “chute’ that
begins at the northern end of the New
Jersey Turnpike, fires them over the
George Washington Bridge and lands
them on the crash-prone West Side
Highway or that awful Cross-Bronx
Expressway.

BOSTON

128, 193
Even the patrician Boston
Glabe quotes a local official as saying:
A yellow light here is a sign to speed
up, and a red light is strictly advisory.”
Boston's high-tech industry highway,
Route 128, “has to be one of the
world's worst” admits Administration
Dean E.F. Petersen of the Bay State's
Middlesex College. “It's plagued by
fast lane changers., Awvoid it in rush
hours.””

And Boston radios crackle with
reports of crashes on its Southeast
Expressway (I-83), where drivers say
no one would think of giving anyone
else a break. "'l have been absolutely
petrified,” says a young Boston execu-

ve, "trying to stay alive in 65-mph
traffic on Boston's Storrow  Drive,
where no one even slows for ice.”

85

Washington's Beltway (I-
495]d.mtumrswhatqrﬂnmdom
atoms. Commuters can cope, but for
strangers the mix of on-off traffic, the
uncontrolled lane-changing and the
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speed threaten disaster. Most peopls

agrea: Duck it if you can, especially in
Washington's rush hours, which begin
at 6 a.m. and 3 p.m. and continue for
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Notorious around Washington, with hotshot commuters. AAA maps wam

Beltway
D.C., seems to cause endiess trouble, espe-
clally when doddering tourisis mix it up

members to pay attention to confusing signs
at southemn junctlon of 195 and [-495.

Cleveland: Look out for the suicidal 20~
mph comer on the Lake Shore Expressway
{I-70). "You have to see it to believe it.”

North Carolina’s I-77: “You look down
2,000 foet, then look back and find a truck
on your tail—and a nmaway spillout area
M!l

Denver: “Worrisome congestion on 1-25
and I-70."

St Louis: "Too many exprosswiys
merge to cross the Mississippi.”

Birmingham: “Strests okay, but Inter-
states are bad.”

Salt Lake City to Denver: Mountainous
1-70 is so risky some pros now use [-80.

Loveland Pass, Colo.: Well engineered,
but so high (11,000 feat) “hmmmu-:u

U.5. 18, Florida: Some drivers fear the
cloud-busting Tampa Bay Bridge (knocked
down by a ship a few years ago). They also
fear collisions near Pinellas Park and Bra-
denton. Some bumper stickers say: “"Pray
for me. [ use [1.5. 19.”

What Drivers Say About Other Places

Fort Worth: Sharp tum in its ‘Hhmw
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DALLAS

Real cowboys
’ Drivers who can tolerate
Houston somehow find trouble with
Dallas. Commuters are experts at
dodging and weaving. But visitors hate
the scary zigs and zags through high-
spepad on- and off-ramp traffic. Even
worse, they hate the rear-end crashes
on the frantic, creeping North Central
Expressway, said to be the busiest
superhighway in the country.

Exploding growth has trapped Dal-

las with expressways that are years
behind the times, says the AAA's
Southwest Motor Club.

LOS ANGELES

Freeway system
The drivers I've interviewed
are divided. Some call L.A. drivers the
most sophisticated and the fairest.
{("They'll let you in.”) But all that
sophistication vanishes when fog rolls
in, long-haul drivers say. ““They follow
each other like kids at 70 mph right
into doom. It's Pied Piper driving.
When fog comes down, they all become
amateurs.”

One trap for travelers is the mad
downhill rush through Sepulveda Pass
on 1-405 near Encino. Suddenly, cars
travelling at 70 to 80 mph plow into
slower traffic floundering along near
the Ventura Freeway. "It's everyone
for himself out thare. And the road is
scarred with rubber,” Los Angeles
drivers say.

Even hairier are the tragic Southern
California “burners,” when cars crash
head-on with trucks on narrow, inade-
quate Route 86 near the Salton Sea and
Route 128, east of Santa Paula. “"Horri-
ble,” says an AAA expert. “Fiery,

THE SAFEST CITIES
TO DRIVE IN

Here's how the Mational Safety Goun-
cil rates the best big cities on the basis
of number of deaths per 10,000
cars,

1. Minneapolis (0.5)

2. Washington, D.C. (1.0—Good
enforcement within the city. The
infamous Beltway is outside city
lirmits. )

Oakland, Calif, (1.1)

St. Paul (1.1)

Akron (1.2)

Indianapolis (1.2)

Milwaukee {1.2)

Buffalo (1.2) .
Seattie (1.2)

Anchorage (1.2)

SomNpnaw
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PHILADELPHIA
Schuylkill Expy.

Some Philadelphians like
Schuylkill Expressway, but others call
it the “'Surekill”: miles of narrow lanes
with blind twists—and the usual sui-
cidal city expressway speeds. It feads
western traffic into the city from the
Pennsylvania Tumpike. A trip
through hell,” one truck driver said.

BALTIMORE
Tipsy drivers

In brief, the big problem in
‘Baltimore is said to be drunk drivers.
When even California drivers talk
about it, Baltimore definitaly has a
problem! You should stay out of Balti-
more, especially at night. I've ridden
with city police patrols and I even feel
sorry for them.

typify Chicago's problem traffic. Chica-
go itself isn't bad. The streets are
straight arrows: You can see home 20
miles away in rush hour. But not on the
“"Dirty Dan" (I-80/1-84). The trouble is
confusing on-off feeds, squeezes and
lane drops. Some exits, like one to the
Eisenhower Expressway, spiral down
into a single deadly lane—the crazy
sort of windup exit that should be
barred by law.

Even worse is the giant watarfall of
traffic that pours down into the Dan
Ryan sach morning from the Kennedy
Expressway, where reversing commut-
er lanes—aast in the moming, west in
afternoon—help get visitors to Chicago
in trouble.

Visitors should beware the Ryan.
There are sight lanes each way, 16 in
all. If you ever get in Lane No. 8, you've
got only seconds to fight back across
seven lanes to make your exit. No won-
der that in three miles, last year, there
were 1,474 wrecks|

Chicago’s other hot spot is at the
north end of the famous Edens
Expressway (I-94 Extension). Lat's say
you're just in from Florida, Maine, Tex-
as or California—you've driven 1,500
to 3,000 miles without a traffic light.
Suddenly: uproar. Everyone slides,
tires smoking, toward the Clavey Road
traffic light.

The [linois DOT has tried every-
thing: strobe lights, signs, rumble-
strips. The accidents just keep com-
ing. In despair, an engineer cries:
“"How do you copa with Interstate hyp-

nosis"?
24-hour ruah

: Houston is drowning in
sheer numbers. The rush hour in this
booming city, which has outgrown its
own belted highway system, begins at
midnight and ends at midnight. Even
going through Houston on [-10 at 4
a.m., the author found, can be wild: a

mealee of shifting, mishing traffic made
worse by & jungle of headlights.

HOUSTON

AlR 1
PORY 1474 wecks perl

YEAR iy

C 's Dan Ryan and Edens Expresswiays
16 lanes down to a traffic light.

Despite its bad record, the pros didn't
damn Houston as vociferously as they
did some other places.

Most fearful crunch area is the inter-
section of the partly built “B-8" and the
Imperial Valley Road near Internation-
al Ajrport. The problem: There are too
many expanding developments, a mall,
offices and motels. Runaway develop-
ment causes many Houston express-
ways to suffer from severe arterioscle-
rosis.
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Chuck Balmer and Awvatar greet guests at  Marc Arc’s Sir-O-Gate features a Motorola  Author Tom Carmoll works on his next robot,
the door. The B5-pound Avatar uses three  experimenter’s board. The user can con-  called Ultima. in his shop. With him Is Squirt,
on-board processors to perform tasks, stantly change Inputs to expand memaory. which s a 3-foot-high androdd.

The Smartest
Homebullt Robots.

America’s hottest new

robots are being constructed
in the workshops of amateurs
who have a vision for the future. e

4:3

F

BY TOM CARROLL; lllustrated by Pat Ruggerd

Jim Hill's robot. called o prE T
Charlle, can't really read e
Popular Mechanic. as shown In
the photo (far left]. But it can
“sense” walls electronically and avoid
running into them. The robot Is being

rewired to coordinate hand movement with
: Wmnlhﬁlcm
the 2 robot. The arm and hand |above|
are able to grasp and lift heavy objects.
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our host's elegant oceanside home, exchang-

ing the social chit-chat of the day. Suddenly, the

host excuses himself, taps on the kitchen door and

says, "'Sam, you may serve the hors d'oeuvres
now.”’

The door opens silently and out rolls a shining,
squat robot deftly carrying a tray of olives and mini-
sandwiches. The silver mechanical servant, reminis-
cent of R2ZD2 of Star Wars fame, glides among your
friends. Its synthesized voice coaxes the guests into
serving themselves from the tray, but the robot also
takes orally-recognized orders for food and drink.
Then the host's faithful servant retires to the kitchen
to prepare crab.

Tha guests have arrived and are standing about
i

DIRECTIONAL
MIKE AND
INFRARED

SENSORS

ELECTRIC WHEELCHAIR
MOTOR (BEHIND COVER)
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HEANVY-DUTY WHEELS/
COVERED FOR PROTECTION

How far from reality is this picture? The finished
product may be some years away, but the technology
is with us today. And, while there are about a dozen
companies producing kits and ready-built robots, the
state-of-the-art in home robots is being accomplished
by the “scratch" robot builders.

Jim Hill of Covina, Calif., is somewhat typical of the
home robotics experimenter. A parts department
manager for an automobile dealership, Hill hand-
crafted his second robot, Charlie, from auto power-
seat motors, aircraft flap actuators and numerous sur-
plus items. The 200-pound, computer-controlled
robot has a level of sophistication unequaled by its
industrial counterparts. Constructed over four years,
Jim made his robot using basic shop hand tools. At

Ultima is a ‘strong-arm’
robot with a computer brain.

COMPUTER BOARD
AND CONTROLS

[
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EXTERNAL KEYBOARD |ABOVE|
CAN COMMUNICATE WITH
‘DROID BY RADIO LINK

DIsK DRIVE (INSIDE ROBOT)
AND OTHER
ELECTRONIC PARTS

ARM DRIVEN BY
OFF-ROAD WINCH MOTOR
LIFTS UP TO 100 LBS

ROBOT'S BODY SEAM
FOR ROTATION OF
TOP FOR SCANNING

PM's drawing of Tom Carroll's Ultima
robot shows the complex series of
processor boards and machinery that
will make this unit a househaold helper
when It's completed. Ultima uses infra-
red sersors and a directional m

to tell Its “brain” where it's hea

or that people or animals are blocking
the way. The robot can move In any
direction on its motorized wheelchalr
base. A seam In the body about halfway
up aliows the android to swivel. The
robat’s arms can lift up to 100 pounds
with the power provided by an off-road
winch motor, shown protruding near the
shoulder In the cutaway. Ultima can
negotlate steep Inclines, even move
over shag carpets. while It performs

Its tasks, such as retrieving packages.




present, the robot can “'sense’ walls
alectronically and avert them. Jim's
goal is to coordinate the robot's vision
system with basic hand movements.

Mark Arc, a marine electrician from
Long Beach, Calif., took another ap-
proach in fabricating Sir-O-Gate. This
robot consists of a microprocessor-con-
trolled motorized base with a small
claw mounted on a telescoping boom.
The basa serves as a small tabletop and
the robot can pluck small objects from
its top. Surplus motors and a retract-
able electric antenna assembly supply
power and radio-control direction. Sir-
O-Gate uses a Motorola “6800-based”
experimenter's board, allowing a user
to change inputs continuousty.

A technical consultant from Ohio,
Chuck Balmer of Urbana, constructed
Avatar, an interesting little android.

The 'droid stands 36 inches high
and uses three on-board processors to
control the movements of its B85-
pound body. Balmer used his knowl-
edge from computer consulting in
developing links to Avatar's separate
a partner are now developing plans
to market a multipurpose home
robot.

My interest in robotics dates to the
late "50s, when I built a crude robot out
of plywood, tin and old jukebox parts.
This was typical of early experiment-
ers. Relays and bumper switches
served as logic and sensors.

The advent of inexpensive logic inte-
grated circuits allowed robots to have
more onboard intelligence, due to the
small size and very low power drain of
these ICs. But it was not until the intro-

duction of the microprocessor chip that
smart mobile robots became & real pos-
sibility. Robot instructions no longer
had to be "hand-wired” in. They could
now be programmed and these pro-
grams updated by sensory inputs.
Though trailing the microcomputer
hobbyists by about 10 years, home
robotics is now booming.

The home robot builder usually ends
up tearing apart his creation to improve

Ultima will be able to
answer the telephone or
respond to emergencies.

it. Even the kit and ready-built robots
work their way back to the workbench
for modifications. The appeal of robot-
ice is the many scientific disciplines
involved: electronics, computers, me-
chanics, optics and speach technology.

Get a group of amateur roboticists
together and ideas from each of these
disciplines are bound to flow. Having
gathered many suggestions on designs
for the "“ultimate” home robot, I cou-
pled them with my own ideas and the
most current technology to begin build-
ing Ultima.

Homa robots have always been
plagued by physical weakness, an
inability to travel uphill, over rough ter-
rain or even on shag carpets. Most
robots have extremely limited lifting
capabilities, unable to lift more than a
pound or so. Ulttima will use electric
wheelchair motorized wheels for effi-

ciency, quietness and power. These
motors can carry more than 250 pounds
at walking speeds for eight hours or
more. Off-road wehicle winch motor
asseamblies provide power for the
robot’'s arms. Even though they draw
50 amps. or more at stall loads, robot
arms driven by these motors should be
able to lift 75 to 100 pounds and grasp
objects at floor level and raise them to
52 inches. Heavy-duty bearings, thick
aluminum plate and large-capacity.
gelled-electrolyte batteries allow for
strength and object handling capabili-
ties approaching that of a human.

Other features such as radio link to
my household Apple computer, track-
ing wires buried beneath my carpeting
and a gyro-navigating system will help
the robot in a structured home environ-
ment. A simple verbal command, such
as "Get me a glass of juice,” will send
Ultirna through the house. Actually, the
robot would only be following a simple,
programmed routine.

The onboard computers can be pro-
grammed through a radio link or
through the built-in floppy disk drive.
In this manner, Ultima can answer the
telephone or front door, monitor house-
hold conditions, or respond to eMergen-
cies without direct connection to out-
side devices. The onboard gas, smoke,
heat and object-detection sensors can
create an alarm condition that can call
the police or fire departrnent.

If you're interested in experimental
robots, write to Robotics Experimenters
Amateur League, Box 3227, Seal
Beach, Calif. 80740, or Robotics Society
of America, 200 California Ave,, Suite
215, Palo Alto, Calif. 94306. M

o s

Modular home [left) iIncludes a walking robot |center| that can perform household chores, even setting the dinner table [right).

i

Japan Loves Robot House

often hear about the emerging superiority of Japanese
technology. But Japanese engineers marveled last year
&s they judged a “robat™ home designed by students and fac-
ulty at the Illinois Institute of Technology. The modular home
was given the $40,000 grand prize in the Osaka Intemnational
Design Competition, The house can be assembled in scores of
configurations from clip-on modules. Interior or exterior walls
may be replaced on the rigid steel frame. The prospective buy-
&r can sit down at a computer terminal, enter data on his life-
style and economic condition and watch a highly sophisticated
program assemble the modules to his specifications.
But the part of the house most appealing to the technologi-
cally oriented Japanese was its control system. The [llinois

team viewed its house as a machine, and electronic controls
became a central theme of the design. The house has a decan-
tralized computer network, meaning that sach “station’ (kitch-
en, heating, cooling and the like) is controlled by a micropro-
Cessor. An overseer computer monitors operation of the micro-
processors. Finally, the IIT home includes a voice-activated
robot with infrared sensors and sophisticated arms and hands.
The robot can be programmed 10 set a table, answer the door,
or bring in the dog and put out the cat.

Prof. Charles Owens, who led the project. emphasizes that
the robot does not yet exist, and that the house can be con-
structed today without the robot and still be valuable 1o its
owner. But the age of robotics is much closer than just around
the corner. And the IIT robot cenainly helped sell the house of
the future to the Japanese —D.E.
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The Most-Asked Questions About

Motor Ol

Oil is one of those “black magic” products that none of
the experts can seem to agree on.

=

The subject of motor oil evokes more questions
from car and light truck owners than any oth-
er automotive subject. That's what 20 years of
mail sent to PM's Car Clinic has told us. Here are
samples of some received recently:

"My gas station guy advises changing oil
every 2,000 miles. The manufacturer says to do it

BY MORT SCHULTZ

every 7,500 miles. Whom should [ believe?"

"Will it do my old klunker good to feed it the
most expensive oil?"”

""Do oils that advertise themselves as gas-sav-
ing live up to their billing?"’

Here are the answers to these and other most-
asked questions.

a If oil doesn’t wear out, why do

# [ have tw change it at regular
intervals?

& True enough, oil doesn’t wear

# out—but the additives in oil
do. Furthermore, oil gathers and holds
contaminating agents. If you don't
change oil reqularly, these agents (acid,
asphalt and resin), which are by-prod-
ucts of combustion, gain dominance as
additves are depleted. In time, they
can ruin an engine.

High-quality motor oils have the fol-
lowing additives (chemical compounds)
put into them by oil companies:

B Oxidation and bearing-corrosion in-
hibitors. Engine heat causes oil oxida-
tion, which results in thickening of the
oil and erosion of some metals used in
bearings. Inhibitors slow down the rate
of ocddation and form a temporary
shield on bearing surfaces.

B Rust and cormosion inhibitors. Com-
bustion produces water and acid that
can cause rust and corrosion. These
additives keep water from metal by
holding it suspended in the oil, and
they also neutralize acid.

B Pour-point depressants. Oil thickens
as temperature falls and flows more
slowly, depriving engine parts of neces-
sary lubrication. This results when cold
ambient temperature causes the tiny
wax particles found in oil to crystallize
and form larger honeycomb structures.
Pour-point depressants, which are
found in oils designated W' for use in
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cold weather, prevent wax crystalliza-
tion.

B Detergent/dispersant additives. As
some combustion by-products mix with
oil, they can form sludge and varnish
that are harmful to the engine. These
additives keep by-products suspended
in such fine form that they can’t clump
together.

B Foam inhibitors. As oil circulates, air
causas tiny bubbles to form. These bub-
bles can reduce the oil's ability to lubri-
cate. Furthermore, since air bubbles
are compressible (liquid oil isn’t), hy-
draulic valve lifters filled with bubbly
oil can collapse and hasten valve-train
Wear,

There are more additives that give oil
capabilities other than those needed for
engine protection:

B Viscosity index (VI) improvers. Oil
gets thicker when it's cold and thinner
when it's hot. Multiviscosity oils con-
tain V1 improvers that keep them flow-
ing more or less consistently as the
ambient temperature changes from
cold to hot and vice versa.

B Friction modifiers. These recently
developed additives reduce friction in-
side an engine, thereby increasing fuel
economy. il with friction modifiers
often has the term “‘gas-saving” print-
ed on the container.

According to the SAE (Soclety of
Automotive Engineers): “‘Friction re-
duction for improved fuel economy is
now considered a wvital component of

engine lubricant technology.” Two
round trips from New Jersay to Flori-
da—one of them using a gas-saving
pil——convinced me of the value of fric-
tion modifiers: On the trip using ordi-
nary oil, my car averaged 27.5 mpg. On
the trip using oil containing friction
modifiers, it averaged 28.4 mpg.

- Should 1 mix an over-the-

8 counter additive with my mo-
tor oil?

and aftermarket additives provide no
benefit other than those the oil already
gives,” says Norm Hunstad of General
Motors Research Laboratories.

Oils having familiar brand names
and carrying the SF and ASTM desig-
nations possess a full range of addi-
tives; they are the most expensive.
However, you can purchase such oil
from discount stores and even food
markets for as much as 50 percent less
than at sarvice stations.

» How do I pick the right oil for
# my car? What does all that
alphabet soup on the labal mean?
A.E?ﬂr?cij container provides
E the following information:
B Service classification. In 1970, the
American Petroleum Institute (AFI),
American Society for Testing and
Materials (ASTM) and SAE combined
to set up the APl Engine Service Clas-
sification System. There are nine desig-
(Pleass turn to page 180)

7l



PM's MinivanTest:

Chrysler's the one to beat in our comparison with Mitsubishi, Toyota and VW.

BY MICHAEL LAMM, West Coast Editor

; ; - o, " Chrysler's new front-drive
. . . ip-le minivan comes in two versions: the
i 2 o Dodge Caravan (front] and Plymouth \Voyager [rear).

| [ - . , iy . " iy - | 1) -




Toyota's Van (left) features futuristic styling on a short wheelbase. Big VW Vanagon [right] has most room.

5 the full-sized American station wagon sinks slowly into oblivion, half a dozen
minivans and similar vehicles are making their move to take its place. You can
buy four different entries today—five if you count Dodge and Plymouth sepa-

rately. By this time next year, you'll probably find three more in dealer showrooms (see
| What's Up Next on the next page).

The four we drove are the Volkswagen Vanagon, Chrysler's new T-115 minivan, the
| Toyota Van and the Mitsubishi Vista. All look and behave quite differently, but they do
serve the same purposes. Each can carry seven adults, and they do it with much greater
economy, efficiency and, in some cases, more cargo capacity than the big station wagons
of yore. If you're in the market for one of these vehicles, here’'s what you ought to be
aware of, and look for:

The roomiest of this group is the VW Vanagon, [t's the minivan's godfather and really
seats the standard by which, I feel, we have to measure the rest. For sheer spaciousness,
none of the others even comes close.

True, the Vanagon uses a 30-year-old design, but it's been updated many times. And

e T T AT
=l
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Mitsublshi says lts Vista is really a car, but it practical, vanlike styling makes everyone call it a minivan,

PHOTO BY Wi HUBER 93



MINIVANS—SPECIFICATIONS

Base Displacemant Horsspower CargoCap. Payload Wheelbase Length/Width/ Curh  Fusl Cap. EPA Mileage
Vehicle Price (cc/en. in.) & rpm (euw. i) (Ibs.) {in.) Height {in.)  ‘Waight (Ibs.) (gal.) [eity/twy)
Chrysler $6678 2213/135 101@5200 1250 1,200~ 12.0 175.9/68.9/64.8 2911 15.0 24139
T-Van 1,700
Mitsubishl Vista $8,200 1997122 B8 5,000 63.9 1,200 103.3 174 6/64.6/59.8 2493 13.2 28/40
Toyota Van $6.908 1,998/122 90 @ 4,400 149.8 1,500 88.0 175.4/85.71T1.5 2,925 16.1 25/
Volkswagen $1.700 1.95M17 B2 @ 4.800 2010 2.000 96.9 1.9/ T2.6/77T.2 3,400 15.9 19427
Vanagon

Note: All data for base models. Maximum seating for all vehicles is seven passengers. Chrysler and Mitsubishi have front
engines with front-wheel drive; Toyota has mid-engine with rear-wheel drive; Violkswagen has rear engine with rwd.

MINIVANS—REPORT CARD

CHAYSLEAR MITSUBISHI TOYOTA VOLKSWAGEM

Acceleration B B B+ c
Handling B+ c B- B-
Braking A c D B
Ride A- A B B
Fuel economy B A B B
Seating A A A ]
Vision B A C A
Gauges/controls B c B c
Ventilation A+ A A+ C
Noise @ 55 mph A A c c
Cargo capacity A D B A+
Engine serviceability A A Cc A
Fit and finish A B B B
A = Excellent; B = Good; C - Average; D - Fair; F - Poor
WHAT'S UP NEXT?

lnadﬂﬁmtummammmmmtﬁm
in the minivan/microwagon field, thore
are at least three others that are being
readied for 1885 introduction (see A Real
Family Car: The Garageable Van, page 66,
Jumne “83).

General Motors has bean testing its 144
bax M-Van, which will have rear-drive, the
2.5-liter lron Duke Four for standard powe-
er, with Chevy's 2.8 VB and perhaps Olds-
mobile’s 4.3 V6 optional. The M-Van
waighs about 200 pounds less than
Chrysler's T-115 and will come in both

passenger and commercial versions. It
4wd. Look for easy-out seats and lots of
versatility.

Ford, meanwhile, plans a 1885% intro
for itz so-called Asrovan. Similar to the M-
WVan, Ford's entry will offer the four-cylin-
der and V& engines available in the Rang-
er and Bronco II. It's also rear-drive, but
could be 4wd, as well. Rumor has it that
Ford's Asrovan will use some body panals
from exsting Club Wagons and Econo-
lines, so it won't be completaly new,
From Japan comes word that

Ford's droop-snoot Aerovan mini will debut In "BS.

Mitsubishi might import the 4wd
Delica minivan. This short-wheel-
base vehicle shares mechanicals
with the Montero (see PM 4WD
Comparison Test, page 80, July
‘B3], but carries =ix to seven peo-
ple or a lot of cargo.

And Nissan could always bring
in the Prairie, & front-engined,
fwd aight-seater that barmows its
engine and driveline from the
Stanza/Pulsar —M.L

The Vanagon's two rear benches
unbolt with simple hand tools—an
operation that takes about 20 minutes.
With the rear seats out, cargo volume
measures a room-sized 201 cu. ft. The
next biggest in our group is Toyota's
Van at 1408 cu. ft. and then the
Chrysler T-115 van (marketed as the
Plymouth Voyager and Dodge Caravan)
with 125 cu. ft.

I should mention that the Vista, also
sold by Dodge and Plymouth dealers,
isn't really a van at all, nor does Mitsu-
bishi or Chrysler Corp. call it one.

Rather, the Vista takes on the config-
uration of an abbreviated station wag-
on. The part that's abbreviated is the
engine compartment, where the 2.0-

traditional American station wagons,
it's almost as spacious for seating, but
not nearly so roomy for cargo. That's
because, while the three true vans
make it possible to remove their rear
benches, the Vista doesn't. Its saats
stay anchored down, but the split seat-
backs fold forward individually or
together for load carrying, giving a
maximum 63.9 cu. ft. of volume. Or,
you can recline the seatbacks to form a

guite flat, but [ suppose it'll do whan all
the local motels are full.

The easiest seats to remove are those
in the Chrysler T-van and the Toyota
Van. You merely flip some levers, tug,
and the seats pull free. One strong per-
son can lift a bench out, but it's best to
share this job with a friend. The Toyo-
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ta’s second bench reclines to form a bed
in combination with the rear seat.

The Chrysler T-van's two rear
benches, unfortunately, don't recline,
but they do interchange. Thus, you can
remove the two-place second seat and
replace it with the folding three-place
rear bench, leaving a good-sized cargo
deck aft. The T-van also has a low load-
ing sill and offers a completely flat floor
right up to the front-seat pedestals.
None of the others do.

One space problem with Toyota's
Van is the fact that its engine stands
between and slightly behind the two
front buckets. The tall, upholstered
engine cover forms a “"T" with the
crosswise bulkhead, and together they
take up a fair amount of floor space.
Since the Van uses rear-wheel drive, its
flat floor stands fairly tall, so the lift-
over sill is high. It's not so easy to get
things in and out of this vehicle, (in-
cluding its seats) as with the T-van.

Chrysler's T-van

To me, the most fun to drive and the
most generally cooperative of these
four wehicles are, first, the Chrysler T-
van and, second, the Vista wagon.

The T-115 blends the tall seating
position of a van with the riding com-
fort and silence of a big station wagon.
It handles well, maneuvers like a dream
and never feels oversized. Its ride on
paved roads iz superb, though on rough
surfaces it tends to-get a little quirky; it
could use bettar shock control

T-vans come with two different
engine/transmission combinations: Mo-
Par's own 2.2-liter with five-spead
manual transmission or three-spaad
automatic, and the Mitsubishi 2.6 with
automatic only. Although I usually pre-
fer manual transmissions. in this wvehi-
cle I'll take the automatic. The 2.2 lacks
low-rpm torgue, and you move away
from stops by slipping the clutch. In
aither form, though, the T-van acceler-
ates briskly enough. It'll do 0 to 60 mph
in 15 seconds with the 2.2-liter and
manual five-speed, or about 14 seconds
with the 2.6 and automatic.

There's a touch of torque steer dur-
ing hard low-gear acceleration, and the
With the five-speed, you also have to be
ready to downshift from FIFTH (or even
FOURTH) in hilly country, but THIRD
winds out to an unbuzzy 65 mph. If
you're willing to shift and keep up tha
revs, you'll be perfectly happy behind
the T-115's more economical manual
transaxle.

Mitsubishi Vista

The Vista feels even more like a con-
ventional station wagon. 1 found the
ride very comfortable owver all sur-

faces—controlled and nicely modu-
{Please turn 1o page 155)
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Mot surprisi k interior of Chrysler's van-on-a-car-chassis looks like a
uumgum,% a column-mounted shifter for the automatic transmission.
the standard K-car engines [2.2- or 2.6-liter Fours| = good.

Mitsubishi Vista

The Vista's Interior [left] s typlcal of Japanese automobiles, with lots of little trays and
cabinets for storage. There are two glove compartments plus a drawer under one seat.
Transverse two-liter engine Is based on Mitsubishi’s CordiaTredla sedans.

Toyota Van is a corversion of the Town Ace commerncial vehide.
the same clean look as the exterior. Engine s under a housing
which takes up floor space and makes access less than Ideal.




More
Portable |

Everyone loves movies, but VCRs
are replacing film—not only in
versatility, but in portability.

BY ART ZUCKERMAN
Photographs by Bill Ashe

n case you've been wondering what became of
all those people who used to immortalize their
family doings on film in home movies, you can

now find them up to their old tricks in a new way—
home video.

Leading the pack is the new Betamovie, devel-
oped by Sony. It's a combination videocassette
recorder and camera that weighs under 6%
pounds, ready to go with battery and cassette. (All
other VCRs require that you purchase an add-on
camera.)

Like the Super-8 film camera it replaces, Beca-
movie is only for filming. It can’t play back what it's
recorded—all others here do have playback. With
Betamowvie, the playback job goes to a conventional
VCR. Betamovie is also like a Super-8 camera in
that it uses a through-the-lens. optical viewfinder,
not an electronic viewfinder.

But instead of a three-minute, 8-mm film car-
tridge, it uses a full-size Beta cassette that can take
three hours and 20 minutes of recording. It's

(Please tum to page 188}

mwaw:.mmmm;i;mmm

-M HR-C3U uwses the new 20-minute VHS Compact
tapes 50 that you can easily carry the unit around.

RCA VIP 900 locks like a comventional home VCR, but
you can lift out the recorder section to shoot your tape.

. VC-3500 s a3 VHS-format machine that has a
and accepis an optional rechargeable battery.

- Magnavox VRBABOBX has a stay-at-home tuner and
a portable VCR unit. It also offers One Touch Recording.

Masgnavox VRBATIBK i3 a combination unit with
many of the VR8480 features, but at a lower price.

-lmwhmumlwlnmm
table that weighs In at 5.7 pounds with the battery.
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Magnavox
VR8471BK combo
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Yuu don’t need a computer if you want to wire your
home so it practically thinks for itself. The latest
home-control hardware does more than ever before.
We'll explain some of these stand-alone units, then
take a look at a couple of systems that do use your
computer as part of their brain centers.

Inspired by the demand for security—an estimated
£1.4 billion was spent nationally in 1983—firms such
as Anova Electronics of San Mateo, Calif., have devel-

The Tomorrowhouse system

il

Maost sophisticated of the home-control systems |3 Tomormow-
house from Compu-Home. This one does use a ;an

lie. Parts inside include board A, the Em?’wwmw
device; boards B and C, which send the computer's commands to
home appllances; and board D, the Thunderdock.

%8
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B3R's system X-10 features an optional timerprogramming unit Hntm-bmlnphnwlnmbepmgrm?w dealer’s computer,
{left) for controlling home appliances. Modules [right | plug into the but then It operatés on It own to the house. The system
house wiring. The appllances plug into the modules. 1200 from CSi [on top] needs a dedicated personal computer.

SHFERE

The Anova Electronics Master System Is a modular unit
with many features. it comes with a phone, appliance

control and security control with clock. it's probably i
the easlest “off-the-shell” way to have a Smart House. m
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oped stand-alone home-control systems. Its Master
System combines a telephone center and appliance
control with its home-security setup.

With the three-piece Master System, you can install
a wireless home-security system that monitors intru-
sions. If it senses one, it sounds an alarm, turms on the
lights and phones a prerecorded message for help to
anyone you choose. During personal emergencies, or
whenever the smoke detector is activated, the Master
System also automatically dials an emergency num-
bar.

In addition, this systemn integrates a Telephone
Center—which includes a pushbutton phone, two-
way speakerphone, 16-number auto dialer and
answering machine—with a remote beeper that
allows you access to this system from any location.
And the Master System provides complete appliance
control by giving you instant or remote access for up
to 16 lights and appliances.

It's not an inexpensive system, at over $300, but
it's a good example of all the things you can do with-
out a home computer.

Ewven simpler
The best-known home control unit is the BSR Sys-
tern X-10 from BSR of Blauvelt, N.Y. Although this
system has been modified to work optionally with
home computers, it began as a stand-alone unit.
The basic System X-10 consists of a master control-
ler/timer and control modules. Using a.c. house cur-

Detalled floor plan on screen of the Tomorrowhowe computer
system can easlly be customized to your own home. Plan shows
controlled appilances and a graph of interior temperature,

Press-on pictures of appllances and lights allow
keyboard of a B5R X-10 timer/programmer
need It. Labels may be changed as needs change.

to set up the
exactly as you

00

rent, the X-10 communicates with each module and
tells it when to turn on or off. The module then con-
trols the appliance or light plugged into it.

Each control module responds only to a signal with
its code number, This is because the house wiring
acts as the antenna for this sytem. Each module is a
two-way radio transmitter, and if there were no
encoding feature, it would be possible for your system
to respond to the signals sent by another BSH system
in your neighborhood.

Another stand-alone system is the Gulf + Western
Sensaphone. Not only will it allow you to monitor your
home (Here's Your Ultimate Telephone Center, page
100, Jan. "84), but it will also help handle emergen-
cies while you're away from home. Using sensors, the
Sensaphone monitors for burglars, fire or other trou-
ble. If it senses something is wrong, it will automati-
cally dial the proper authorities and inform them of
the problem with a voice-synthesized message. It will
also phone you, wherever you are, and inform you of
the trouble.

Computer sophistication

Although stand-alone systems are powerful, they
aren’t as versatile as home computers. But you don't
have to make a sudden leap into home computers
because there is a way station in our journey—the
$999 Homebrain from Hypertek of Whitehouse, N_J.
The brain in the Homebrain is a tiny microcomputer
chip. Once it is told what to do (by a personal com-
puter program), it carries out the instructions inde-
pendently.

Homebrain controls up to 256 optional wireless
home control modules by sending signals down your
home’s a.c. wiring. It not only talks to these devices
and gives them orders, but it also listens. For
instance, it can monitor thermostats, motion detectors
and smoke detectors. If it senses something amiss,
relays are activated which can sound sirens or turn on
emergency lighting. The same relays can activate
telephone dialing equipment to relay the alarm to the
authorities.

Homebrain is an excellent example of the marriage
of stand-alone and home computer technology. The
instructions you give it must be fed in from a personal
computer. But once those instructions are encoded
into the Homebrain, it needs no further contact with
that computer. Instead, it relies on its own “'brain." If,
for some reason, you want to change the instructions,
you must link it to the home computer again and give
it the new information. If you don't have access to a
home computer, the dealer will probably be able to
provide this service.

Although our Smart House is versatile, all the
devices so far can't match the flexibility of a home
control system run directly from a personal computer.
Such a system is the Tomorrowhouse, a software and
hardware package fromm Compu-Home Systems Inc.
of Everett, Wash.

It consists of an Apple 11 or [le microcomputer, spe-
cial computer program and a variety of plug-in
boards, such as an Echo Il voice synthesizer board
from Street Electronics of Carpinteria, Calif.; a Thun-
derclock from Thunderware of Oakland, Calif.; and a

{Please tum to page 192)
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Except for the "Ouattro” badge on the trunk lid. Audi's 4x4 loocks identical to Its fwd companion model. Note low stance.

DRIVING THE AUDI 4000S QUATTRO

Audi’s ‘baby’ sedan gets
full-time 4wd from its
fast, big brother.

BY WADE HOYT
Auto Editor

Tha 4000 is the smallest sedan that
Audi sells in America, and for 1984
it becomes one of the most advanced.
That's due to the addition of the full-
tima, all-wheel-drive system originally
developed for the fast and expensive
Audi Quattro Turbo sports coupe (see
Germany’s 4 %4 Cruise Missile, page
147, June "‘82).

Unlike the turbocharged 160-hp en-
gine in the Quattro coupe. the 40005
uses a normally-aspirated, five-cylinder
engine that produces 115 hp. This 2.2-
liter engine has a new, less complicated
Bosch KE fuel-injection system that
helps it produce 15 percent more pow-
er than last s version. That gives
the 40005 a top speed of 115 mph and
0-to-60 times of 9.5 seconds.

Compact four-wheel drive

The most fascinating feature of the
Quattro, of course, is Audi's compact
4wd system, which has neither transfar
case nor external front driveshaft (see
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the drawing on a following page).

A differential at the rear of the trans-
axle splits torque between the front and
rear wheels. The shaft between this
center differential and the forward one
runs through a hollow gearbox pinion
shaft, taking up no more space than a
normal front-drive Audi transaxle.
Torque is carried to the rear wheels via
an exposed driveshaft. The rear sus-

kammm
but most service ltems

reach. Five see-through reser-
mu%mmmmm

pension is independent, with the alumi-
num rear differential case attached to
the frama.

Because there is no external fromt
driveshaft, the suspension doesn’t have
to be jacked up and the 40005 Quattro
has the same 5-in. ground clearance as
its fwd counterpart.

Full-time 4wd, of course, has the

expected advantage of improved trac-
tion on slippery roads. But Audi points
out additional advantages of increased
drive train and tire life because four
wheels share the driving torque, in-
stead of the two wheels on a 2wd car.
Audi also claims no fuel economy pen-
alty, since the Quattro systemn has only
3 percent more friction than the 2wd
car, and this is cancelled out because
driven wheels have less rolling resis-
tance than free-rolling ones. Nonethe-
less, the Quattro’'s EPA fuel economy
rating of 21/28 mpg is only fair for a car
of this size.

Locking the diffs

Another unique feature of the Quat-
tro drive train is that the center and
rear differentials can be locked by pull-
ing & switch on the console (you cannot
lock the front differential because that
would interfere with steering). This
gives greater traction in deep snow, but
is not recommended for normal driving
because it increases tire scrub.

There are other disadvantages to
locking up the differentials: When the
center diff is locked, it forces the front
and rear wheels to rotate at the same
spead, cancelling out the effect of the
front-to-rear brake proportioning valve.
It also makes the car behave like a con-
ventional 4wd wehicle, increasing its

{Flease turn to page 168)
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¢ Handy Home

Accessories

[I Clothes Hamper

rganize your laundry day by using

this easy-to-build clothes ham-

per. The ¥-in. pine cabinet is dimen-

sioned to accept two standard 12 X 24-

in. fixed louver doors. A perforated

hardboard back provides additional
ventilation.

Begin by ripping the cabinet bottom
and two sides from a piece of 1 <12 No.
2 pine.

The lid is a full-width 1x12 (actual
dimension: 11% in. wide). Then rip
four 1%-in.-wide pine strips to make
the two upper support rails.

Assemble the L-shaped rails with
glue and 1%in. finishing nails. Note
that the back rail has a ¥e-in. setback
for accepting the hardboard back. Also,
you must rabbet the back edges of the
cabinet sides and bottorn to accept the
back.

Bore Vie-in.-dia. pilot holes at the 10
screw locations in the cabinet sides.
{The two wood buttons at the top center
of each side are decorative only; they
don't conceal screwheads.) Now, coun-
terbore Y&-in.-deep * Y-in- dia. holes
at all 12 wood button locations.

Next, glue and clamp the cabinet
together. Continue boring the Ye-in.-
dia. pilot holes into the cabinet cross
members. Then, carefully bore Ys-in.-
dia. screw shank holes through the cab-
inet sides, but not into the cross mem-
bers. Now, assemble the cabinet using
1%-in. No. B fh screws. Check the cab-
inat for square before securing the back
with ¥-in., No. 6 th screws.

Sand the outer surfaces and sase the
cabinet's sharp edges with 120-grit
abrasive paper. Glue the wood buttons
in place.

Next, install the nonmortise door
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hinges. First, screw the smaller hinge
leaf to the door. Then hold the door in
position and screw the larger leaf to the
cabinat. Finally, install four ready-
turned fumiture legs, available at hard-
ware stores, as showr.

Now, attach the door knobs, magnet-
ic catches and lid stay. Adjust the hard-
ware for smooth operation, but remove
it before finishing.

Apply three coats of polyurethane

R |
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-
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~
»

11 '.
R

This functional pine clothes hamper s com-
pact enough for use In a bathroom, halhway
or room. The cabinet accepts stan-
dard 12x louver doors.

varnish to all surfaces, both inside and
out. Be certain to sand between coats
with 220-grit abrasive paper.—Rosario
Capotosto (original hamper design by
Thomas J. Kolba)
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There's no need for you to fasten this bookshelf to the wall. Simply assembile the units and
lean the 4x4 uprights agalnst the wall. All of the shelf hardware faces toward the rear.

GRAVITY BOOKSHELVES b e
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Ez Gravity Shelves

contemporary, fully adjustable

bookshelf incorporates many fea-

tures that aren't found in most book-
shelf designs.

For example, the unit leans against
the wall and isn't fastened to it. And,
unlike most shelving, the more weight
placed on the shelves, the more stable
they are. The shelves are comprised of
3-ft. units which can be added as
neaded. Each unit should contain three
to five shelves. Also, note that the shelf
brackets and standards face the rear,
out of view.

Making the supports

Make the upright shelf supports from
straight, kiln-dried 4 x4s. If the lumber
is twisted or bowed, even slightly, it
will be difficult to assemble the units,
After cutting the uprights to length, cut
two grooves in each upright, as shown,
to accept the metal shelf standards. Use
a router or table saw and dado blade to
cut the grooves.

Next, line up the uprights on the floor
with their bottom edges flush. Be cer-
tain that the standards all measure the
same dimension from the bottom of the
upright before screwing the standard in
place. Now, install a shelf bracket in
each standard and place a straightedge
across them. Check to see that the
notches in the standards are properly
aligned.

Complete the uprights by gluing and
nailing on the horizontal top section.
Drive 2-in. finishing nails in from the
top and toenail in both sides. Glue on a
heavyweight felt pad to the upright end
which leans on the wall.

Shelf construction !

Make the 1%-in.-thick shelves from
particleboard or glued-up %-in. A-C
plywood.

To assemble a unit, hold two
uprights—be sure to have a helper—
with one shelf between them. Move the
uprights the proper distance apart so
that the shelf fits properly. Check the
uprights for plumb using a level. Once
you're satisfied with the fit, put books
on the shelf to stabilize the unit. Con-
tinue adding shelves and books until
the unit is secure.

Add other units, one upright at a
time, to complete the shelving sys-
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B Salt And Pepper

Shakers

ake these simple, yet attractive,

salt and pepper shakers on a

drill press. Each shaker is made by glu-

ing together four ¥4-in.-thick hardwood
discs.

Of the eight discs that are needed,
four should be cut from a light-colored
wmdsuchasmaplanrash.md four
from a dark wood, like walnut.

Start by cutting six discs—three
light, three dark—using a 2-in.-dia.
hole saw. These discs form parts B (4
required) and C (2 required). Note that
a 2-in. hole saw actually produces a
17%-in.-dia. disc.

Parts A (2 required), which form the
top of the shakers, must be cut differ-
ently to prevent the hole saw pilot bit
from cutting through the top. First
adjust the pilot bit so that it protrudes
beyond the hole saw by about Y in.
Then bore just deep enough so that the
hole saw cuts into the wood about Y-in.
deep. Now adjust the pilot bit so that
it's ¥ in. inside the hole saw. Finish
boring through the piece. Cut one light-
colored top for the salt shaker and one
dark top for the pepper.

Making the discs

Next, use a 1-in.-dia. hole saw to cut
out the centers of the four middle discs
{parts B).

Bore a %rin-deep X 1%-in.-dia.
recess in the shaker bottoms (parts C),
using a spade or power bit. The recess
provides room for removing the cork
stopper. Then center-bore a “4-in.-dia.
through hole as shown.

Glue and clamp together alternate
color discs to form each shaker. Car-
penter's glue can be used if you don't
fully immerse the finished shakers in
water. Otherwise, you should use res-
orcinol resin.

After the glue has dried, sand the
shakers smooth using first 80-grit abra-
sive paper, then 100-grit, and finally
120-grit. Next, draw a '%in.-dia. circle
on top of each shaker and pencil on an 5
and a P.

Use a Yie-in.~dia. drill to bore a series
of holes along the letter outlines. Com-
plete the shakers with two coats of
clear satin finish applied from a spray
can.—Sam Allen
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You don't need
and

drill press
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serving tray ([right] In either the

stand folds flat so that it will store ¢ In a closet. In addition,
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U iuggage

Stand

f your guest room doesn't have a con-

venient place for opening luggage,
build this space-saving stand which can
also double as a serving tray at a
crowded dining table. When it's not in
use, simply fold it flat for storage.

Hardwood construction

The stand shown is made of cherry,
but any other hardwood may also be
used. Cut nominal 1-in. stock for the
legs and top rails (actual dimensions:
3%e in. thick). Then, sand all pieces
smooth, using 120-grit abrasive papar.
Bore a %-in.-dia. hole through the side
of each leg, as shown, to hold the spin-
dle. Now rout the edges of each leg
with a '4-in. bead-and-guarter-round
bit.

Turn the spindle on a lathe, Cut the
tailstock end first until it fits snug in the
leg holes. Then turn the headstock end
to match. If you don’t own a lathe, buy a
ready-tumed spindle or use a simple
hardwood dowel. Before assembly,
stain all parts, if desired. Then apply

two coats of satin polyurethane wvar-
nish.

Antaching the legs

Neott, fit the inside pair of legs onto
the spindle. Then screw the top rail to
the legs, as shown. Apply glue to the
hole in the outer legs only and fit them
onto the spindle. Check to be certain
that glue doesn’t squeeze out onto the
inside legs.

Now, screw the rails to the legs. Loop
& cord around the rails to prevent the
stand from collapsing, and place it ona
flat surface until the glue dries. Be cer-
tain that all four legs rest evenly on the
floor. Then, bore a Yie-in.-dia. hole in
sach outer leg as shown. Tap a 1%%-in.
finishing nail into the leg and through
the spindle. The nails strengthen the
glue joint and lock the spindle to the
leg.

Next, cut three strips of lawn furni-
ture webbing (available at hardware
stores), or seam strips of heavy canvas
to fit around the top rails. Be certain to
cut the strips to the same length before
nailing them to the rail underside with
three or four %-in. upholstery tacks.

—Ralph Wilkes
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To Draw
r Plans

Whether you're enlarging a PM plan or designing a project,
these time-saving aids will help you do a better job.

BY RALPH S. WILKES

drawing a permanent full-size grid on
poster board. Then lay a sheet of trac-
ing paper over the grid to enlarge a
plan. Your work will be uncluttered by
squares, and you can use the grid indef-

of wood, 24 ® 2% * 54-in. main sup-
port of pine, two %-in. No. 8 wood
screws to secure the yardsticks to the
support, two small scraps of sheet steel
or sheet aluminum, and six thumb-
tacks. The last two materials fasten the
device to a drawing board.

To use the device, secure it and
drawing paper to the board. Use a T-
square to draw horizontal lines, and a

347 NO. 8 RH WOOD SCREWS (2 REQD)

12 REQC) YARDATICK

OR QOTHER
STRAIGHT
EDGE, 314
Xl x 36"
2 RECHD |

4--3' .

THUMBTACK

: # T (3RECOD)
. y o
A o

SHEET STEEL
R ALLIMIMLIM

A pum“  Guic: T eguare. cight-angle
m! sharp pencll can help you

right-angle triangle to draw vertical
lines. Use the yardsticks as guides in
drawing the lines that go back to the
predetermined wvanishing points—the
far ends of the yardsticks.

To store the device, slip a rubber
band around the yardsticks to haold
them to the main support. Store it in a
closet, or hang it on a nail from a haole
bored in one end of the support.
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initely. Two grids, one of Ye-in. squares
and one of 1-in. squares, will serve
most needs.

8% ¥ 14-in. paper and make extras on
a duplicating machine, if you prefer to
draw directly on the grid. However, you

You can also draw an original gridon = should note that the duplicated grid

An lsometric chart has guldelines drawn to scale of the three visible sides of an
Slipped under a sheet of tracing paper, the chart helps you make freehand dr.

may be somewhat larger than the orig-
inal. It may be necessary for you to
change the sizes of other project pans
shightly.

BRI R e
Flat-Link Chain
For Large Arcs

3-ft. length of a nickel-plated, flat-

link chain is a handy aid in deaw-
ing arcs that are beyond the range of a
compass. Anchor one end of the chain
with an upholstery tack.

This type of chain, available at most
hardware stores, has links spaced
about every Y2 in. through which you
can position a marking pencil. Howev-
er, you can mark an exact length, too.
For example, you can make two arcs
spaced exactly 1% in. apart. Simply
attach a paper clip to the stationary end
of the chain and bend the clip until the
pencil is at the exact distance needed.

If the arc planned is greater than the
length of the drawing board, make an
Position the extension below and
against the drawing board. Securs the
stationary chain end with an upholstery
tack to the extansion.

Isometric Chart
For Sketching

n isometric drawing of an object
depicts its three visible surfaces
equally inclined. This means that all
three surfaces have the same promi-
nence. Many people who are beginning
to draw find that an isometric drawing,
which uses the same scale for all three
dimensions, is easgier to make than a
jection chart has the scale and angle
Just slip the chart under tracing paper.
To use a chart, first determine the
viewpoint and scale of the object you
wish to draw. For example, I selected
the left, front view of this counter. I
made each square equal to 4 in. Begin
by drewing the comer of the selected
view at the point where the three visi-
ble sides meet (arrow). Count squares
for height and depth. Rough in the out-
line, then draw in the details.
Isometric projection charts (and per-
spective charts) are available at art sup-
ply stores. An 11 % 14-in. isometric
chart comes in a package (No. C426, $5
postpaid) from Arthur Brown and
Brother Inc., 2 West 46th St., New
York, N.Y. 10036. M
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Using cabinet scrapers
It's a good bet that many home work-
shoppers are unfamiliar with cabinet
scrapers. If you happen to be one of
them, you've been missing out on a
good thing. These tools excel at
smoothing wood and, when properly
sharpened, can yield a ready-to-finish
surface without the need for tedipus—
and expensive—sanding.

Used with moderate to heavy pres-
sure, these blades can remove saw
marks, tool burns and milling defects
such as planer ripples in any kind of
wood stock. They can eliminate ridge
marks left by a smoothing plane and
can also flatten wavy grained stock that
doesn’'t respond well to planing.

The scraper is nothing more than a
flat piece of tough but malleable steel
that is about Y=z in. thick. The stesl
lends itself to burnishing, or “tuming
over,” the edge which forms a slightly
hooked flare of steel. When the blade is
held at an angle of about 70° to the
workpiece and pushed or pulled over
the surface. this hook cuts the stock,
producing very fine shavings. Despite
its name, the only time the tool actually
scrapes is when the edge is dull and
produces dusty particles, not shavings.

Although using the scraper is easy.
sharpening it is a bit tricky. When an
edge just begins to dull it can be
revived with a few bumishing strokes.
This will work several times before fil-
ing and honing must be repeated. To
burnish properly, just make four or five
progressive passes over each edge
until you obtain a flare of about 10° rel-
ative to the blade edge.

To sharpen the gooseneck scraper
and the blades with concave and con-
vex ends. use the same method. but
different tools: a round file, slip stone
and round blade burmisher.

For normal wse, the handheld
blades—which cost about $5 each—
will work well But for heavy-duty
work, the frame-mounted type that
looks much like a spokeshave is a better
idea. These cost between $12 and $18
apiece. Unfortunately, most hardware
stores don't stock these tools. Howev-
er, they are listed in most woodworker
supply catalogs, The ones shown here
are sold by Garrett Wade Co., 302 Fifth
Ave., New York, N.Y. 10001. ™
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Cabinet scraper blades |abowve) come In three basic shapes: rectangular, stralght

cave and corvex ends, and

Your choice

on the shape of the workplece.

For heavy-duty |obs, there's also a tool holder (top) that accommodates a rectangular
blade. Sharpening bumnishers |left] come with either round or triangular blades.

Remove file marks on edge by honing blade
on olistone, blade v to
stone at all times. Avoid rocking motion.

Use straight blade with concave and con-

vex ends, or gooseneck scraper, to smooth
curved surfaces like those on cabriole leg.
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You Can Make

These three easy-to-make tools—collapsible
workbench, folding camp saw and compact
field pruning saw—are rugged and ready to go.

TEXT AND PHOTOS BY ROBERT F. BESSMER

Collapsible
workbench

workbench design was inspired

by the need for a sturdy, compact
work surface portable enough to use
around the house and yard for building
and maintenance chores. It functions as
a worktable and substitutes for a pair of
sawhorses. [ts operable top sections
work as a clamp or vise for both
straight and tapered workpieces. The
bench dogs and extension arms make it

POPULAR MECHANICS + APRIL 1984

a handy as%embly bench for clamping
oversized workpieces. Overlaid with a
sheet of plywood, the workbench be-
comes a sturdy base for a much larger
worktable. Its splayed-leg design en-
ables it to be used as a step stool.

The portable workbench folds up into
a narrow package that's easy to carry,
or to store in a limited space.

Make up the benchtops (parts E in
materials list) by edge-gluing 2x4s.
Add hardwood trim (E1 and E2) to the
edges of the benchtops as shown. The
hardwood trim provides a durable

clamping surface and protects the end
grain of the tops. Next, fasten the front
and rear screw guide mounts (F,G) to
the underside of the top sections with
glue and countersunk screws. Lay out
and bore 1-in.-dia. holes through the
top sections for the bench dogs.

Cut the legs (AB) from 2% 4 stock
and miter the ends 80°. Glue hardwood
pads (D) to the leg bottoms 1o protect
the end grain from splitting. Notch the
outside edges of the legs to let in the
stretchers (C). Glue 5-in. extensions
(A1) to the upper inside edges of the
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1147-DIA. x 3
MACHINE BOLT
AND NUT (2 REQD.|

1" ND. 10 PANHEAD
SCREW TOHOLD
{2 REQD,)

BORE FOR
' NO. 10
ANHEAD

D 2° NO. 10 FH
SCREVV (8 REQD.)

LEG DETAIL
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WOOD SCREW (5-REQD.)
1-114" O.C. 0 :
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(K), long end guides (L), upper end
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front legs (A). When the glue joints MATERIALS LIST—WORKBENCH L 2 1% % 1% % 16'4" angle kron (long
have cured, shape the leg extensions r;-r n;- ﬁ:“;w ipe {use) - P :-nm--d|;-=-i-1n-:>_lrL
2 3 = = hemlock 1% = 1% = 7% angle iron (upper
(A1) and bore the pwmihqlas. (51:1: PIVOL .Y 2 1% x 3% x 5" hemiock (leg sxiension) gl guldisl
plates (AA, BB) from “ein.-thick steel B 2 ;.{;kn3’&z 28" hemilock (leg) N 2 %adia. ¥ 47 steal rod (leck pin)
strapping. It's a good idea to bore the € 2 4 x 24 x 24" pine (stretcher) 0 RoE dwn
. e 1% % 3% oalk | ) P 2 % dia.
holes a little off center so that-screw E 2 l'k‘x?!z'r'h-nml{:';um a2 hx!«b:?lrl;'wmnagbm}
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er as thay're run in from opposite sides gz 4 15 < 1% = 7° ouk (mim) § 1 1'% X 1% x 24%" seal (vise screw
of the legs. The pivot plates are F 1 1% ® 1% % 24'%" hemlock (from Iﬂ;mdﬂ]
. screw gubde mount) T L] ® 3 x 18% maple (extender srm)
dmmadmrﬂ:fmthng]uajnints_nf G 1 1% = 1% = 20%" hamlock [rear u a 1"1;'“. ¥ 294" hardwood dowel
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Next, cut the various lengthsof angle ;2 1413 x 18" thesded rod. six mutsand BB 4 ' x % % 3 steel (pivox plate)
iron you'll need for the screw guides six 1%4" cotter pins CC 2 Widia ¥ 2° machine screw with Tee
K 2 1% = 1% X 1'% angle iron (screw it
o) e -

guides (M) and vise screw guide (5).
Bore “e-in.-dia. holes and tap threads in
the screw guides (K) to accept the
threaded rod. Make the crank assem-
blies as shown, using hardwood knobs
(H), steel straps (I) and threaded rods
{J). Form leg braces (Q) from steel
strapping and make up locking knobs
{R) by epoxying lagscrews with wash-
ers into plastic bottle caps. Bore holes
at the ends of two 4-in. lengths of 4
in.-dia. round steel stock and bend the
pieces to right angles in a vise to form
locking pins (N). Attach the pins to
lengths of chain with key rings.

1o

gukdal

1" No. B M screw

Glue and screw the stretchers into
each pair of legs. Place the benchtop
sections (E) face down on the floor.
Mount the vise screw gulde (S} to the
underside of the front table section and
insert crank assemblies through the
holes in the face. Thread screw guides
(K) onto rods and align rear table sec-
tion with front. Position screw guides
on the guide mounting strips (F.G).

MNow, remove the rear screw guides
from the rod and fasten them to the
mounting strip on the rear benchtop

section, leaving the screws loose so the
screw guides (K) pivot freely. Rethread
the guides onto the crank assembly,
making sure the two table sections
close completely. Mount the upper end
guides (M) to the ends of the rear
benchtop section and fasten the long
end guides (L) to the legs. Slip the legs
onto the assembled top so that the
guides engage, then screw tha long end
guides to the front benchtop section.
Finally, mount the leqg braces, locking
knobs and locking pin assembly.
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FOLDING CAMP SAW
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Folding
camp saw

bow saw is an extremnaly useful

tool to have at a campsite for cut-

ting up firewood, or clearing and build-

ing temporary shelters and camp furni-

ture. Most bow saws, however, are 100

large to stow conveniently and too

unwieldy for backpacking. This folding

camp saw works like a bow saw and

folds up into a slim 1 X 3% % 25-n.,
3-pound package.

Because the tool must be able to
stand up to the elements, material
saelection is very important. For wooden
parts, locust is the best choice, followed
by white ash, Eastern red cedar and
black cherry. Maple or birch treated
with oil or polyurethane vamish will
also do. Brass hardware is recommend-
ed for use throughout the saw to com-
bat the weather.

Before starting construction, pur-
chase a bow saw blade at a hardware
store or tool supplier. Dimensions for
the saw frame are based on the blade
size. For the saw shown, use a Vs X
24-in. bow saw blade. The saw frame
dimensions can be altered to accept a
different size blade as long as the frame
proportions remain approximately the
same as those shown in the drawing.

Construction

Cut the wood members (A through
E) to size. Use a table saw tocut a Y& X
“-in.-deep slot down the center of the
long arm (A). Then, notch the arm as
shown in Detail 1. The screw brace ten-
sion bar (D,E) is placed in this notch
during sawing to prevent the saw
frame from collapsing. Shape the upper
end of the arm to a %&-in. radius and
bore holes for the pivot bolt (J) and
blade retainer bolt (I) at each end.

Next, bore one hole through the low-
er end of the handle (B) for the blade
retainer bolt (J) and another higher up,
for bolt 1 that holds the screw brace to
the handle. Now, cut a ¥ * 34in.-deep
»* 1%-in. slot into the handle for the
screw brace threaded rod (F) to fold
into. Slot the handle bottom end to re-
caive the back end of the blade, and

MATERIALS LIST—FOLDING SAW
. Sike s {uma)
4 x 1% % 25 ash (arm)
3% % 1% ® 16" ash (handla)
Ay x A K lﬁ'ilhm.l'um
Iy ® 2 X 2% birch (tension bar hlock)
A4 -dia. ® 17 hardwood dowal
15-16 ¥ 7" threaded rod (screw brace)
24" bow saw blada
Lg% 1 % 2% brass (pivet plate)
e -dia. ® 1" machine bolt, nut and

SRR,

lock washar

L4"dia * 1° machine bokt, mat and lock
washer

1% No. 10 fh screw

Cat

Erm - —:I:n'umr.:lnw:-s
-
3
F
=
3

%
i
i
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then cut a ¥-in.-deep handgrip into the
handle as shown. Round the handle
adges for a comfortable grip. Using
waterproof resorcinol resin, glue and
screw the handle support (C) to the
handle. Insert a dowel (M) through the
blade slot as shown to provide some
solid wood for the screw to turn into,

MNext, assemble the screw brace.
Flatten the end of the threaded rod (F)

Compact field saw

art of the beauty of this compact

field saw is that it folds up like a
jackknife. Also, it can be made from
shop scraps and tag sale finds. Your
only investment: a little know-how.

Salvage a blade from a crosscut
handsaw. Using tin snips, cut the heel
of the blade to the curved shape shown
in the drawing, but for the moment.
don't cut the notch. Before attempting
to bore a pivot hole in the blade, it's
best to anneal the steal. Heat the spot
with a propane torch until a dime-sized,
red-hot spot develops. Let it cool, then
bore the %e-in.-dia. pivot hole.

Select 1-in-thick, tight-grained ocak
for the handle. Before cutting the han-
dle to its finished size, cut the Y x 2%
in.-deep slot in the edge. Then, rip the
oak to the handle's 2%-in. width.

Mext, cut the handle contours with a
band saw or sabre saw. Bore the hole
for the pivot and cut the slot for the slid-
ing bolt. Now, bore the %ie-in.-dia.
inner pocket for the spring. Extend the
centerline of the boh slot to the butt of
the handle and center your bit on that
line. Load the spring into the pocket,
and make a trial assembly of the sliding
bolt in the slot. Make certain the spring

and bore a ¥ie-in.-dia. pivot hole. Then,
bore and tap threads into the tension
bar to receive the threaded rod. Now,
cut pivot plates (H) from brass sheet
stock. Attach the pivot plates to the saw
handle and arm, and bolt the blade in
place.

To collapse the saw, simply turn back
the tension bar and swing it into the
handgrip. Then, remove the wingnut at

the heel of the saw blade and place the
blade into the slot cut in the arm. Fold
the frame closed and secure it with a
rubber strap used for holding snow skis
together. Once the saw is folded and
sacured, you can transport it safely
without fear of being cut.

During use, be certain to keep the
tension bar socked snugly into the
notch in arm A.

pushes the bolt all the way forward.
Next, remove the sliding bolt assem-
bly and attach the blade with the brass
bolster pivot bolt. With the top of the
blade parallel to the top of the handle,
mark the heel of the blade where it
shows threugh the slot. Disassemble
the blade and handle, and cut the
notch. Round the handle corners so that
the grip is comfortable, and finish it
with pelyurethane varnish before final
assembly.

COMPACT FIELD SAW

HANDLE
1 x 234 % 14-112"
OAK

S
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105 g g L \Lfl" 107 12" 14 SLoT st
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O = - e ieries e e
2" | j_ | T _—:— _1... - — e — ME
T T hue GER |
- fane oA HolE— | | T / 2
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- e memreecm
my grandsonwwgﬁl learn how to mow lawns
on the same tractor my sondid.

It's not every day you hear about a three-generation lawn and garden tractor. After all, the
average lifespan of a "bargain” tractor is only about four or five years. So when we received a letter
from the Brenner family of Towson, Maryland, we were pretty pleased. @~

It seems their 1966 John Deere tractor is running as well today as it did in the showroom.
And with a little luck, it'll still be out there mowing away when it's time for young Jason's first lesson.

Of course, when you know how they’re built, it's no surprise they last so long. You can even
feel the difference. They re tighter. More solid. So you don't bounce around as much. And with dozens
of optional top-quality attachments, you can use them year-round for mowing, tilling, landscaping
and snow removal.

So if you're looking for a lawn and %arden tractor that'll stand the test of time, take a look
at the new 1984 models at your nearby John Deere dealer. They come in eight sizes, from 10 to 20 hp.

Naturally, we can't guarantee that yours will last as long as the Brenners: But on the other
hand, there are more than a few originals out there today that make theirs look young by comparison.

For more information or the name of the dealer nearest you, call 800-447.9126 toll free (Illinois, call
1-800-322-6796). Or write John Deere, Dept. 50, Moline, IL 61265.

3| Nothing Runs Like a Deere’




Home Ideas Guide

How To Finish New $
With Style

pace

Here’s how you can panel
the walls with wood and
use a new vinyl floor
that's easy to install.

& Amold Monahan family was
strapped for space, Lucia, a concert
singer who gives voice lessons at home,
wanted a studio to accommodate a
baby grand piano. The Monahans also
wanted a family room and a lavatory on
the first floor. When foster child Jessica
came to stay, the space demands
became greater. S0 the Monahans
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.;il'
ﬂukﬁmﬂwﬁu I: that
lies flat without adhesive ENFJ bring
the flooring Indoors [d:uwl at least 48

hours before you plan to Install .

decided to build a new addition, cus-
tomized to their special noods

The result is a light, open space. The
piano studio opens up to the master
bedroom above it. The kitchen, family
room and studio also open onto each
other without partition walls.

To reduce the costs of the new addi-
tion, Lucia and Armold did much of the
finish work themselves, using new do-
it-yourself products that are easy to
work with. Complete directions for two
of these finishing projecis—pansling
walls in the family room-studio and lay-
ing a vinyl floor in the kitchen—are on
the following pages. The Monahans
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used Pine Valley 4 paneling of knotty pine lumber with tongue-
and-groove joints. It can be installed vertically, horizontally or diag-
onally, with either the rough side or smooth side exposed.

Installing wall paneling
In planning a paneling project, first determine the square foot-
age of the walls 1o be paneled, then add 10 percent waste. Each
package of Pine Valley 4 paneling ($26) contains enough pieces to
{Flpase turn to page 1200

Wall paneling: Pine ‘alley 4, Champion internatgonal, | Champion Plaza, Stam-
ford, Conn. 04921

Vimyd flooring: Acclaim, Village Garden pattern, Mannington Milis Inc, Box 30,
Salem, M. OBO79.

Carpeting: Meadowbrook in Anso IV nylon, Downs Carpet Mills, Box 475, Willow
Grove, Pa. 19090,

Vertical blinds: Spice Buckwheat fabric slats, Levolor Loreritzen Inc., 1280 Wall S
W, Lyndhurst, MN.J. 07071

Kitchen acoessones: Bloomengdale s, Stamford, Conn.; Styling: Gabe Hernck In this house, the family room separates the studio and

Room photos: Paul Kopelow. How-to photos: Robert Zuckerman kitchen. ft's finished with horizontal pine wall paneling.
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styling of the rest of the home. To illus-

builders for help on their proposed trate their preferences. they clipped
addition, Lucia and Armold Monahan for- magazine photos of rooms and spaces.
mulated a clear idea of their needs, To reduce costs, the Monahans decid-
wants and abilities. They wanted a2  ed that they could tackle much of the fin-
master bedroom and bath on the upper  ish work themselves. They made a list of
floor of the addition; a kitchen, lavatory,  those jobs they could handle—for exam-
family room and music studio were pls, painting, wallpapering. paneling
planned for the first floor (see shaded  and installing kitchen flooring. Amold
area, above). also did much of the plumbing and elec-
In addition, they wanted & light and  trical work. With all this in mind and a
airy space that would also be cozy inthe  preliminary budget, the Monahans con-
evenings and on cold winter days. The  sultedanarchitect. Afterdiscussions, they
space had to fit in with the traditional  agreed on a plan and started work.—P.5.

Emﬂtmﬂ'repar:.lmzmmgltlnm Stain the paneling, If desired, before install-  Let the stain set the required amount of
room it will be in for 48 hours. Ing It. Follow the maker's directions to  time. then wipe it off with a clean, dry. lint-
Place spacers between layers. This minimiz-  brush the stain on the entire surface, includ-  free rag. This procedure will ghve the panel-
es expansion and contraction. ing the tongue-and-groove edges. ing a natural matte appearance.
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Introducing the Wagner
pan.Getsrid ome mess.And

an alu And in ustan hour or S0,
Rcmcmbcr smppm time and you can finish an aver.
again, to dip a dripping roller? age 10om.
‘ Remember
ﬁ@tﬁlsrﬁgaf;%ir to Nothing could be easier.
room? To help make ﬁl nting easier
'{ifeﬂ N fl still there are a number of option-
~ al accessories.
;g:u?gufg;g 2 There’s a Power Roller handle
these things. extension, for painting the ceiling
Because now

theres the \Wagner Power Roller"
The mostimportant advance-

ment in interior painting since the

invention of the roller itself.

Nothing could be faster without using a ladder.

The Power Roller pumps And an optional
paintstraight f:mm the can, ' | . snap-on,spatter shield
through a Hexible hose tothe = k. = towork all but speckle
roller Allyoudotocontrol 3 Rt :" free.
the flow is push a button nght % B ) Theres a Power
in the handle. U Roller trim pad, for

[n just 20 minutes, if you 8 & ed onr'; comers
work right through, you can r - -1_',; : and seboards.

v L



ustorpaint

And a wide variety of roller naps
to give you the widest range of textures.

Right now each of these accessor-
ies comes with another easy-to-handle

feature. A $2.00 rebate from Wagner.
Cleanup is even simple.
The Power Roller is so easy to

. clean it does much of the
\ work itself. All you do is

fill up a can with water

or common solvent, place
it inside the Power Roller
_ cannister, and'
S tumit nn._ltll
"~ notonlyrinse
out the hose, but most
of the paint from the
roller as well.

[fyou have paint-

198 Ragrer Spray Tech Comp

. 'ﬁ*‘ it in

i

ing that needs to be done, do it with a
agner Power Roller.
For nota lot more than the price

you'd pay to pick upa few =
gallons of paint,itllsave ‘St
you a lot of time painting, =A™

WACGNER Brochures

Dept. 06-4-04

P O.Box 9925

Maple Plain, MN

35393

Please send your "Howto .~
brochures to help me leam more about
painting with a Wagner Power Roller and Power Painter
airless paint sprayers

Mame

Adldress

Clity State Zip

The Right Tool for Painting”




HOW TO FINISH NEW SPACE WITH STYLE
{Continued from page 116}

Accurate angle cuts are esential, Use a
sharp crosscut handsaw and a miter box. a
table saw or a radial-arm saw. Plane or sand

‘When Installing short pleces between win-
dow and cormner, maintain the proper angle.
An would be evident farther

reuﬂﬂypﬂﬂuﬂi:rﬂ\emm
pmMcm

cover 21% sq. ft. You'll also need mold-
ing at the windows, ceiling, floor and
comers to conceal spaces left for expan-
sion and contraction.

Use 4d finishing nails, or a nail
length that penetrates 1 in. into the

into the studs. On new walls, the studs
are sasy to locate by the spackle used to
cover the nails that secure the gypsum
wall board to the studs. On a wall that
has been papered or painted, you must
locate the studs by tapping or using a
magnetic stud finder.

e M

Mitered trim along the sides and bottom of
the window cover inequalities in panel
length. Take care that the are
Installed flush with the windowsill.

For a vertical installation, you should
apply 1+ 3 furring spaced 16 in. on cen-
ter horizontally across the studs. Nail
the paneling to the furring.

If you plan on staining the panels, do
so before installing them. Set and fill
the nail holes with wood filler before
applying a finish such as lacquer, var-
nish, shellac or polyurethane.
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For horizontal installation, level the first  Install paneling with 4d nails, edge Mall vertical boards to horizontal furring

course. Studs should be spaced a maximum  up. As you work, check with a strips spaced 16 In. on center. Use a carpen-
of 14 in. on center. Leave wall space: Y in.  level. ‘fuu:mmﬂttﬂnﬂqmauﬂy ters level to plumb the first panel. Leave
at comers, % in. at top and bottom. to keep the boards horizontal. space at comers, top and bottom.

HOW TO INSTALL VINYL FLOORING

e ] . i
.

Double-check the dimersions on the floor-  Move
ing with those of the floor It will cover. and
muwmmmwﬁnu allowing It to curve up the wall. it will also
cut easily with household scissors. curve up against the other walls.

installed Acclaim sheet vinyl flooring
by Mannington Mills.

This vinyl flooring is designed for do-
it-yourselfers, as it is very flexible, cuts
easily with scissors and is installed
without adhesive. It comes in 12-R.
widths and is priced at about $10 per
sq. yd.

Before buying vinyl flooring, make a
dimensional floor plan of the room in
which it will be installed, including
counters, doorways and other obstruc-
tions. Take the floor plan as a guide
when you purchase the flooring. At the
same time, get seam tape and seam
sealer (if needed) and any other sup-
plies recommended for the particular

On an inside comer, locate the intersection At an outside comer, cut vertically so floor-
and make a vertical upward cut. Tuck in the Immlhﬂmw”dﬁhw flooring you select.
rlgl

cut pleces. Make second and third relief cuts  wall. Cut with a Gather the necessary tools before
so that the flooring will lke flat. gap between the vinyl and the wall. you begin the project. You'll need a
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tape measure, straightedge or yard-
stick, scissors, utility knife and mark-
er.

Readying the room

Prepare the room by clearing all fur-
niture and movable appliances. Re-
move and save thresholds, base mold-
ing and other trim on the floor.

Make sure your present floor is clean,
dry and smooth. Acclimate the new
flooring by keeping it at room tempera-
ture for several days before installa-
tion.

After you've installed the flooring,
reinstall the base molding, nailing it to
the wall, not the floor. Lay down ply-
wood runners so that you can relocate
the refrigerator and other heavy
items. P

L - - - —

It's a good idea to use scrap flooring as a
thickness gauge at a doorway. Make a 'e-in.
notch in both sides of the casing. The vinyl
fiooring wiill simply slip into the notches.

To seam,
coincides. Cut through the overlap center
with a utlity knife, using a stralghtedge asa
guide. Remove the waste strips.

plmﬂ'.x.hln.mpmun

Tum back the flooring at the seam. Place a
strip of seam tape, sticky side up, under the
seam and press flooring onto the tape. Then
close the seam with seam sealer.

At a doorway, secure vinyl
tact cement, then cut flooring so it will tuck

trim with con-

under the trim. base molding at
walls. Allow Yve-in. clearance from floor.

whmitmmwmhnt" fiooring. you
have two choices: vinyl tile or vinyl
sheet, according to Robert Marker at Arm-
strong. Once-popular  linoleum, which
couldn't be installed below grade and was
subject to damage by grease, has been
replacad cork, rubber and asphalt tiles in
the home. Vinyl-asbestos tiles, while still
available, are decreasing in use.

Tiles usually come in 12 x 12-in. sizes,
although some 8 X B-in. tiles are avail-
able, They most often are backed with
adhasive, so you simply peal off the paper
and press the tile in place. Until the intro-
duction of the lightweight, highly flesdible
vinyl sheet flooring, such as Mannington's
Acclaim shown above, most do-it-yoursedf-
ers worked with tiles,

Sheet vinyl comes in 6 or 12-ft. widths.
There are two different types of sheet
vinyl: rotogravure-printed vingl, in which
the design is printed on and coverad with
a coat of clear vinyl, and inlsid vinyl in
which vinyl granules are placed in a pat-

What's Available In Resilient Flooring

lighter in weight, more flexdble and easier
to handle. It comes in 12-ft. widths. Often
no seaming is needed. Inlaid vinyl a
heavier flooring, is usually installed
professionally. It is awvailable in 6-ft.
widths.

There are two kinds of no-wax flooring. A
vinyl no-wax with a vinyl surface needs no
wax w0 protect its surface. Howewer, 1o
maintain a gloss, waxing is recommended.
On the other hand, a no-wax flooring with
a urethane coat never needs Wax, even 1o
maintain its high gloss.

The latest news in sheet vinyl is the
lighter, flexible flooring that can be
instalied without adhesive. You can tuck
the flexible material into corners without
creasing or cracking it. And it cuts with
ordinary scissors; just leave a Ve-in. gap
between the ficoring and the wall for nor-
mal expansion of the subfloor. This will be
covered by base molding.

The range of prices in vinyl ficoring is
enormous. Flooring can be priced as low
as $5to $6 per yard and as high as $40 per
yard.—P.5.
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EVERY TIME YOU CHANGE THE BIT,
YOU'VE GOT ANOTHER TOOL.

LITLIEY LT

Aol thal Ao Thal A tool that Ao thal A 100 thad A ool (hal Aloo! thal A ool that
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The remarkable device pictured below is a Dremel” Moto-Tool. With its
wide range of accessory bits, this compact power tool provides the kind of
versatility you won't find in conventional tools. Not only will it handle a variety
of tasks, it'll handle a variety of materials. You see, while ordinary power
tools usually run at less than 3,000 RPM, the Dremel Moto-Tool is capable
ofa range of speeds up to 28,000 RPM. And because the Moto-Tool is so
compact, you'll often find itll do the job, where other tools won't even fit.

The Moto-Tool is available in several different models, including both
adjustable and constant-speed versions. Each features a reliable motor, an
assortment of useful accessories, and most models come with a rugged
carrying case.

Soif you want a versatile tool that does the work of many other tools,
pick up a Moto-Tool. Once you do,you'll quickly see there's no other single
tool like it. _

DREMEL m_m?w‘?-ﬂ l' -

L B0
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House. before siding and wirr "‘x{'
dow installation, needs attention. : 5
m, - 7 TR

A New Lool«
WithSiding
AndWindows

Here’s how to apply vinyl siding and replace a bay and other
windows. They can do wonders for your home’s appearance and energy efficiency.

BY PENELOPE A. SPANGLER, Assistant Home And Shop Editor
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en it was time to paint his house

last year, PM Electronics Editor

Neil Shapiro didn't. He chose an alter-

native—to install vinyl siding. Since

color goes entirely through the vinyl,

his painting days would be over and
maintenance would be minimal.

MNeil selected solid vinyl siding by
Celotex in a new almond color. Before
siding, he replaced the old angle-bay
and double-hung windows in his home.

The wisual improvement on the
house is overwhelming. And the
projected energy and maintenance sav-
ings are just as attractive.

Most of the tools required for a vinyl
siding job are already in your shop. One
tool you should purchase when you buy
the siding is a snaplock punch. It
punches lugs or ears in the cut edges of
vinyl siding so the siding can lock into
vinyl trim. Another helpful tool is an
unlocking tool. It's a hook that unlocks a
panel that's already in position.

POPULAR MECHAMNICS » AFRIL 1984

We wanted aluminum fascia trim to
match the brown aluminum gutters.
That meant renting an aluminum brake
to shape aluminum coil. The brake rests
on sawhorses and is operated manual-
ly. In our area, the brake rents by the
day ($25), week ($75) or month ($225).
However, using preshaped vinyl trim
eliminates the need for a brake. Scaf-
folding is needed on houses higher than
one story. You can also rent this.

In figuring a bill of materials, begin
by calculating the siding needed. Add
the square footage of all walls, subtract
the square footage of the doors and
windows and add 10 percant for wasta.
Siding comes in squares. Each square is
100 fi. of siding. This house required
20 squares.

For energy consarvation, you should
consider installing insulation boards
over the existing wall before re-siding.
Order the same amount of insulation as
you order siding. If you plan on siding

the soffits, you will also need soffit pan-
els. It's figured in square feat.

There are many different types of
accessories that you can usa, de-
pending on the house structure. Some
that you'll definitely need include out-
side corners, starter strip, J-channel
and finish trim. You may also need sof-
fit channel and inside cormers. Accesso-
ries are figured by the running foot. It is
important that you order them properly
gized for the siding panels to provide a
snug, weatherproof fit. Nails should be
aluminum, or at lgast galvanized or
electroplated. They should be long
encugh to penetrate % in. into the

shding: Celoiex Covp, Box 22602, Tarmpa, Fla
Z

windowr: Anderen Corp, Bagpon,
wirdows: Kasson & Keller inc, Fon-

3
BAir 5%

da MY, 1
Tedwical aslstance: Mipat Constnuchion, Beth-
page, MY, 11714
Steve Fay




Before you start siding the house,
secure and nail any loose boards.
Hemowve downspouts, lighting fixtures,
shutters, molding and old caulking
around windows and doors. Use furting
strips for sidewalls that aren't plumb.
Make sure there is adequate attic and
crawl-space ventilation and that there
are no moisture problems.

As you work with vinyl siding, keep
these points in mind:

B Vinyl siding expands and contracts
with the temperature. It must be able to
move without binding on the installa-
tion nails or against the trim.

B Nail in the center of the slot, but not
too tight so that it prevents lateral
expansion.

B Don't stretch the panels vertically or
the end laps will gap.

B Don't nail closer than 10 in. to the

installing Vinyl Siding framing or other reliable substrate.
" 7

Tools Include a spirit level, rule, snaplock
punch, hammer, chalkiine, tin snips, square
and utility knife. A fine-tooth power saw
(no set, 12 to 16 teeth per In.| helps.

314" L.CHANNEL
1-1 18" J-CHANMNEL

B FRIEZE RUNNER
ISOEFIT RUMNMNER AT \LFALL)

Fi

JSOFFIT

STARTER DIVIDER

VERTICAL BASE
[FLASHING OR DRIP CAP|

V-CHANNEL o P / s
STARTER STRIP f,". T /
FINISHING TRIM _!"f
DUAL DRIF CAP

The vinyl accessories shown are designed to glve the project a finished look and to make
weather-resistant |olrts. Inslde and outside vimyl cormer posts are also needed.

After Installing rigid insulation. snap a Irstall outside and Inside comer posts
chaliline for the starter strip parallel to the before beginning to side. Nall on 12-
top of the foundation wall. Before snap- in. centers In the center of the but not

ping. chedk line with a spirit level. too tight to prevent lateral expansion.
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That deep, deep black. That lean, swift
shape. That recognized symbol of boating
excitement. A Mercury " outhboard.

[t's & machine made for your dreams. And
a machine made to run like a dream, engineered
to deliver the kind of supenor performance and
dependabihity that make a Merc one of boating’s
best investments.

MORE EXCITEMENT FROM MERC.

In 1984, the Mercury dream machines
offer you more than ever before, including a
new 2.2 model that's small, light and
Mercury tough.

And behind every Merc stands the
Mercury Outboards System, the marne
industry’s strongest manufacturer-to-dealer-to-
customer network ever. From the newest
technology, to dealers who help you buy nght,
The System keeps Mercury owners satisfied.

MAKE YOUR DREAM COME TRUE.

Over 6,000 Mercury dealers worldwide are
ready to show you what the 1984 Mercury
dream machimes can do.

Now's the time to make your boating dream
as real as a sunnse over a fish-filled mountain
lake. Now's the time to make it a Merc.




install the first panel into the interlock of
the starter Make sure It's

locked. Nail every 12 to 16 in.. but not so
tight that panels can't move.

To provide a tight seal around a faucet or
. 3eam together two

pleces of siding with With ends
Cutowt.
overiapping. center seam on object.

end of an overlapping panel to produce
neat end laps. Lap panels 1% in. after
cutting off the nailing flange so there is
a gap (% in. per 4 fi.) between adjacent
panails.

After i are made and the
insulation is secured following the mak-
er's directions, begin work by snapping
a chalkline to position the starter strip.
It's nailed in place about % in. from the
corner-post flange. The corner post sets
into a length of Jchannel with a 90°
cutout taken from the center of the nail-

128

After Installing flashing at the head |if not
already flashed), outline the window with
J-channel. You first have to fur around

the window to align panel surfaces.

Lock the finish trim into the J-channel and
nall through the siots. At the window head,
again cut the ot edge, add
finish trim and in J«channel.

ing flange so you can bend the channel
to form a comer. The toughest part of
siding is fitting panels at openings.
Unless you have a one-story house,
you'll want to rent scaffolding. Profes-
sionals use a pump-jack-type scaffold-
ing. However, the safest type for a
homeowner is a stationary steel-plat-
form-type scaffolding. You can rent this
by the week or month. When you go to
the rental outlet, have snapshots of the
four sides of your house, or a plan
drawing. Note length and height of the

Panel over the garage door is also cut. Lap
field cuts under factory ends, but avoid ver-
tical joint alignment. Lise scaffolding on a
house two or more storles [see text).

We bent aluminum [see drawing] to cowver
the rake fascla. J-channel Is installed below
the aluminum fascia. it will hold the finish
trim, which cowvers top courses.

walls. The salesparson can help deter-
ming what you'll need. He should also
provide you with information on safe
usage, including a copy of safety codes,
such as those developed by the Scaffold
Industry Assn. Use care when working
on scaffolding.

Installing new windows

Before applying vinyl siding on the
house, we installed an angled bay win-
dow in the front brick wall. The window
came as a single unit, composed of
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PLUS

Wider insulator base
dissipates heat faster

PLUS

Thermal bonding provides
a stabilized heal range

PLUS

insulator nose can deliver up to

twice the fouling protection of ordinary plugs

COPPER

Copper nucleus center electrode conducts
combustion heat better, keeping plug cooler

PLUS

Exclusive nickel alloy electrode
maintains rapid heat conductivity

We almost called it
Copper Plus Plus Plus Plus.

With very good reason. We
added more than copper to our
spark plug. We added the plus. In
fact, we added several.

These design improvements, in
conjunction with copper, allowed
us to lengthen the spark plug's
insulator nose. Which resulted in
vastly improved fouling protection.

The combined effect of all our
improvements produced a plug
that delivers surer starts and supe-
rior performance in stop-and-go
driving. It also produced one per-
formance feature unique to Copper
Plus®-we're so confident that
Copper Plus will make your engine
run better, we've equipped it with

) THE PLUS IS

a Performance Guarantee®
Copper Plus. A plug by any other
name just wouldn't be a Champion.

*Odfier expires December 31, 1984 Aviation and
industrial plugs excepted.

g NOTHING
mummn

mm {J:amp‘nnrnﬁpuk?iug Company

PREMILIN PERFORMAMNCE




24 pgs. of ﬁﬁndﬂw
and gliding patio
door answers.

Here's the window and gliding
patio door booklet for new homes,
remodeling and window replacing.
24-pages of facts and fllp,ums in
easy o understand question and
answer format. There’s also beautiful
full-eolor photos for window ideas
and special sections on energy.
window planning and window re-
placement. The complete Andersen”
line is shown installed in homes.

[T
Send me the “ Window & Gliding Door Answers
From Andersen”™ booklet. | plan to [T build
] remodel [] replace windows. Mail o
Andersen Corp., Box 12, Bayport, MN 53003

Name

Addeeas

L Semie
L Mg Cistle
Lip Fhone < R

Ciowme home o qualine Come home 1o Andersen”

Andersen Windowalls M

wp  Bay e

wary| Copuig o 19 A

Replacing An Angled Bay Window

Work from Indoors to remove the old window. First, dismantle the inside casing moiding
and operable panels. Then use a sabre saw to cut through the fixed window frame,
Wear and eye protection when you are removing the old glazing.

If needed, install 2 x4 fillers on all sides. First
install 2 x 45 at top and one side only before
hoisting the window In place. This allows
space to maneuver the window unit.

If you must ralse the window above header
to meet soffit, cut t to clear the
header. Add filler blocks at the sili plate. Fill
any volds with Insulation.

Use the headboard as a template to cut rig-
Id Insulation for head and sill platforms. Notch
the Insulation to accommodate %-in. nall-
ing blocks for headboard and seatboard.
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Andersen’s Perma-Shield casement
windows with top and bottom plywood
platforms to provide rigidity and to help
close in the top and bottom of the unit.
It also came with pine veneer head and
seatboards and pine extension jambs.
To find the right size window unit,
remove the inside casing of your
present bay window to reveal the rough
opening—header, sill plate and side
jamb studs., Measure the width and
height of the rough opening. The over-
all width of the replacement unit for an

Dismantie the window down to the rough
opening. After the glazing and frame are
removed, use a pry bar to remove the stool
and apron so the wall won't be damaged.

v
S
Fni.rp-mphhnhﬂdtheuritm per-
son secured it. To keep it from falling out-
ward, we bored a hole In top platform and
tied a rope, which we held Indoors.

Install jamb extensions that come with the
window. Rip or plane flush with the wall as
needed. If your window needs exterior
knee braces, install at mulllon pasts.

POPULAR MECHANICS « AFRIL 1984

The tool that changed the
nailing habits of the
DIY world!

a staple
whurovar you'd
drive a nail!

T 50 ST A p I.E G U N Faster...Easier...Belter!

Today, millions of do-it-yoursellers like yourself are reaching for 4 staple gun inziead of a
hammer whenever there is a fastening job to be done around the house! Why? Bacause
one SQUEEZE shoots a strong-holding two-pronged staple in the exact spot desired in
less than 110th the time it takes to drive a naill And easy one-hand operation always
leaves your other hand free to hold material for a faster, neater, more profassional job!

Inthe world of staple guns, the Arrow T-50 Staple Gunis truly an Amencan quality tradition.
It's the staple gun with a proven reputation for long life , rugged durability and dependable
trouble-free performance. A reputation that is recognized and respected the world over by
do-i-yourselfers as well as professionals.
Use Daly Genvine Arrow T-50 Staples for Jam-Froo! Performance. Accepl No Sobslitutes.
Made in America to the Highest Standards of Quality & Excellence.
Available at all leading Hardware, Home Center & Discount Department Stores Everywhers.

Harow ERSTENER COoOMPANY [NC.
271 Mayhill Street, Saddle Brook, N.J. 07662




Y

nizthed headboard and seat-  Install the fumbhed Inside stops and mullion  Outside, under the mullion

Install the fi

board by nailing through the extension casing. Cut clam casing trim to size with secured Z x4 supports btm'unuturﬂtm
Jjamb. FIll gaps at Jambs with batt insulation. mitered cormners. To keep joints closed, mammmmgmmmmmgem
Don't force insulation Into the spaces. apply white glue before nalling. lower platform, caulk and nail finish trim.

View shows unit without trim. To finish the top of the window, We ripped 2x4s to size for side fillers and nalled them in place.

we screwed 2x45 Into the rough head to serve as cleats. Then Then we nalled furnished angled side flanges. We bent alumi-
we Installed 4-in. plywood flush from window flange to soffit. num to cover the wood trim and secured It with finish nalls,

=1 ?E 5 And so do your
neighbors.
; g“ 1: Not you actually.

your car. Knocking,
| clicking, clacking and
L@J tapping with grimy,
sludgy sticking valves
and hydraulic lifters.
. Gmeand _Wynris Enmn.er A noisy problem
mﬁ“& neipdse  that may have a simple
Fesulls roise Fesults: cpubed SDlu’EiCrn.
Wynn's. Engine Tune-Up.
The specially formulcted
solution that dissolves the
grime and sludge. Helps free
and quiet your sticky valves
and lifters.
And helps restore your car’s
performance.
Try Wynn's Engine Tune-Up.
You'll hear the difference.
= = T i . And so will your neighbors.

Wynn Ol Company, PO. Box 4370, Fullarton, CA 92434




YOU ALNAYS GET TI'IERE FASTER BYAIR.

v’/ THINT SHUTTERS
v 2, INRLATE SFRE
V3 LN KITEHEY SINK

V4 CAULK BEDRN WINDOWS

V'S, CLEANY FLRVACE FATER
V6. SAHY HeBS
VLUK R LINVES

*  Beforethatlist ge g|ﬂ ts any longer, get
.. Power Pal®, the first truly portable
~ homeair :umﬂreiiur Only

a X% hp motort
feet per minute and up to 100 psi. It

20lbs. With = S
at pumps uut::‘ucubil: ' %

} even comes with its own 8-piece tool kit.

Put Power Pal right at the top of your

list. And make short work of It N :

s

installation in brick should be as close
as possible to the rough opening, plus
/8 in. Overall height should be the clos-
est =ize smaller than the opening.

You must adequately secure the top
platform through the headers and sof-
fit. For additional suppor, install knee
braces or support brackets below each
mullion post.

To prepare the window unit for

Remove Phillips-head screws on flange that
holds window sash. Slip out sash. If working
on a wood window, remove inside trim and
lift out lower and upper sash.
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installation, cut off the wvinyl side
flanges with a sharp knife, leaving Vs-
in. tabs for a 30° angled bay. Also,
miter sach end of the auxiliary casing
15°. Prebore pilot holes for 1%%-in. No. 8
wood screws. These holes will be used
later to help secure the window to the
rough opening.

Perhaps the most time-consuming
part of the installation is removing the

Replacing A Double-Hung wlnd

old window down to the rough opening.
Work indoors to remove the old unit. It
is best to remove the old glass before
attempting to remove the frame. Other-
wise, twisting the frame during remov-
al will cause the remaining glass to
break. Wear gloves and eye protection
while removing the old glazing. After
removing operable panels, drape an old

(Plaase turn to page 135)

Aluminum storms are out of level and must
be remowved a3 one unit. Pound gently with
a hammer cushioned by a wood block and
use a pry bar to force out the unit.




TOUGH TRUCK QUALITY
At Ford, Quality is Job 1
...that's why no major
import or domestic
small truck tops

Rangers quality, based !

on a survey of owner-
reporied problems,
during the first three

months of ownership of h\

1983 trucks. And the
commitment continues
in 1984,

Get if together-Buckle up!

4" MOST POWERFUL V-6
., INANY SMALL PICKU

FICKUP

~~ Choice of four engines,

including the most
powerful 2 8L V-6 and
5-speed shift options.
Plus comfiort for three in
the widest cab of any
small truck.




Cut a window stool to accommodate the
new window. or reinstall the old one. Stool
molding I3 avallable In several widths.
install it using Bd finkshing nalls.

PRESTOI! A NEW LOOK
{Continued from page 133}

blanket outdoors over the window
before hammering out panes to keep
broken glass corralled. The actual
installation requires several helpers.
Replacing old double-hung windows
in this house should lower the heating
bills considerably. The window we
used is Kasson & Feller's Omni alumi-
num double-glazed storm combination.
An insulated window combined with a
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install batt Irsulation to flll

any gaps
between the and the
Don't force insulation into the gaps
the window may begin to bow.

You should Install the apron molding with
8d finishing nalis. Then check to make cer-
tain that the stool |s level and that It doesn't
tiit in any direction.

storm window provides optimum insu-
lation. The aluminum unit was selected
for its special thermal barrier between
interior and exterior frame parts, which
reduces cold-air transfer. The glazing is
Solakleer, a low-iron glass that allows
16 percent more sunlight indoors than
does standard glass, according to its
makers.

The best way to determine the prop-
er size replacement window is to
remove the inside trim and measura
the rough window opening. The manu-

Cut head . Moiding should
be set back from the edge. Use white
glue at joints, 4d nalls at thin edge

and Bd finkshing nalks at thick edge.

facturer of the window you select will
have a list of the proper sizes of win-
dows to purchase for specific rough
openings. You can frame in a rough
opening for a smaller size window.
Since we applied new siding to the
house, we built up the extarior around
the rough opening for the new window
g0 that it was flush with the old siding.
Then we sealed the window frame
perimeter with caulk. If you're not
installing siding, then install outside
casing with 10d galvanized nails. PM
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Build PM’s Multipurpose
Wall Cabinets

W

Bix oz

dtai. L
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s promised last month in our story

The HRediscovered Basement,

here are the buil-in cabinets which

defined the central wall of our confer-
ance room.

These cabinets were designed with

both form and function in mind: We

The clean, modern design
of these built-in cabinets
satisfies a host of storage
and entertainment needs.

These cabinets accommodate a wide variety of entertalnment equipment, including a slide projector on a center pull-out shelf.

plywood base to the top of the front
support as shown in the drawing on the
facing page. If your base is over 8 ft.
long, the platform must be built from
two pieces of plywood, spliced in the
middle as shown in the first photo on
page 139.

wanted a clean, contemporary appear-
ance and plenty of room to accommo-

date a generous sampling of today's

BY STEVEN WILLSON
AND STEVE FAY

Cover the base top and fromt with
plastic laminate, using contact cement.

popular home entertainment equip-
ment.

Included were two tape decks, a stereo receiver and
speakers, a turntable on a sliding shelf, a television, and a
slide projector on a pull-out section of the countertop that
allows for convenient image projection on an adjacent wall.
All this—and there was still room left over for storing
records, tapes, books and other items.

Construction steps

Begin by making the base for the lower cabinets. Cut the
plywood and the suppors to size, then screw the front ply-
wood rail to the face of the front support. Next, screw the

Carefully follow the directions on the
container of the cement you use. If you
want to duplicate the laminate colors we used, they are:
Formica No. 917, Tidal Sand, on the platform base and on
the upper and lower cabinets; and Formica No. 907,
Smoked Hickory, on the countertop.

Next, attach the rear base support to the room wall by
driving 3%in. No. 10 flathead screws through the support
and into the wall studs. Make sure this support is installed
leval.

Place the finished base over the rear support and attach it
with screws driven down through the base and into the
support. Position these screws so they'll be coverad by the
cabinets later. (Please tum o page |39)

PHOTOS BY STEVE FAY
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CABINETS

MNOTES:
|— 38 x 3/4" RABBET
2— 114 x 318" GROOVE

%\3
-

PROJECTOR — Lot~ / - 5
COUNTER—PLAN VIEW .. DRAWER ASSEMBLY [TYPICAL) i
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. Theres enly.one thing you want to.
bétween you and the fish, And you'y
Du Pont Stren: It's the premiun :
. line;with the am balaneed pefformm
to make the most of your performance.
Stren s strong, smooth casting, easy
* handling. Arid only Strent has the correet fine
visibility to mateh your fishing conditions.
* Standard visibility Clear/Blue. Low visibility
Clear. And maximum visibility Golden.
So fill yourreel with Stren. ‘.#.nd geta
taste of victory. 3 \

v d .

et d%’{h‘*;:\ "




Because cabinet base ls longer than one ply-
wood sheet, It must be amembied from two

mﬂnrﬂm with a splice
Installed below plywood.
Building in a ‘recess’

Cut all the base cabinet sides, bot-
toms, tops and backs to size. Be sure to
cut the %4 X 1-in.-deep notch at the bot-
tom front corner of all the sides. This
“recess,” and the Yein-wide space
between the three middle cabinets and
between the cabinets and the counter-
top, are design features. They yield a
shadow line between all the units that
make the cabinets appear to float.

Apply laminate to the inside surfaces
of all the cabinet parts and to the front
edges that are exposed to view. Assem-
ble with countersunk 1%-in. No. 10
flathead screws driven through the
sides into the edges of the tops and bot-
toms. Make sure each cabinet is square
before installing the back. At this point,
determine the number and position of
the shelves you want. Then, cut the
shelves to size and apply laminate to
the top and front edge of each. Install
with countersunk screws through the
sides and into the shelf adges.

Once the shelves are installed, cover
the outside cabinet surfaces with lami-
nate as indicated on the drawing.

The cabinets which border on the
open speaker areas should have lami-
nate over the entire exposed side. On
the cabinets that join directly to each
other, all that's required is a 2-in. strip
on the sides to cover the plywood that's
visible in front of the recessed spacer
cleats. A 2-in.-wide strip is also applied
to the cabinet tops, except on the center
cabinet. It should be covered entirely
with laminate so that when the slide
projector shelf is pulled out, the ply-
wood will not be visibla,

Build the drawer cabinets and draw-
ers as shown, then install the drawers,
using full extension slides. These cabi-
nets were designed so the drawer side
edges would be set in % in. from the
perimeter of the cabinet and with a &
in. space between each drawer front.
It's not necessary to cover the inside
surfaces of the drawer cahinets with
laminata,
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Assemble drawer parts and Install with
drawer slides. Cover drawer front with Lam-
Inate, then attach with screws driven
through inside face of false drawer front.

Now, determine the best position for
your cabinets along the platform
base—or use the positions we indi-
cate—and install the cleats (Parts D
and' E on the drawing). These cleats

umﬂubh:umm:uﬂtnmm
side walls and celling. Install one unit, then

pasition the other on the
width of spacer cleats KK and LL

keep the individual cabinets from shift-
ing side-to-side without the need for
actually joining them to the base.

Cut a panel from '4-in.-thick plywood
to back up the open speaker areas, and

to find

MATERIALS LIST—CABINETS

Ehndmltdh(un'l

i

1 %% x 18 % 1217 plywood (basa)

1 % x 2% X 1217 fir (rail)

2 1% x 2% ® 121" fir (supper)

1 % k3 x 22%" fir (cleat)

4 g ox % ox 14%" Ar (cleat)

0 % x 17% * 217 plywood (cabinet
sida)

Ty w14l % 170 pl-.wmua {semall

tap,
4 lax 16 ® 217 plywood (small cabine

back]

1 & x 21 % 247 plywood (large cabinet
back)

% x 3 ¥ 47" fir (cloat)

1% % 3 ¥ 4T44" fir (cloat)

Le » 14% ¥ 16" plywood {turntable
basa)

HW’Gm Maodal A Record Player

=..-=. X su. % 154" plywosd (small
drawear front)

34 x T % 15W" plywoed (large
druwar front)

15 o 4% x 17" plywood (small

dranwar side)

Ta ® T ¥ 17%" plywood (large draes-
ar side)

T x 4% ¥ 12%" plywood (small
drawer false front, back)

B o T 12%7 plywood (lnrge draw-
wer falss from, back)

e x 12% x 16 plywood (bottom)

Er meee E T O O mmanmp;
-
- &

-~ 3

& m W

o

oz 4

18" Grant No. 328 drawer slide
Stanley Mo, 4482 drwwar pull
T ¥ 18 * 48%" plywood (counter-

top]
Y ok 2% x 47" plywood (fron:.
rear rail)
1% = 2% = 47%" fir (cloat)
Y ¥ 2% * 15" plywood (end rail)
3% No. 10 M scréw
%5 » 18 = Z3%" plywood {counter-

7 pr.

L ) .

top)
a ¥ 2% X 23%" fir (front il
3 x 24s x 21%" fir (back rail)
Y = 2% x 17%4" fir (side radl)
18 * 121" buriap-coversd fiberboard
T = 11% X 60%° plywood (cabinet

top. bottom)

% o 11% x 28%° phywood (cabinet
end, divider)

T 11% ® 267 plywood (open

cabinet sheif)
T x 11% x 30%" plywood (closed
cabinet shalf)
Ya = 15% = 208%" phywood (door)
V4 ® 30 ® 80" plywood (back)
Y ¥ 1% x 31%" fir (clear)
284" shalf standards, with 32 sup-

A0 F 8 BBInx xE<c 4 wmo
-

4]
(=]
mppd N oW @

—

port clips
Hinge-A-Matic No, 591-26 self-clos-

&
-]

* 307 fir (spacer)

* 10%" fir (spacer)
= 21 fir (spacer)
1
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HERE'S HOW TO GET AN 51899  LITTLE COOLER
FOR $9.50 WHEN YOU BUY A POP..... RIVETOOL.

Send us $9.50 and proof of purchase and we’ll send you
your own personal-size Igloo® Little Playmate® ice chest.

Sturdy and roomy enough for plenty of drinks and ice, this
handy little cooler will help keep you cool all summer long. And
all year round, the POP brand Rivetool will make your fastening
jobs a breeze. Because it's easy to use. And POP brand Rivets
fasten permanently.

Buy a POP brand Rivetool today and send for your Little
Playmate® ice chest. Then sit back and enjoy
your summer with a new playmate and POP.

*Mig. saggested retail price.

POP ®brand Bivetool Cooker Offer: ['ve enclosed the model no, which
I'we cut from the POP brand Rivetool K110 or K111 pouch, dated
cash register receipt and $2.50 plus §2.00 postage and for
each cooler ordered. Flease send me my Little Fla ® ice chest
Send toe POPE brand Rivetoal Cooler Offer PO, 8517, Clinton,
lowa 52736

Name
Street Address (no PO. Box)
City
Tel. Store where purchased

|Mmﬂﬂﬂllmﬂlm1wmmmm e resrcied
Emplorvees of . Inc. and thear apencees are nebgible, | Experes Jehy 35, 1984,

e e o ce e —
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cover it with laminate. Make it slightly
wider than the opening so that when
the cabinets are attached to the wall it
will be held in place. If you want to
avoid the expense of making these pan-
gls, simply paint the rear wall with a
color to match the laminate.

FPlace the lower cabinets on the base,
starting with the end cabinets. Then
position the middle cahinet. Cut the
spacers (part M) to size, cover their
front edge with laminate and screw to
the side of the middle cabinet as
shown. Place the last two cabinets on
the base.

Install the countertop cleats (parts J
and [} across the cabinet tops. Then
attach the rear cleat to the wall, making
sure to hit at least two studs per cleat.
Build and laminate the stationary coun-
tertops as shown. Be sure to cover the
ends of these tops with laminate, too,
so that when the slide projector section
is pulled out, all the edges will be fin-
ished. Install the counters by screwing
the rear rail (part T) to the rear cleat
(part J). Do this in the open speaker
area where both boards are accessible
from undemeath.

Now, take the measurement be-
tween these tops to determine the actu-
al size needed for the slide-out top. You
should plan on having two Yie-in.-wide
gaps batween the three tops after the
laminate is installed. Build the sliding
top and install it with full extension
slides hung on the sliding top and the

.ends of both fixed tops.

Next, construct the upper cabinets as
shown. Both cabinets have one open
and one closed section built with a com-
mon back. We installed adjustable shelf
standards in all compartments. If you
prefer fixed shelves, proceed as ex-
plained for the base cabinets earlier.

Adding the upper cabinets

When the upper cabinets are com-
plete, install one, using the hanging
cleat (part HH). Be sure to hit at least
two studs in the length of the cleat.
Position the other cabinet on the coun-
tertop or brace it in position at the prop-
er height, and measure the distance
between the cabinets.

Cut the spacer cleats (parts EK and
LL) to match this dimension, cover the
front edge with laminate, then remove
the second cabinet and attach the strips
te the installed cabinet. This method
will yield a tight, professional fit.

Now install the second upper cabinet
and hang all the cabinet doors. Instead
of using door pulls, we routed out a ¥&
in.-deep by 3-in.-long section of the bat-
tom, back door edge to use as a finger
grip.

To finish the job, just paint the wall
behind the cabinets and countertop, or
install panels of burlap-covered fiber-
board as we did. ™
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Home Ideas Guide

Surround Your Tub

WithTile

Here’s PM’s step-by-step guide to installing
ceramic tile around your bathtub or shower.

TEXT AND PHOTOS BY STEVEN WILLSON

aditionally, ceramic tile has been

the preferred building material for
covering walls in high-moisture areas
like bathrooms. The tile is durable,
attractive and, when properly installed,
highly water resistant. It's also relative-
Iy easy to apply and is therefore a logi-
cal choice for homeowners who are plan-

ning to remodel a bathroom on their
owmn. The photos here are a step-by-step
guide to help you along the way. And,
we've included a brief roundup of
other tub enclosures on page 147 to
let you know what else is available.
The first step in any ceramic tile
installation is to make sure that the

walls you are covering are sound. There
should be no holes, protrusions, flaking
paint or other abnormalities on the sur-
face. The walls should be sguare and
plumb within %4 in. in both dimensions.
If the walls do not conform to these
standards, remove the drywall or plas-
ter, shim the walls until they are square

Properly installed ceramic tile yields an attractive, highly water-resistant covering for
bathtub walls. And installing the tiles s well within most homeowners

POPULAR MECHANICS « APRIL 984

" abllities.

1 Tub walls should be plumb and square
and covered with water-resistant dnywall
before tile installation. Apply tape and com-
pound to all joints, then sand smooth.
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“If your car is four years old,
replace the belts.
No matter how they look.”

Today’s engine belts don’t show
wear the way they used to. Even an
experienced mechanic can’t always
tell if they’re about to go, just by
looking. And strangely enough, most
car owner manuals don’t say when to
change them.

Fact 1s, after four years in a mod-
ern engine compartment, even the
best belts can go at any time.
So if your car is four years

M

-
ey

old or more, you ought to change
the belts. It’s just part of good
maintenance.

And tell them you want Gates.
We invented the V-belt over 60
years ago, and have been the world
leader 1n drive belts ever since. At
quality-conscious service stations,
garages, and auto parts stores
everywhere. After four years,

it’s time for a change.

The Gates Rubber Company, Denver, Colorado.



& Arrange tiles behind board 3o width of
end tiles—which must be cut—Is same. This
should be at least 2 in. f not, remove one
tile, recenter row and measure again.

and plumb, then install new water-
resistant drywall. Finish all joints with
joint compound and tape, and sand the
joints smooth.

Next, measure the total square foot-
age on the tub walls. Make a sketch of
where the tub is situated in the room
and include all pertinent dimensions.
Take this information to a local tile sup-
plier and discuss the project. A good
supplier will be able to provide the tile,
adhesive and grout needed for the job.

POPULAR MECHANICS = APRIL |984

T H

10 install first tlle by pressing Into adhe-
shve, twistl back and forth, then
aligning base line and inside the
vertical line. The will not sHp.

You'll also be able to choose what type
of trim tiles you want as well as any
accessories, such @as ceramic soap
dishes and towel racks. Most tile sup-
pliers also carry the tools required for
the job, including inexpensive notched
trowels for the adhesive and rubber-
faced trowels for grout application. And
the supplier may loan or rent tile cut-
ters.

Once you've made your selections,
lay out the tub walls to establish the

horizontal and wertical tile alignment
lines as shown in the photos. Be sure to
make the layout lines dark enough so
they will show through the adhesive
later. Then begin applying the adhesive
according to the maker's directions.
Begin installing a row of tile under
the base line, working from the vertical
line toward the wall corners. It's a good
idea to install at least two courses
before cutting any end tiles so you can
chieck to make sure the tile cuts are
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Yn;u probably see radar as a ftrap. lying in
ambush over hills and around curves. We see
radar as an electronics problem. You're under
electronic surveillance, you need counter-
surveillance.

Qualified Candidate

ESCORT is a precision superheterodyne
microwave receiver, and it has remained first
choice for detecting police radar since it
came on the market. In a recent test of com-
peting brands, Car and Driver magazine con-
cluded that ESCORT “is clearly the leader
in the field in value, customer service, and

performance

We're particularly proud of that quote be-
cause it credits ESCORT with more than just
indostry-leading performance. Just as we
designed ESCORT to be the best detector
possible, we knew there had to be a way to
take better care of customers than the usual
retail distribution system. That's why we have
no dealers. From the beginning. we've sold
all ESCORT's direct from the factory

Informed Source
You see, we know how difficult it is to buy
a camera or stereo component, or any pre-
cision gear. Every store has different prices
50 you feel obligated to shop around. Then
you have to wait for a salesman. He may not
know much about the products or may try to
get you to choose another brand. And the
week after you buy, they go on sale
We don't want any middiemen speaking
for us. When you're buying precision elec-
tronic products, we think you'd prefer to deal
with experts. Dial our toll-free number and
you're talking to the factory: One Microwave
Plaza. All of our engineering, manufacturing.
sales and service happen under this one roof
The buck stops here, you might say. And you
always know whare to find us.

Mo Comment

If you've ever taken any high-tech equip-
ment back for service, you may have noticed
another problem with retail distribution. Once
in a great while, the dealer can fix the equip-
ment. But sometimes they fix it wrong, or
say they can't get parts and try to sell you a
replacement.

Or you find they "don't carry that brand
anymore,’, Then you're stuck with the task of
tracking down another dealer, or trying to deal
direct with a factory that isn't set up to serve
consumers. And if the manufacturer happens

fo be in another country, well, you get the.

picture.

THE RADAR
=~ DEFENSE

Undivided Attention

At Cincinnati Microwave, we treat cus-
tomer service diferently, and for a very good
reason. We don't have a network of hungry
dealers, we've got something far more per-
suasive: Hundreds of thousands of satisfied
owners. In fact, the chances are pretty good
someaone you know owns an ESCORT. We try
our best to please our customers after the
sale, because they are the biggest source of
new sales. It's that simple.

You should also know that we'll fix any
ESCORT, no matter how old. We don't believe
in planned obsolescence,

solve your radar problem

(and it’s only a toll-free call away)

Take A Test Drive

And it's easy to try ESCORT at no risk
Just reach for your phone to order. Then take
the first 30 days with ESCORT as a test. If
you're not absolutely satisfied, we'll refund
your purchase and pay for the postage to
return it. Youw can't lose. We also back ESCORT
with a full one year limited warranty on both
parts and labor. Life under the radar gun is a
lot easier with ESCORT.

Do It Today

By Phone: Call us toll free. A member of
our sales staff will be glad to answer any
questions and take your ordes, (Please have

your Visa or MasterCard at hand when you calll
CALL TOLL FREE. . . . B00-543-1608
INOHIOCALL....... B0O0-582-2696

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

ESCORT...........0..... $245.00
Ohio residents add $13.48 sales tax.

Speedy Delivery
If you order with a bank check. money order,
credit card, or wire transfer, your order is proc-
essed for shipment immediately. Personal o
compiany checks require an additional 18 days

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 468

One Microwave Plaza
Cincinnati, Ohio 45242-9502

Tune i Talkback with Jerry Gabein America s new weekly salellibte call-in comedy talk show Sunday evenings on pubhc radu statons. Check local hatings




12 A tile cutter (above) corsists of sliding arm with glass scoring wheel, breaker bar just
n.thu on both sides. and triangular measuring gauge. To use, set gauge
mmmwﬂﬁhm:mwlmm.m

14 To finish cuts—whether from tile cuiter
or glass cutter—rub edge untll flat with a
of coarse abrasive like the 3&-grit

1& To ot curved notches in tile, which are
often required around faucet valves and
shower head nipples, use a carbide-coated
round saw blade in a hacksaw.

approximately the same for both rows.
If therae is a difference of more than &
in. in the width required, double check
your layout lines and correct the
BITOr.

Also, periodically check the tile align-
ment for both level and plumb as you
work, and make any required adjust-
ments, On the installation shown,
alignment was almost automatic be-

POPULAR MECHANICS = AFRIL 1984

cause the tiles we used—American
Olean Brite White Neo. 47—had two
alignment ears in sach grout joint.
When cuts have to be made, proceed
as shown in the photos. Keep in mind
that if you choose to set a course of cove
tiles directly on top of the tub, you must
make any reguired cuts in the tile
course just below the base line, not in
the coves. On this job, we elected not to

19 When Installatlon b

complete, grout
must damp cure for 72 hours before shower
Is used. To do this, soak walls three times a

day for three days with a wet sponge.

use the coves, and instead cut the bot-
tom course to conform to the tub rim.
trregular cuts—such as those around
faucet valves and shower heads—can
be made by breaking off small pieces of
tile with pliers, as shownin step No. 17,
or with a round, carbide coated hack-
saw blade, as shown in step No. 16.
This blade, called a Rod Saw, is made
by Stanley. It vields a clean, smooth cut
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and should be used for exposed cuts.
Once all the tile is installed, allow the
adhesive to cure for at least 48 hours,
then apply the grout. To do this, mix
the dry grout with water until it is the
consistency of heavy whipped cream.
Then, working in areas of 15 to 20 sq.
fi.. apply the grout to the tile using a
rubber-faced trowel. Use firm strokes
to drive the grout completely into the
joints. Go over every joint with a Vein.-

dia. wood dowel wo compact the grout
and give each joint a finished look.

When all joints are filled, wipe the
excess grout off the face of the tile
using the rubber trowel or a wet
sponge. Once the grout begins to dry—
about 10 to 15 minutes—it will form a
hazy surface. At this point, rub the sur-
face with cheesecloth or a soft cotton
cloth to buff it clean.

The last step is to damp-cure the

grout, a process that takes 72 hours.
Completely soak the joints with a wet
sponge three times a day at eight-hour
intervals. After the damp-curing is
complete, fill the tub with water and
caulk the space between the bottom
row of tile and the tub rim with white
gsilicone caulk. Use the same caulk
behind all faucet and shower head
escutcheons. Let the water out of the
tub and you're done. P

Three More Ways You Can Finish Off A Bathtub

FPOPULAR MECHANICS » APRIL 984
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“HOW TO BE A GREAT
GARDENER” SALE!

THAT CONFIDENT LOOK YOU GET

FROM SHOPPING AT SERVISTAR -

ROSS GARDEN NET e

Profects plans without blocking /o
sun, air or mokshure, Peusable, i
61'x 21, Reg, Price $6.49

SALE PRICE $4.47
w1560

RAID, HOUSE & GARDEN
BUG KILLER

Safe and effeciive
Incioces. and outdoors.
t6 oz Reg. Price 54.89

SALE PRICE $3.89

a7

WEBER., KETTLE
GRILL

mp-:rymhin 15?

diameter. Black. Includes FREE
occessonies. Reg. Price §79.9%
SALE PRICE $57.77

A0S

HUDSON,, BUGWISER"® "

SPRAYER

Fasyto mt,manamd fil ‘

ﬂ. Price sﬁ% i i
%}J.E PRICE $24.97 |y

BLACK SUPPORT HOSE
(hoies)

inohotes]

SHERMAN HOSE NOZZLE

Rag. Price $3.99
SALE PRICE $2.47

PSIC

See your Yellow Pages for the dealer nearest you

SERVIOTAR

MIRRORED SUNGLASSES
(justto be cool

STERN'S MIRACLE-GRO,
Speciol formula for tomatoss,

Feads plants fh rocls and leaves.
thz Is. Reg. Prics $4.49

MMSZ&Z

SUNBURN
SHIRT LINE

GREEN THUMB
(hekotis)

STRONG BACK
{manaatory)

SAVER SPECIAL!
SERVISTAR. LARGE
LAWN & LEAF BAGS
45 gal. copocity. %0 per box,

Reg. Price 33.49
SPECIAL PRICE $2.49

#55R. SHO

GILBERT & BENNETT
PICK-IT GARD*
Vinyl-cooted flower
T 447 x 207 White,
o o Reg. Price 58.99
SALE PRICE $5.97

a0

JOHN
BUXTUN

Hardware + Lumber + Home Cenfters



Home Ideas Guide

TROUBLESHOOTING A

HOME ALARMSYSTEM

Here’s how to stop those frightening false alarms and keep
your system silenced—until you really need it.

lt‘s the middle of the night, you're
sound asleep, and suddenly your
fire or burglar alarm lets out a loud
blast. You jump out of bed and search
madly for the trouble, but there's
none—no sign of intruders, no smoke,
nothing to indicate what triggered the
alarm. It just went off by itself. The
next day, you or a serviceman run a
manual test on the system and-—natu-
rally—it works perfectly.

False alarms are an increasingly fre-
quent problem these days as more and
mora homes are equipped with fire and
intrusion alarms. At best, false alarms
are a nuisance, and at worst a frighten-
ing experience that can also unnerve
your neighbors and annoy local police.
To make matters worse, the most frus-
trating causes of false alarms are invis-
ible and fleeting, and don't show up
under routine tests or inspection.

BY ISAAC SZLECHTER

The problem lies in the very fail-safe
principle on which alarm systems are
based. Since the alarm is designed to
sound when current through the house
circuit is interrupted, such as by open-
ing a window, any accidental break in
the circuit—however slight or brief—
will set it off.

Such short, intermittent breaks—
called "swingers” by professional in-
stallers—may not occur for months at a
time and may last only a second or so
when they do. They may show up only
when wind rattles a window, opening a
hairline crack in a foil loop, or when
wood swells or shrinks, causing electri-
cal contacts to part. Frayed wires or
loose connections can momentarily sep-
arate due to vibration or temperature
changes, then "heal” themselves later,
giving no clue to the trouble. A thin film
of dirt or corrosion can also be the rea-

son for intermittent contact failure.

Because these sneaky swingers come
and go so unpredictably, they must be
tricked into showing themselves by
simulating the conditions that bring
them out. The troubleshooting proce-
dures described here are sasy to follow
and will work on any alarm system
that's based on a continuous-loop cir-
cuit, regardless of the type of sensors
you may have. The sensors may be foil
loops around window panes, magnetic
detectors on doors and windows, slid-
ing metal contacts, or fusible links in a
fire protection circuit.

The idea is to divide your main housa
loop into smaller loops so that trouble
spots can be isolated and the faulty wir-
ing replaced. You then check each loop
individually for intermittent breaks us-
ing an electrical continuity tester,

Two types of testers can be used—a

™

Lo —

F ™r .!r_.' _I 3
r ¥ 5 3.

TYPICAL TEST

: CONNECTION

F TO A WINDOW
FOIL LOOP

™ CONMNECTIONS
10 LOOP

OHMMETER OR
MO 12 TESTER

a window indhdiduaily.
Disconnect loop from

rest of system, then clip
tester leads to termi-
nals, as in diagram at
left. Pound wvigorously
on the window sash
|abowve | to jar the Foll, If
problem is a "swing-
break in the foil or Its

connections—it should
show up on the tester,

Its mﬁﬂﬂd
]
control panel [right).
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simple chmmeter that measures elec-
trical resistance, or a special instrument
called an Ademco No. 12 Tester. The
ohmmeter needle will reveal a break in
a circuit by jumping from zero ochms to
a high reading, indicating that no cur-
rent is passing through the loop. You
have to watch it carefully, however,
since a momentary break could produce
a brief, sasily missed flicker.

The Ademco No. 12 Tester has a
handy feature that makes it sasier to
usa, Instead of a needle, it has an indi-
cator lamp that flashes on as soon as a
break in current is detected. The lamp
then remains on even if current starts
to flow again, giving you a permanent
indication. Thus, there's no chance of a
missed reading. The Ademco No. 12
Tester (by Ademco, 165 Eileen Way,
Syosset, N.Y. 11791) is available at
shops that sell or service alarm sys-
tams. It costs about $25, but can some-
times be rented over a weekend for
less.

Dividing your system

Start by disconnecting your system
at the main control panel. Also discon-
nect the power supply, which may be
located elsewhere. (System power is
not needed for testing, as both testers
contain their own batteries.)

Mnmmismdmdawursw

temn into a series of short
sections, aach one control-
ling a particular protected
area, such as a single door
or window. The diagram at
the bottom of the page
shows how this is done.
Break the circuit at points
where wires can be easily
detached from terminal
screws, rather than having
to cut them.

At one end of each sec-
tion, twist the two wires

together. At the opposite
end, clip your tester leads
to the other two wires. You
now have a self-contained
loop affecting just one door
or window, with your tester wired into
the circuit. Now turn on the tester and
pound the door frame or window sash
sharply with your fist, moving your
hand over areas where circuit wires or
sensors are located. The vibration from
your rapping should cause any inter-
mittent breaks to show up on your
rester.

If a break is detected at any point, it
may then be necessary to subdivide the
section into still smaller segments in
order to pinpoint the exact location of
the trouble. Foil loops on windows, for
instance, should be checked individual-

rl has a
Ln%namlmmmﬁmm-m

Ordinary ohmmeter [left] can be used to check for inter-
mittent breaks in system, but Ademco’s No. 12 Tester

lal advantage: Its indicator light remains

ly. Disconnect each loop from the cir-
cuit, one at a time, and connect the
tester across its terminals. If a break
shows up, only that particular loop of
foil need be replaced.

Pay special attention to junction
points that are subject to Movement,
such as electrical contacts between
window sashes. These, along with
invisible cracks in foil strips, are com-
mon sources of trouble due to expan-
sion and contraction caused by changes
in temperature and humidity. Isolate
these areas and rap the swrounding
woodwork as you test for breaks in

S ot kid stuff. mmm
e and 66 Powermaster™ for example. :
ach shoots .177 pellets and BBs up to a whuppmﬂﬁ?ﬂfeetﬂf-_ ]

econd. With super accuracy, too.

greater power outdoors.

Crosman gives you and your famil:p other features like adiuﬂ:aﬂef

- sights, steel bamals, and a clean, crisp trigger pull. i

%- When you're ready to get serious about airgun fun, come up to: a
" Crosman. At airgun dealers everywhere,

And both have pump actions to match your power needs, thp
a few times for safe basement shooting fun; pump up to 10 times Eur_ :




dow frames. The new Mask-It™

using a roll of tape alone.
lay down a one inch strip of
single or double faced masking
l:ar_)l!:hféxacﬂy where you want
it. Then trim it clean in a N
second, with just the
push of a button.

& MBS Wagnes Spray Tech Com

Dwoor frames. Baseboards. Floors. Win-

ith Mask-It, you can quickly

i

plicator covers them all. All in less time,
and with less trouble than you'd have

And because Mask-It takes onl
one hand to use, you can hold onto a

painting™

with the other, Imask c:;ﬁ}'s
paper into place. Or, i
you're reaﬁy talented, use
your free hand toroll v
out the paint. A
Mask-It tape
;Efljcator.ﬂm
n

tool for

wires or poorly mating contacts. Clean
all contacts as you go and check them
for proper alignment. Replace or read-
just any that are faulty.

Also check the wiring between doors
and windows. Frayed wires may be
hidden by their insulation. You can
check a long run of paired wires by
twisting them together at one end and

Checking for invisible breaks Inside Insulat-

clipping your tester leads to the other
ends, forming a loop. Pound the wall
along the entire run as a helper watch-
es the tester for you. Replace any
length of cable that proves defective.
Repeat the process for all of the sec-
tions in your system. If you do spot a
break, don't assume it's the only cul-
prit. Note its location and keep on test-

ing the rest of the system. Other swing-
ers may be lurking elsewhere. If your
troubleshooting is thorough, you can be
sure your alarm system will never
again get you out of bed—unless it's
the real thing. And if that does happen,
you can act confidently, knowing that
your call to the police or fire depart-
ment is not just another false alarm. M

NORMAL ALARM CIRCUIT

FORMS CONTINUOUS LOOP
29
i
CONTROL L — —{ ) 3
PANEL \ oo
PROTECTED
WINDOW OR DOOR e
SLPPLY

TC DIVIDE CIRCUIT
INTO SEPARATE SEGMENTS

CHHMMETER OR
NG 12 TESTER
T

ey
-

DISCONNECT

WIRES FROM ACROSS OPEN END
CONTROL PAMNEL,  OF EACH SEGMENT
JOIN THEM
TOGETHER

LY . _.'. L
COMNMNECT TESTER  ~BREAK CIRCUIT DISCONNECT

BETWEEN POVVER
PROTECTED SUPPLY
AREAS

ed wire Is done In same way as testing a foll
loop. Clip tester leads to ends of a suspected
wire and pound the wall around It.

Secret of troubleshooting an alarm system s to divide it into smail segments so can
be solated. Lower diagram above shows how each ed area can be broken Into a
self-contained loop. induding the tester. Any fault within loop will show up on tester,
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Your
brain
works 3 times
as fast as your
fingers can write! That's where the
Calculator comes in — you can go
three times as fast with your machine
doing the dirty work,

It's sagier and more interesting. And
you'll understand it better when it's fun.
{lf you haven't yet tried out a modern
scientific-statistical calculator, you're in
for a pleasant surprise — see below!)

WHY MATH? To get a promotionar a new
job. Just to hang on to that job you've got.
Toquicken yourmind. Tounderstand this
world vou live in. To impress people. Just
{or some fun you'll feel good about. {Read
those letters below to see how it has
worked for others.)

Do it at home...You can start right
away and goas fast as you like! Putitaside
while you're busy with something else
in short, sef your own poce/

Lotz of us like to aveid being com-
pared with the other members ol a class

we like to set our own standards. Too,
we ltke lo save the time and expense of
going to a school or seminar. (Best of all,
it's a lot cheaper to study at home where
the rent iz already paid — read an/)

Let's be honest. You wouldn't expect
to learn to play baseball or chess by
walching anexpert doit. Math isthesame

you'll need to do some work. BUT
with my calculator methed, you'll see il's
a whaole new ball game!

THIS METHOD IS FRIENDLY! You can
use it on your own. You [ollow interesting
examples step-by-step with calculator
keystrokes — instead of algebra.

Let me introduce myself — I'm Dr.
George McCarty and | teach at the Uni-
versity of Calilornia. Tens of thouzands
ol people like yoursell have already used
my auidebook o teach themselves cal-
culus. Recently [ have teamed up with
another prafessor. We put those same
tested and proven technicues to work for
YOu In a new Btadistics Guidebook.

Even if you've had trouble with
math, thiz method will work for you.
Choose the one you want to learn,
calculus or statistics (or both)
and start foday!

As pennywize Ben Franklin said,
"An invesiment in knowledge pays the
best dividends.”

cHoose STATISTICS

It's used everywhere — to set ingurance
rates and to assess a drug's effectiveness,
to detect a crocked roulette wheel and to
measure lightbulb lifetimes, to audit the
books and to lind your position at sea.
People have always known that their
experience was not a perfect quide to the
huture. Statistics shows us
that uncerfainty is not
only inevitable but
it itzolf iz measurable.
You'll find out about
this in my guideboak.
You'll read informal ex-
planations with detailed cal
culations for topics like "confidence
intervals” and "contingency tables.”
YOU'LL BE DOING Inference and Hypotheais
T--I!inq. the ch:irsq'l.hﬂ.rl m.lirﬂ:ulianu, m‘l’.l,
Aegression and Correlation, Non-Parametric
Methods — they're all here.

SUPPOSE YOU HAVE ALREADY STUDIED
STATISTICS. You'll use Chick-RHelarence Guides
to go straight 1o a topic you wani to refresh yourseli
af — then gel Hight-aow answers i your own held,
business, biology, science, psychology, education

The Guidebook is guaranteed to
work with any calculator or computer. If
you would like to start out with a fancy
new machine, order my Statistics Kit
which includes the guidebook
and a T1-35 calculator which
tinds means and standard
deviations at the touch
of a button. It has
an LCD display, 1000
hour batteries — the works.

PHONE MC or VISA ORDERS TO
(714) 831-2637

Ask for our Catalog of books and caleculators.
LOOK AT WHAT THEY SAY

LEARN MATH — EASY!

cHoose CALCULUS

The math of sclence and engineering —
satellite orbits and compound interest,
bacterial growth and )
radioactive decay, ] -
marginal profits and ot o,
reaction rates, / .
You'll Hind out
about these concepts
when you use the
Caleulus Kit. This Kit
contains my guidebock and a TI-35
calculator which finds log and trig values
at the touch of a butten. (It's modern, too,
with LCDdisplay and 1000 hour batteries. )
In the gquidebook you'll learn both
dilferential calculus and inteqgral cal-
culus — even differential equations!

NEED TO EVALUATE lunctions, areas,
volumes — solve equations — use curves, trig,
pelar coordinates — lind limits lor sequences and
series? [1's all here!

If you're in the biclogical, social or physical
scisnces, you'll ba doing Bessel lunctions, carbon
dating, Gomperiz’ growih curves, hall-life, future
value, marginal coste, motion, eoaling, proba-
bility, prossure — and plenty more.

Imporiant numerical algorithms are hers, too:
rational and Padd approximation, bracksting,
continued fractions, Euler's method, Heun's
methed, iteration functions, Newton's method,
predictor-correcior, successive subshifulions,
Simpson's methed and synthetic division.

lf you already have a scientific
calculator, you can get just the Caloulus
GGuidebooi,

Lo W LT

P.S. — YOU CANDOIT! I'm certain
I can show you this easy way to success
with math, so I guarantee it o you
unconditionally — if you are not satisfied
just send it back for a prompt refund!

" pxcellen! diograms and clear explonations. ™
POPULAR SCIENCE

*Prolessor John Ball ol Harvard College wriles:
I wish [ hod hod as good o calfculus course.”

#5.C. McCluney. Jr. of Philadelphia writes: "Wiih
your book and o calewlalor the whole idea becomes
clear in o momeni, and is a MOST REFRESHING
EXPERIENCE ™

IAXDEDUCTIBLE FOR FROFESSIONALS

sProfessor H 1, Froedman of the U, of Alberta,
slates, “There can be no quesiion os lo the
uselulpess of this book. . Jols of exercises. . very
clearly wriffen. . easy reading.”
=" _slraight-to-the-paint explonations. ..

—HP Key Notes
*Toktronizx Enginesr Bill Templeton says,
“The best, most clearly written book [ have seen
for improving your math skills.”

YES. [ want to learn math fast and easy with your new method. If | am not more
I than satisfied [ can return it for a quick refund. RUSH me the guidebook or com- l
plete kit I select below (kit contains the guidebook and a modern T1-35 calculator).

" |Send FREE Catalog of books & calculators

| STATISTICS GUIDEBOOK KIT
| Howmany? [ls1495 [sz00s
Handling/Shipping 1.00 2.00
| Tax (withinCalif.) 80 240
| TOTAL
| caLcuLus cubesooK KIT
| Howmany? [1g19.05 []s44.05
I Handling/Shipping 1.00 2.00
Tax (within Calif.} L2 270
TOTAL -

For AIR SHIPMENT add $3.00 per item
Phone (714)831-2637 (MC or VISA only)

Enclosed is | Chack, || M.O.; ar charge
my MC/VISA... .

Card #

Hame

Address

Ciy

Binie, Iip =EN S : &
QUTSIDE USA, surfoce shipping is $§2.00 per -I
book or $5.00 per kit. Alr shipment s $5.00 per
book or $10.00 per kit. U.5. FUNDS PLEASE.

EduCALC Publications, Depi. M3 |
27953 Cabot Road _';,I
South Laguna, CA 92677 s



The Crane Co. has introduced a new line of

eagy-to-clean acrylic products featuring the
Royal rofled rim bathtub. Durable, nonfad-
ing ic makes the bath lightweight for
eany it-yourself installation. The free-
standing. sloped-back Royal features cast
brass legs and exposed brass plumbing.
which Includes fittings, waste and
overflow. The bathtub is available in two
models: the R I, which Is 22%: x 30 x 60
In. |$96%). and the Royal II, which Is 22 x
30 x 66 In. |51,066). Both models come in a
cholce of seven high-gloss colors and white.
For additional information about Crane’s
complete acrylic line, contact Crane
Co., Plumb ., 300 Park Awve. MNew
York, NLY, 10022.

The Marvin Window Co. offers made-to-
order round and round-top wood windows

I wil and size to fit
O S T s I it g
dow that comes with a snap-on grid. [Win-
dows can also be ordered with authentic
divided lites. ) This window I3 installed over
a terrace door. The windows are con-
structed of ponderosa pine and come finish-
sanded. ready to stain, paint or vamnish.
Marvin windows are avallable with “- or
1-in. insulated glass, or you ::egﬂ them
with triple-glazing for Incre ENergy
conservation. Prices for made-to-order
round-top windows start at about 5300, For
additlonal information. you should contact
Lynette Erickson, Marvin Windows, War-
road, Minn. 56753.
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Here's a do-it-yourself, battery-operated
home burglar alarm system from Dicon Sys-
tems Limited, 719 Clayson Rd. Toronto,
Ont. MIM 2H4. The system consists of a key-
activated control unit which monitors door!
window switches and de-

pressure-sensithive
tector mats. The switches [55] and mats |

to create a custom
alarm for any size home. The C100
alarm kit | 550) contains a control unit, one
dooriwindow switch and 10 ft. of wire. A
D200 siren | $80 | connects to the C100 kit and
sounds when the alarm |5 activated. For
more Information, contact the manufacturer,

A\ fﬁ“

[$15] are sold

The Duro Perfect Match do-it-yourself coun-
tertop repair kit flxes nicks, scratches, holes
and burrs In laminate surfaces. The
kit contains seven colors. whidch are blend-
ed to match the damaged laminate, a
syringe of repair compound, a spatula and
spreader. Two kits are avallable: one for
colors and one for wood-tone laminates.
Each kit costs 510. For details, contact Loc-
tite Corp.. 4450 Cranwood Ct.. Cleveland,
Ohilo 44128,

The Mode! 660 bath unit | $97) from NuTone
combines a 1.500-w. heating element with

a 60-w. celling light to both heat
and | from a single appliance. A five-
blade fan distributes the heat throughout
the room. For further information, send §1
to NuTone Div., Madison and Red Bank
Rds.. Cincinnati, Chio 45227.
(Pleage tum to page 154)

Burgess”

Lawn Mower Insect Fogger

KILLS FLIES
& MOSQUITOS

WHILE MOWING YOUR LAWN

90 day Warranty
® Saves time on product
# Effective & o dasting
# Fils most 4 cycle walk-behind [awn mowers
& Kit inclpdes para nesded lor aasy mstallaton

Order Mow By Mail Or Call Our Toll-Free Number

(800) 323-9061 In Iiinods call

(312} 223-1100
..
Y3, send ighy Mol 1230

Lawn Mower inseci Foggenis)

Sajnata
Customer Service CENOL PRODUCTS

Ri &3, Grayslake, IL B0030

WOODWORKING MACHINES
5 in 1 Combination

WiTH ELECTRIC MOTOR WHICH
DEVELOPS 3 HP,

# 34~ LATHE

=10° TABLE SAW

« 114" DISC SANDER

= 16%" VERTICAL
DRILL PRESS

- HORIZONTAL

DRILL PRESS

- VERY IMPORTANT
Tha onty machine built with,

A ALL CAST IROM TABLES
B. HEAYY DUTY DESIGN

C. DEVELOFS 3 HP MOTOR
0. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FORALL YOUR NEEDS .

CALL NOWN! FOR FREE GIFT
Toll Free (1-B00) 421-2467
IN CALIFORMNIA CALL COLLECT (213) 543-07T61
D visa [0 MASTERCARD O MOMEY ORDER
PLANT:
MASTER WOODCRAFT CO.
800 SPRUGCE LAKE DRIVE + PO BOX 669

HARBOR CITY. CA 20710
1A Rapublic-Legun Groug)

Daakership Avadable .




SAVE MONEY ON SUPERB

QUARTZ CLOCK MOVEMENTS!

©® EXTREMELY RELIABLE

® HIGHLY DEPENDABLE

© LOW WHOLESALE PRICES
® FAST DELIVERY

Dimensions 2 13/16" X 2 13/16" X 5/8" M 88

MADE BY THE WORLD'S LARGEST PRODUCER OF QUARTZ

TIME PIECES. THE SAME MOVEMENT IS FOUND IN BRAND

NAME CLOCKS RETAILING OVER $100.00. IT CARRIES
A FuLL TWO YEAR GUARANTEE!

PRICES INCLUDE HOUR AND MINUTE HANDS. ADD 25¢ FOR SECOND HANDS.

QUARTZ CLOCK
MOVEMENT

QUANTITY 1-2 3-9 10-24 25 50 100 500

$8.00 | $6.00 $4.75 $4.00 | $3.75 | $3.25 | $3.00

PRICE

NEW CATALOG

556 PAGES OF CLOCK
MOVEMENTS, DIALS,
e ACCESSORIES, HANDS,

y - X TOOLS, AND MORE!

CATALODG #1584 $1.00

HOW YOU CAN
MAKE BATTERY
OPERATED CLOCKS...
| EASILY. By Charlie Plumb
64 Pages - Fully |llustrated

Book #190 $5.95

SAVE $5.00 ON DL #P20 !

YOU GET — ONE M88 MOVEMENT $8.00
ONE BOOK #190 $6.95
HEE' ONE SET SELF ADHESIVE
DS CLOCK NUMERALS $1.00
HA AN ONE CATALOG #184 $1.00
SPECIAL PRICE $11.95! $16.95 VALUE

THIS KIT CONTAINS EVERYTHING YOU NEED TO MAKE A CLOCK EXCEPT -
THE FACE WHICH CAN BE MADE OUT OF ANY PIECE OF FLAT MATERIAL.
YOU CAN MAKE A COMPLETE CLOCK IN MINUTES!

ORDER TODAY FOR ONLY $11.95

[

| "=$=.l] TOOL CATALOG #835H
e OVER 250 PAGES OF PRECISION TOOLS AND SUPPLIES USED

.‘i'--_‘ BY JEWELERS, WATCHMAKERS, CLOCKMAKERS AND OTHER
e -il CRAFTSMEN.
I

m....__-; CATALOG #835H $4.00 (hSfunganlemien,

Parrad

PLEASE HUSH THE FOLLOWING |TEMS:
o (S

Addrass
WE ACCEPT VISA AND
City State Zlp MASTERCARD FOR
OADERS OVER $25.00
Deal #PC 20 @ $11.85 [J send Catalog #184
______MB88 Movements @ = %£1.00 anclosed,
Postage & Handling $2.00 [ send catalog #a3sH
Total Enclosed — £4.00 enclosed,
KerCe :
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{Continued from page 153)

The Concept 5-ft.
by Pease Industries,

patio door | $600)
100 Dinde Highmaay,
Fairfield, Ohio 45014, features a wood inte-
rior on an energy-efficient steel door. Oak,
walnut and azh interlors are avallable. The
door has a 1-in. deadbolt and 1-in. insulat-
ing glass. For details, contact the maker.

! —

-l-.-..._.._-_-_‘
l

Leviton's new 600w, solid-state slide
switch dimmer, model No. 6631 [316). offers
full-range dimming with positive on-off
action. A locator light makes the switch vis-
ible in the dark. The slide switch dimmer is
sold nationally for 516. For more Informa-
tion. you should contact Cormsumer Prod-
ucts, Leviton Ma 5%-25 Little
MNeck Parkoway, Little Neck, N.Y. 11362,

Jacuzzi Whirlpool Bath, 298 North Wiget
Lane, Walnut Creek, Calif. #4596, introduces
the Espree portable whirlpool spa [32.195).
The Espree is a totally seif-contained unit
that you simply plug into a 115-v., 20-amp.
circult and fill with water. No plumbing Is

required. The 28 x &4 x T0-n. acryllc spa
accommodates four adults and comes with
factory-installed redwood skirt and cover.
For detalls, contact the maker, ™
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" IF YOUNEED AN )

JOINTER

UP TO 6" WIDE

JOINTING: If vou have roughsawn,
weathered or re-cveled stock thar is cupped,
warped or twisted, just a pass or two on the
face and edge prepares it for final thickness-
ng through the Mancr

placed, but could use gauges for oil
pressure and alternator. | appreciated
the two over-and-under gloveboxes,
especially the huge bottom one. And
there's an additional storage bin under
the front passenger seat. All these vehi-
cles, though, offer an abundance of
nooks and crannies to hide things, and
all but the Toyota have under-seat
bins.

The Vista's handling and braking
suffer slightly from a lack of tread
patch. The FP185/70R-13 tires just
aren't very wide, and that makes the
car lose its grip before it cught to. The
brakes aren’t hard to lock up either, and

MINIVAN TEST
{Continued from page 95)

lated. The Vista's acceleration is the
best of this group, hitting 60 mph in
approximately 12 seconds. Even so, the
two five-speeds | drove both had a mys-
terious carburetor stumble between
1.500 and 2.000 rpm. There are two
other transmissions available for the
Vista: a Twin-Stick four-speed with
manually selectable overdrive, and a
three-speed automatic

The Vista's seats feel good, and drv-
er vision is excellent in all directions,
The hooded instrument cluster is waell

Seats in the Mitsublishi Vista are not as easy
to remove a3 those In a true van, but they
do flip and fold into five different configu-
rations, including this bed.

POPULAR MECHANICS « AFRIL | 984

hardwood pl
Qain ut as easily as pine

AVERSATILE

PLANER

B WIDE » 4% THICK

PLANING: When vour project calls for ac-
curacy, the precision Model 684 can handle
stock removal ranging from a mere whisper
up to a full 5/32-inch on each pass. Special

laning knives handle oak and

est. And it has the least powerful
engine, so performance suffers. You
simply have to be patient and not dart
into traffic. You learn to live within the
Vanagon's performance limits, which
include 0 vo B0 in about 18 seconds.

Also, with much of the Vanagon's
weight in the rear, gusty sidewinds and
passing trucks tend to blow the vehicle
around quite a bit. Again, there's not an
awful lot of rubber on the road. The
example I drove veered to the left
under panic braking, and its rear
wheels had a tendency to lock.

Volkswagen has done a commend-
able job of civilizing the Vanagon.
There's a lot less engine and road noise
than in previous generations, especially
during acceleration and at highway
cruising speeds. Gear shifting with the
manual four-speed is easier and
smoother than before. VW offers a
three-speed automatic, as wall.

The Vanagon's seats are firm, and
the driver has total visual command of
the road. Passengers find loads of room
in every direction, but there are prob-
lems with ventilation. The heater/vent
system itself is confusing and difficult
to use. Three of the four slide levers
don't seem to do much, and the front
fan isn't very forceful. In defensa of the
gystem, there's a second set of vents
plus another heater/ventilation fan un-

(Flease tumn o page 187)

I noticed a fair amount of understeer on
the tight, short course | drove. The Vis-
ta isn't intended for road racing, nor are
any of these vehicles, but [ think you
have to be careful about hurrying them
on slippery surfaces.

Volkswagen Vanagon
You get an awful lot of room in the
VW Vanagon, and that's by far its
greatest attribute. You pay for that
space, though, in a number of ways.
First, the Vanagon, being the largest
of these four vehicles, is also the heavi-
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\
A PRECISION

MOLDING: As a molder, the Model 684 is
a real money-maker that will licerally pay for

itself. Plenty of power to tum out highest
quality finished millwork such as flooring or
paneling, and for just a bare fraction of the

cost you normally pay your lumber dealer.

FOLEY-BELSAW CO.
95008 FELD BLDA.
FILLED BROCHURE, WRITE: | kAMSAS GITY, MO. H‘HTI

ron FREE racr

ADDRESS
cmy
% _ ETATE Iif




AggeT
25, but when the
film Towering Inferno appeared in the
“T0s, there was one chilling note of real
ism. If a fire breaks out and spreads
across the upper floors of a skyscraper,
there’s little equipment available to get
people trapped inside to safety or to
fight the blaze. A West German compa-
ny, however, has come up with one
solution
The High Rise Hescue Cradle from
Wahlefeld is & gondola that climbs the

can be used for windows

washing 'platform when
there Is no fire. P

can be used for rescu, too.

lofty heagh

side walls fold out to form bridge
which firefighters can run ho

also can be used as litter carriers
injured persons. The f wall

ot like a drawbride  bie st

wWOTks with the stan

yw-washing units they

starting (o install on most high rise
today,” says Doug Eastwood, vice
ident of Wahlefeld Safety Corp..

@n a lower floor. Roof jib, '

H L |

building lowers ca

ound gondola is brought
a special truch T
d to the buildir
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Cne fireman works rescue cradle controds
It his lap aboard the cradie [1). while the
main pliot sits in the rear of the truck [2).
watching the cradie rise and. If necessary.
taking control on a panel In truck (3). The
cradle can open to camy a litter [# on
gither side, \With both Htter wings open

[5) the cradie can camy 12 passengers

a second pilot can use a set of controls
to adjust the safety cradle precisely.
When the side walls are folded out to
form the litter wings, firemen can con
nect their hoses to standpipes on one
floor, bring the cradle up to the next
floor and hose down the building
beyond the range of any fire truck. The
fire depariments of New York, Boston,
Detroit and Miami have taken part in
demonstrations of the $500,000 sys-
tem, which may be used in some Amer-
ican cities within the next two years

RIL 1964
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wman a typical 5-ton tractor rolls
across a field for tilling or har-

vesting, it destroys valuable soil and
hinders crop growth. The sheer weight
of the tractor compacts the soil and
keeps water from seeping into the
ground. Wherever the wheals roll, plant
growth is inhibited.

To combat the problem, the federal
Agricultural Research Service has de-
veloped a behemoth dubbed “The
Spanner” {top). The machine’'s 30-foot-
wide frame lets the farmer till more
acreage per pass than he could handle

N ELECTRONICS

Tey Q.

It looks like a credit card, but It works
like a small ¢ . The Smart Card
from France contains a 16K computer
chip on a tiny circle in the cormer of the
card [above). The card Is inserted Into an

. The card can then be pro-

grammed to work like a checkbook,

withdrawals or other

tr J.C. Penney will start using

the Smart Card next year, and it will be
available for home use by 1986,

—

Heaw tractor has hght tnuch

.

with an older tractor. Camera equip-
ment on the tractor or a worker sta-
tioned at the far ends of The Spanner
(above, left) help him keep his eyes on
his work.

After covering the length of the field,

the farmer would take one wide tum
and start a new super-row (center). A
computerized cabin (right) lets the far-
mer have as much control of his work as
if he were driving a smaller tractor,
HResearchers believe this type of tractor
will increase crop yields by 10 per-
cent.

POLARIZED CATHEDRALS |
Princeton University Prof. Robert Mark's |

new book, I Gathic Struc- '|
ture [MIT Press, 520). reveals how archi-
tects like Mark are using optical analysis |
to determine loads and stresses on tall |
structures, The photo above of the 1
Cathedral at Reims. France, and the
polarized light photo of a plastic model |
of the same section [inset) is a case in |
pudnt Passing polarired light through I
model, architects can  plnpolnt
:nun:ei of wind stress. |




Return of the propeller?

ot all airliners of the future will necessarily be jets—
some may start sprouting propellers again. The
props, however, will look like nothing you've ever seen
before. Developed under a joint NASAPratt & Whitney pro-
gram, they sweep sharply backward at the tips and are
arranged in two multibladed clusters that turn in opposite
directions on concentric driveshafts. The design, which
looks something like an oversize eggbeater, is said to move
large masses of air more efficiently than conventional
straight-bladed props. The counterrotating blades also can-
cal out prop torgque, providing smoother control and greater
safety in the event of an engine failure.
The new sweapt-blade props are turhine-driven and are

called propfans. According to current studies, for short-
range airliners of the 120-passenger size, propfans could
reduce fuel burn by as much as 30 percent over turbofans
of comparable thrust. Locating the engines near the tail
puts the wings in clean air, improving lift. It also greatly
reduces cabin noise. An ingenious coaxial gearbox, using
planetary gears to reverss the rotation of the turbine's out-
put, simultaneously drives one prop cluster clockwise and
the other counterclockwise.

If propfans prove to be as fuel-efficient as they seem,
they could start showing up on small airliners within 10
years. They may look strange. but to financially strapped
airlines, those eggbeaters could be beautiful.

Can flying boats make a comeback?

he great flying boats of the "30s,

like Pan Am's luxurious Clippers to
the Orient, have long since faded into
wistful memory. But now the flying
boat may be coming back. Two new
prototypes are currently exploring the
feasibility of using small, water-bome
airliners to take some of the hassle out
of air travel.

The S5-X (left), built by Shin Meiwa
of Japan, is a 40-passenger, twin turbo-
fan amphibian designed for island hop-
ping in the Pacific, where conventional
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airport facilities may be nonexistent or
too small to handle land-based jetlin-
ers. The Do 24 TT (right), built by Dor-
nier of Germany, uses three turboprops
instead of jets. Its purpose is to sarve
coastal cities where passengers could
be delivered directly to downtown
docks instead of to less convenient, out-
of-town airports.

Editor: Dennis Eskowy

Contributors: Shelgon M. Gallager, Jack Harmmond
Richand Schrader, Joel Davs, Feff Bichmond,
Jahn Ginsbeng

The relaxed-looking eman above Is
actually fiylng a glant airliner—one-
handed. Gone is the big central control
column with its familiar two-handed
yoke, Instead, the pliot controls the

‘with a small handle on an armrest
at the left side of the cockpit. The minia-
ture side stick, similar to those on mod-
ern fighter Is being tested for com-

mercial aidiner use In an A300 Alrbus, |

Some adva

claimed include more |

precise control of the airplane, less arm |

fatigue and an unobstructed view of the
Irstrument panel.

POPULAR MECHANICS « APRIL 1984



SN MILITARY .

TERADEATOR PULSE RIS R T A
RUCK LALCOED | l_-'g"ﬂ' I\ } I,
.| i |I-{ i

d - “F DATA
% G .

New watch buys tim

aving the life of a wounded soldier depends on medical
help arriving on time and knowing right off how to
treat him. A new concept for a combat wristwatch-like com-
municator designed by Dr. W.A. Tacker of Purdue Univer-
sity may be what Army medics have been hoping for.
When a soldier is downed, he or a buddy can activate the
watch, or sensors touching his skin would activate it auto-
matically as his vital signs changed. Coded data on his tem-
perature, pulse and location would be beamed to a radio
interrogator device on a truck. The interrogator signals medics
that someone is down, tells them where he is and decodes
the medical data. An airborme interrogator could work
with the truck interrogator to locate the fallen soldier.

f -~ - 4
-ﬁ'.l ! _-‘ g - -l
First all-Israeli fighter jet

lsranl will soon have a supersonic fighter jet of her very

own design for the first time. It's the long-awaited and
still highly hush-hush Lavi shown in the artist's impression
above. Until now, Israeli fighter pilots have had to rely
heavily on the Kfir, a hybrid remake based on the French
Mirage, and on aging U.S. F-4 Phantoms.

The new Lavi (Young Lion), expected to appear in the
late ‘80s, is an advanced canard/deita configuration capable
of speeds near Mach 2. Its all-moving canard foreplanes
and computerized fly-by-wire controls will give it excep-
tional combat maneuverability and also permit low-speed
takeoffs and landings on short desert airstrips. The Lavi
will be partially funded through U.5. aid. l.a‘l:'

| e ——

N TRANSPORTATION

UNSTOPPABLE
TRANSPORT

| According to Its maker,
only a helicopter can go
| into more places than this
double-jointed,  double-
| tracked all-terrain vehicle,
| | Consisting of a pair of
| self-powered, articulated
| | crawler units, it can climb
| 54" grades, ford streams
and slog through deep snow or mud with-  demess rescue ambulance to antitank mis-
out sinking in because of its low ground sile launcher. The vehicle. which is desig-
pressure—less than half that of a human nated the Bv 206, is manufactured by Hag-
footprint. It's shown here as a mountain glunds of Sweden. The machine has been
transport for skiers, but has many other adopted by the U.S. Army as part of our
uses, both civilian and military, from wil- go-anywhere Rapid Deployment Force.

— ]

"Who cares about your helmet melting? The
batterres just went out on my dog tags.”

ELECTRONIC DOG TAGS

In 1983, the Army started replacing its |
Jeeps with a new land-rover vehicle. |
And the old steel pot heimet. in which |

soldiers once bathed, shaved and even | And now NASA s the

cooked, gave way to a plastic heimet | ] could be launched into orbit as ear-
that provides added protection, but | as 1991, The unit. which Is estimated to
wiould melt from cooking. By next year, | cost 58 billlon, would
anather Army Institution may give way | be uzed as the launch base
to technology. New computerized atlon of Mars and beyond.

tags are being tried by some units. The | nents of the space station would

tags contaln a microchip that encodes | tied into low Earth orbit and assembled In
name, rank, service number and medical | space. The space station would
history. They have a Ik memory. about | equipped with a module,

the same as a hand calculator.

SPACE STATION 19971
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Joinery
With
Invmble

Open your eyes to a
no-show and no-tell
wood joinery technique.

TEXT AND PHOTOGRAPHS
BY JORMA HYYPIA

Tha next time you need to join two
lengths of wood, but don’t want the
nailheads to show, try a technique
called blind nailing. When combined
with glue, blind nailing is a fast, easy
means of making remarkably strong
wood joints.

This technique is most often used to
produce a finished, L-shaped trim
around countertops and table edges.
and to conceal a plywood edge. You can
also produce a wide variety of mold-
ings—including baseboard, crown,
chair rail and corner guard—Dby blind-
nailing two, three or four routed pieces.
Blind nailing is also used to edge-join
boards 1o form wider panels.

A tight-fitting joint

First, be certain that the two pieces
to be joined form a tight-fitting joint.
Sand or plane the wood where neces-
sary. Next, mark the nail positions onto
the larger, flatter piece. For most jobs,
1%%- or 2-in. finishing nails spaced 6 in.
apart work fine. In the photos, 4d (1%
in.) finishing nails are used to blind-nail
Ya-in.~thick pine.

Cut off the nailheads with end-cut
nippers or cutting pliers. Then hammer
tha nails partially into the edge of the
first piece, as shown in the photograph.
You should make certain that the nails
don’t protrude too far, otherwise they'll
pass through the second piece.

Mext, grind sharp poimts onto the
protruding nails using a stone grinding
wheel in a drill press or portable elec-
tric drill. The sharpened tip offers less
resistance to wood penetration than the
blunt-end nail.

Gluing the wood

Apply carpenter's glue to the first
piece and clamp it to the edge of a
workbench. The protruding nails with
the sharpened ends should be facing
the rear of the bench. Position the sec-

=]

routed or sanded without hitting nailheads.

Blind naliing was used to make

this remarkably strong. t
wiood joint. eted pilece cmlyhne

Space the nalls az needed and
partially into the edge of the

i

Apply carpenter’s glue to the nalled edge.
Be sure that the surface is clean and dry.

ond piece against the nails and apply
pressure gradually by squeezing the
two parts together with C-clamps.
Tighten the clamps little by little, start-
ing at the ends and working toward the

Tighten the C-clamps gnduulb.r to draw the

two pleces t MEWSPaEET
down mmmmygluesq:ulm

center. Place newspaper under the
work to absorb any glue squeeze-out.
After the glue has dried, the assembly
is ready to be sanded, routed or planed
without hitting the nailheads. ™
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FREE | HEARING AIDS

Belﬁlél!l- BUY ¥0P 50% OF i?t';gPARABLE

SPECIAL OFFER TO READERS OF POPULAR MECHANICS

BODY AIDS
MODEL 598

* Small and Slender

* Most Modern Styling

* Inexpensive to Operate

* Lightweight Aluminum
Case

» Separate ON

BEHIND THE
EAR AIDS
MODEL 270

* Fits Comfortably, Inconspicucusly.
* Separale Telephone Coil for Clarity.
s High/Low Range on Volume Control

and OFF Switch

$199%

_"\

J/

GET QUALITY HEARING AIDS AT AMAZINGLY LOW PRICES BECAUSE WE SELL

DIRECT BY MAIL « YOU PAY NO DEALER MARK-UPS OR

COMMISSIONS

FOR FREE INFORMATION AND HEARING LOSS
:ﬂ direct—Eliminate dealer markups QUEST'ONHQIRE, 'CA.LL

commissions.

1/800/323-1212*

FREE TRIAL—no obligation.

TOLL FREE

Time payments arranged afer you are

satisfied with the Aid of your choics. *lllinois Residents please use coupon.

LALLM i 7575 ARING AID CORP. + 188 Kishwaukee St. + 7.0 Box 16

One year warranty on all Hearing Aids

45!

from LLOYD'S. | Rockford, IL 61110 Dept. PM8 |
NO SALESMAN | ] Please send me FREE Literature and LowPrices Wi |
WILL CALL : on all types of Hearing Aids. WILL CALLE ||
We promise no salesman will ever call on | MAME I
e, |annni 55 :
| o STATE 2P CODE —y
LLOYD’S WE EVEN PAY THE POSTAGE . . . Just tape or paste this Postage-Paid label to
TRUST THE the front of any envelope. No further postage or addressing is needed. ==
CUSTOMER I Dept. PMB8 NO POSTAGE NECESSARY
IF MAILED IN THE
PLAN ,
Qur Trust the Customer Plan | UNITED STATES

has been a rescunding suc-

cenrcw s weve | \BUSINESS REPLY LABEL

sent thousands of Hearing
Aids to customers in all 50 |
states. Over 250,000 Hearing

Aids soid altogether. We "'h POSTAGE WILL BE PAID BY ADDRESSEE
have never asked for a de-

posit. Our files have thou- = LLOYD Hearing Aid Corporation

sands of letters from satisfied

customers . . . and from med- i 123 KiShWHUREE st.

ical clinics, hospitals, veter- I

ans organizations and institu- ‘J- P'O = an 1 .645

tions. Want us to prove it?

Just write us or send the cou- I Rﬂ:kfﬂrd, IL 61 1 10
kpan on this page ) |

FIRST CLASS PERMIT Ho 1891, ROCKFORD, ILLINOIS

L



PM LOOKS AT...

A Wood And Masonry Filler

Miracle Putty is a resin-based patching
compound used for making difficult
repairs in wood, masonry, ceramic tile,
plaster and more. The kit includes resin
gel. wood mix. cement mix and a hard-
ening agent. To use it, combine the
proper mix with the gel and add a few
drops of hardener. Mix thoroughly and
apply with a putty knife. The wood mix
is used for all but masonry repairs. It
can be sanded, but the cement mix
cannot. Both were found 1o be effec-
tive. The wood patch surpassed similar
products because it could form a sharp
comer (as shown) without chipping
during rough use. Similarly, the ce-
ment mix showed excellent adhesion
to masonry and could be feathered into
a fine edge without loosening.

Each kit can make up to 1% qts. of
concrete mix or 1% qis. of wood mix. It
costs $16 postpaid from Anacon Co.,
2737 North Hampden Court, Chicago,
lll. 60614.—Hosario Capotosto

WRITE US FOR PRODUCTS.
WRITE US FOR PLANS.
WRITE USFOR IDEAS.
WRITE US FOR ADVICE.
WRITE US FOR EXPERIENCE.

The kit [top, right] contains resin [can).
wood mix [lighter bag). cement mibc, liquid
hardener, cups and It costs 516 post-

Apply the filler with a putty knife
m right|. Repaired gaps and cracks in
the wood |below, right| are stronger than
the wood |tself, yet the putty can be easlly

[above). It's quite durable and can be feath-
ered to a fine edge before the filler sets.

SOWHY HAVEN'TYOU WRITTEN? S

From deck designs to paneling pointers,
Georgia-Pacific has more ways to help you
improve and protect your home than
anyone. , .

The Paneling Book—Features 32 of

helpful paneling ideas and easy-to-follow

instructions. ($2.00)

The Rogfing Book— A comprehensive,
-by-step guide for the roof-it-yourselfer.
udes estimating guide and inspection

($1.00)
Ig Dmk&m&—"ltt:hmqu&s for tuming
Pressure Treated Lumber into decks, porches,
pool areas and more. A favorite idea-starter.
($2.00)
The Wallworks Book—Remodel, patch, or
start from scratch—with tips from the people
who know wallboard best. ($1.00)

Or, write us for a complete list of all
G-P's do-it-yourself literature. All to help
vou get the job done with confidence.

To order, or for helpful advice on your
home improvement project, write:
Georgia-Pacific, Dept. PM, P.O. Box 48408,
Aflanta, GA 30362,

YOU CAN BUILD ON
OUR NAME:

Georgia-Pacific Aﬁ




The Ionger you drlve your catr...
The more you'll like Exxon motor oil.

Today, vour car’s engine not only has to work
harder, it may also have to last longer. So
make sure your motor oil can go the dis-
tance. Exxon offers a full line of high-quality

motor oils, like Exxon Extra™
with special anti-wear addi-
tives for engine protection
and special friction-modifiers
to improve gas mileage,

And every one of these oils
measures up to API SE, the oil
industrys toughest protection

Mﬂﬂ

Look for Exxon oils in new, easy-to-
use, 1 guart side-pour bottles and
casy-to-carry shrinkwrapped cases of
twelve 1-quart cans

standard for gasoline engines.

Choose from these four quality Exxon oils:
Exxon Extra 10W-40 and super-premium
Uniflo® 10W-40 for gasoline engines; Exxon

Extra 10W-30 and straight-
grade Exxon Plus™ for both
gasoline and diesel engines.
Help keep vour engine in

the prime of life with Exxon
motor oil,

EXON

rEE—

Quality you can count on.



Stud Earrings
Only *4 Apiece

This is NOT a Misprint.

Dear Reader:

Today the famous New York jewelry firm of
Carter & Van Peel, of which | am President
and Chairman of the board. has begun re-
moving pairs of 17-facet diamond stud ear-
rings from its New York corporate vault and
will distribute them, on a first-come basis, for
only $4 apiece to every person who mails this
ad to the company address (below) before Mid-
night, June 30. 1984.

All earrings contain a genuine |17-facet .25 pt
solitaire diamond and will be accompanied by
a Certificate of Authenticity to that effect.

The solitaire diamond in each earring is a
genuine precious stone of the same size and
quality that the firm of Carter & Van Peel
regularly sells to its customers and advertises
in leading publications such as The New York
Times, Vogue, and Cosmopolitan.

The diamond in every earring is a completely
finished stone. each one cut, faceted, polished
and set in a classic Tiffany setting layered in
two mils of genuine 14K gold.

These diamond stud earrings will not be sold
at this price by the company in any store. To
obtain one at this price. mail this original
printed ad to the company address below no
later than Midnight, June 30, 1984.

Why do we offer diamond stud earrings
for $4 apiece?

Being neither philanthropists nor saints, we at
Carter & Van Peel expect to gain far more
than we lose from this publicity campaign.
Our firm is already well known to the public as
one of the largest direct marketers of
diamond and precious stones in America. We
expect this publicity campaign to make us the

largest, and to increase our yearly sales by
millions of dollars. We will also gain the names
of persons such as yourself, who will constitute
a valuable roster of potential clients to whom
we can mail announcements of future sales.

As we readily admit, this publicity campaign is
unashamedly profit-oriented and self-serving.
If you accept in the same spirit, 1 think we shall
both be well pleased—or your money will be
speedily refunded.

There is a limit of two (2) pairs of earrings per
address at this price, but requests which are
mailed early enough (before June 25) may
request as many as seven. Therefore | suggest
you respond promptly—or forever regret an
extraordinary opportunity missed.

Sincerely,

President and Chairman of the Board,
Carter & Van Peel, New York.

TO OBTAIN YOUR DIAMOND STUD
EARRINGS: Mail your name and address and
$4 for each pair of earrings. Add only $2 ship-
ping and handling no matter how many pairs
you are requesting. Allow up to 6 to 8 weeks for
shipment. Mail to: Carter & Van Peel, $4
Diamond Earring Offer, Dept. 114-15, Box
1049, Westbury, N.Y. 11595, (V82351)

NOTE: All diamond stud earrings are covered
by a full money-back guarantee. For your pro-
tection, they are self-insured by the company

and shipped direct from our corporate vault in
New York.

& 1984 Caner & Van Peal Lid



One Rand Operation —Rear Ditfereutial Drive

CYCLE-CHAIR, the NEW ALUMINUM ELEC-
TRIC BIKE that s different and safer. It's so
easy to handle, you control on, off, forward,
fevarse, s , Steering, and braking with
just OME HAND!

Use CYCLE-CHAIR indoors as well as out-
doors. Share your bike with a friend, travel to
the store, or take it to the bank. Be indepen-
dent on the Cadillac of 3-wheelers. Its low
canter of gravity and all-aluminum frame
makes CYCLE-CHAIR the lightest, strongest,
safest 3-wheeler on the market today. Costs
urrlgr pennies to recharge at home,

end for free booklet and special offer on
CYCLE-CHAIR, PEDALPOWER electric bike
motors and pedal tricycles or call toli-free
1-800-257-7955, in N.J. B0O0-232-6550,

30 Day Trial » Money Back Guarantee

ELECTRIC MOBILITY CORP., DEPT. 275
591 Mantua Bivd., Sewell, New Jersey 08080

| fiame

I City Saate Zip

I Send in: MONTEREY DOMES
1760 Chicago Ave.
MONTEREY DOMES

Geodesic Home
Kits.

Affordable. Highlv Efficient.
Ready to Assemble.

A Monterey Dome &= the home for all seasons
and cimates. A home that is easy 1o afford and
simplie to build. Save up to 60% on building costs
and 50% on ufilities.

Engineered in kit form for the novice, first time
buslder. Ready io assemble with all paris precut,
predriffed, color coded and hghtweight

Avadable in sizes from under 700 o over 3500
square feel with unlimited foor plan ideas. Prices
start at $3995,

Send today for Monterey Domes 100 page
color Catalog & Plans Book of affordabbe kit
homes. $6.00.

O Yes, | want to begin my Monterey Domes expaeri-
ance. Plasss send my 100 page copy ol Monterey
Domes Cotalog & Plons Book. Enclosed is $6.00.

O Also, pleass send me the Monterey Domes Basic
Homw Assembly Monuosl lor an addstional $5.00.

Riverside, Calil. 92517

For Visa or MasterCard orders call 800-321-2234 I
lm Cabif. call BOO-F36-4455]

L——————----J

THE HEAVYWEIGHT

BUILT FOR THE PROFESSIONAL . PRICED FROM $189

__ The Heavyweight is entirely American-made with top-quahly
M. Materials and construction. It's priced for the hobbyist,
e Dt tough encugh for the professional wood worker
A 12HP motor with four-step pulley provides
power 1o spare lor lurning, sanding, grinding,
bulfing and &, driting. ACcessornes
nclude a .

) complete toal

12° Wood Lathe turning set and
Ground steel ways a face plale
100% American-made. and sanding disk

Cast iron head & tail stocks.
52° long; 38" between centers,
Sealed ball bearing head stock.

for culboard
furning

Free brochure on request o
WILLIAMS & HUSSEY MACHINE CO. @
Dept. 51, Milford, NH 03055 T, =
Toll-tree: 1-800-258-1380 In NH: 1-673-3446 i

Enjoy the TV Fun and Thrills
You're Now Missing!

Receive and enjoy 3 vasi wealth of snler-
tainmen!, sducalionsl and specialized

gramming — space shofile irsnsmissions,
amaleur and experimental felecasis . .

Broadcasis NOT avallable on present
VHF or UMF channels, s

3

oNLY ¥129% compLeTe

FULL SATISFACTION GUARANTEED

woirld — & ai sasily sMordable price. You cam
gven CHARGE it to your VIS4 or MASTER CARD ae-

“LIVE FEED' coust, if you wish.

SOUENSICIEN  Gouncomers 1 has bov prociion sngosord AT DESGH — OVER 20 1CH DASETER
. for simple instailation by seyose. Mo techmical  Your dish fsnt a skimpy 127 or 147 disk..

4

OWLT $129.95 (OMPLETE — (REDIT CARDS ACCEPTED'

YES, that price is cormect! Bnby $129.95 for
everything you need Including cable and ali hare-
ware, Until a few monmths ago. you would have

LIVE attic, :wllhl
CONCERTS range, high quality recegtion Iﬁ':wlrr and

i many “near-fringe”’ areas. (PARA-3
Hyper-Sensitive Distance Prabe extended
reception.) It may be installed wherever

an unobstructed “line-of-sight” path from
transmittiing stations is

RELIGIDUS,

IMPORTANT: EEWMsMM?'hr_m
EQUCATIONAL

! | BXDRATHOLE, NOn-GOmmercial and
Wu T pentectad or mesincied by FOC nies
mqm.mmm.mmm

" ® NOT SOLD FOR INTERCEPTION OF SUBSCRIPTION TV SERVICE ®

[\ FOR FASTEST SEPACE

il B v (9LL-FRIE g s - 8 5 - e
DRAMAS AND = rmnmmmuu-mnhmm.muu-ﬂ
MUSICALS 1-800-228-6500 i [iiaict o LATTING TOAM GROLP Lz ;

rmiafme oy Rt o R e R A1 s i o 115 e 1§
~ Ty, e T T 1 e 1t OCRESAT P10 tystom 1 extond rocagtion Wy dnd gssary o g |
ity ot §17105 (b 514 chipgng ol hamafing) I

Ehis

Above Prones For

I
I
L]
1
I
1
I
I
1
I
I
1
1

i tvturaed completn, inchuding 0 handwars, within 38 damy

e (WY DMLY Inciude 4% Z2808 D pius el 1Y, IF 30F) = e -
MEALES INDURIES INWITED. Wity or Phase 516 35270001

Sutfariannng

I

1

P e OADERS ONLY l
SPACE PROGRAM Far Infarmation: TN IO [ GHEEK ENCLASER I
TRAKSMISSIONS Call 1-516-352.7000 || Sty e :
[ 1] —— I

_____ i PRINT E‘.hu' [T11 2] i
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INSTANT MEMORY

The New Natural Way to Remember! |
— ;

® Now you can instantly remember
everything you see, read, and hear.
e Guaranteed to save you time, '
money, and effort.

® Used by over 100,000 men and
women in all walks of life.

Success dependsoniit. ..

INSTANT MEMORY is the fastest, surest, most enjoyable method ever
devisad to acquire a parfect memory without even irying.

MNo memorization, no word association.
It helps you solve problems fast. Reduces stress, fatigue. And even
improves your tennis game!

Release your photographic memory. Nothing is forgotten! Leam “how”
you remember, “why™ you forget. Discover a natural ability of your mind to

instantly recall everything you see, read, haar,

You can have a
photographic memaory.

With INSTANT MEMORY, anyone can
remember anything . . . without even
trying! It unshackies your perfect
mamaory from sall-imposed axile
instantly. This new way to ramember is
&0 simple, quick and usable, everyone
can usa it immadiataly.

Age is no barrier.

Why'? Bacausa the results are automatic.
It is the easiest way to remambear
names, faces, dates, speaches,
formulas, music, phone numbers, and
evan entire books.

Pass exams easily!

I Enu are in school, with INSTANT
MEMORY you can parmanenily
ramambar all you will ever study, Now
you can eaaly pass every axam with
less study, nowormy and no “test trauma.”
Increases your vocabulary, iImproves
spelling, masters forekgn languages.

Here's how it works . . .
Science has proven the accumukated
axparience of a liletime |s preserved
ﬁdmk in mind. INSTANT

EM simply releases itl Without
word associations. Just the natural
powars of your mind. I's a spectacular
way to put a lifetime of learning al your
fingartips. And it's your birthrighit!

About the INSTITUTE
For over 20 years, the [nstitute of
Advanced Thinking has eamed a reputa-
tson af proven reliability and imegaty.
I has gained intemational acclaim
as the world™s first and only instruc-
tion in Matural Memary.” The
Institute is & member of the Amencan
Agssociation for the Advancement of Science,
American Association for Adul and Con-
tinuing Education, and Pacific Palisades
Chamber of Commerce.

Play any sport better!
INSTANT MEMORY means your game
just got bettar without practice. Why?
Bacause the "perfect gama” exists
Inside you n;ghr now! Simply learn how
to "unleash” it.

Learn any skill.

INSTANT MEMORY means leaming
new skills at a speed you didn't think
passible. Because it's a natural state of
mind. It comeas built-in, So you don't
have to work for it. No repatition, no
relearming!

Win atcards, gives hes,
overcome stage fright.

This is far more than just a “mamory”
course , . . it is & new way af iving.
INSTANT MEMORY enables you to
play any musical instrument, find lost
articlas, awaken the exact momeant you
desire, tell stories and jokes without
MENOUSNESS, Improve your typing, think
faster, and much mons

Thera's no end to the things you can do
with INSTANT MEMORY.

MINDSTORMING® -

your key to creativity.

With this amazing technigue ofiginated
by the INSTI . you can instantly

liberate your inner creative abilities and
natural intuitive powers, It fioods your
mind with a fortune of money-making

ideas. Thare is no limit to what you can
discoves, invent or produce!

Instant speed reading.

The first time you read something should
be vour last! Now you can inalantly
remember ai! you read. Because
# you will read a page like a

thers is no limit to the words you can
raad par minute.

D INSTITUTE OF ADVANCED THINKING 1881

YOU WILL LEARN

O How 1o remember as fast as you think

O Poise and seif-confidence in any situation

2 Your mind has NO limits

[0 Hidden talents you didn't know you had

O Why all other memory courses are ohsolete

O How o excel in everything you do

O Forgening is antinatural and “curable”

[ Real ESP is using your mimd comrectly

[0 How to relax your entire body in seconds

O Why concentration improves automatically

O To express yoursell persuasively

[ There's a library already in your mind

O To advance your career by staying informed

IJ How to "unlearmn’ psychological obstacles

O To recall even tough technical material

O Popularity, prestige, recognition is yours . . . and
miuch, much more!

PLUS the added benefit of being able to quickly read all the maga-
rines, newspipers and books you desire . . . and retaining all of it more
clearly and accurately than ever before . . . al a surprisingly low cost,

photagraph! With INSTANT MEMORY,

FULL MONEYBACK GUARANTEE

i you are not satisfied, simphy returm your ook within 30 days for a complate

refund. Absolutely no risk!

[ - -
§ Institute of Advanced Thinking [ |
J 545 Via de la Paz, Dept. Ph484 ]
] Pacific Palisades, California 90272 B
§ Yes. please send me your unigue INSTANT MEMORY book
j foronly $10 complete by First Class Mall at no extra cost. ]
| ]
' Addrass — I
= iy Simle Zip =
§ O chwgemyOVISA O MasterCard M
| T __Exp.Date ‘I




SCARIEST PLACES TO DRIVE
(Continued from page B6)

be doing something right. For some
drivers, the worst place of all was Chi-
cago's brutal Dan Ryan Expressway,
known to long-haul truckers as the
“Dirty Dan.” This is where traffic from
all over America thunders together
from 12 directions, in 16 lanes! (But do
you see Chicago in the NSC's top ten?)
Now take a look at the story on page 86
for the “'driving man's list” of the scar-
iest places.

Out of all these gripes comes one dis-
covery: Drivers are really pretty much
all alike. If they're “stupid” because
they don't signal in Boston or pile up in
Los Angeles, then critics must also call
them stupid in Houston because they
drink coffee. It's hard to point a finger.
New Yorkers told us New Jersey driv-
ars were “'the worst.” Jersey drivers
return the compliment,

But it doesn't prove anything. Where
there's danger, we found, the finger
often points not to drivers at all, but at
tha people who are handed billions of

dollars to rid our highways of danger-
ous places, and aren’t doing it! In high-
way and police headgquarters, some
officials keep saying, "It's those stupid
drivers.” Then they go on sticking little
black death pins in their maps to show
just how those "stupid drivers' keep
getting into trouble over and ower
again, in the same spots.

On some maps there's no maore room
for pins. Yet the same death traps
remain unchanged. But when so many
drvers find so many places to fear, it's
time for some changes. ™

M'flmtfmmrhamadisﬂmﬂmk—
lyn-Queens Expressway, which
snakes its way through those two New
York City boroughs. For the most part,
it is an antiquated, twisting, potholed
nightmare, sunken below street level—
an open vehicular sewer clogged with
private cars, commercial vehicles and
the worst kinds of mobile urban wreck-
age, vehicular and human.

In fact, it's the people on the BQE
who make it as bad as it is. Spastic driv-
ers are the norm. They careen around
trucks, have no lane discipline at all, loll
along at a drug-numbed 30 mph, sud-
denly accelerate to 70, then brake to
20—all without warning and for no
apparent reason. At night, pans of the
Expressway are used for drag racing,
three abreast.

My worst experience ccourred sever-
al years ago when a bunch of drunks
riding in a station wagon tried to throw
firecrackers into my open convertible at
50 mph! It's a real pest hole.—Wade
Hoyt r

California Highway 17

The worst stretch of highway—the
one | hate most—snakes its miserable
way over the coastal range between
San Jose and Santa Cruz. California
Highway 17 used to be a lot hairier
before they put in those four-foot con-
crete centar dividers, but it's still a 20-
mile roller coastar.

Crowds of surfers and beach-goers
stage weekend grands prix on 17, usu-
ally with drivers in tha slowest cars
going the fastest—those in Bugeye
Sprites and clapped-out Baja Bugs.
Then there's usually a couple of dicing
Porsche 914s or the guy in the blowby
Alfa trying to press by two girls in a
new Supra. Mix generously with 18-
wheelers puffing laboriously up the
grades, stir in some blind entryways
and even blinder curves, and you end
up with what's essentially one never-
dull lane each way.

There are turnouts, thank God, some
aven offering radiator water, and those

PM Editors Pick Their ‘Favorites’

oases get plenty of use in the summer-
time. Triple A wreckers ply 17 like tha
Coast Guard off Florida, and if you
want to see the signatures of drivers
who either cashed it in or came close,
check the center dividers for rubber
marks. Some roll right up over the top!
If ever a road needed straightening or
widening or both, this is it.—Michael
Lamm

Henry Hudson Parkway

The silent, rusted-out hulks of
wrecked cars dotting the route of the
Henry Hudson Parkway (West Side
Highway) north into the Saw Mill River
Parkway are mute testimony to the
dangers of this route into and out of
Manhattan.

The Manhattan Island stretch is
mostly under reconstruction now. But
there are still long stretches of old cob-
blestone roadbad that becoma a virtual
ice rink when wet. In additon, there
are several tight switchbacks with
exposad clumps of steal that usad to be
safety barrier, making this road an acei-
dent that's just looking for a place to
happen,

Once up into Westchester, the Henry
Hudson Parkway becomes the Saw Mill
River Parkway and it's just as danger-
ous.

For many miles, there is no inside
shoulder—just raw, exposed steel bar-
rier inches away from your sheet metal.
Combine that with many, many tight
tums and switchbacks and it's no won-
dar the steel is twisted opan, crushed
and even missing in many spots. Not a
fun road.—Joe Oldham

John Lodge Expressway
Thera is a sign, but the determined
usually ignore it. Leaving the GM
Building in Detroit's new Renaissance
Center area, the gquickest way back
downtown is to scoot south on U.5.-10,
the John Lodge Expressway. The alter-
native is to exit the Lodge to eastbound
1-84, than hit southbound I-75. This is
where it gets tricky. The entrance to I-

B4 east exits left from the Lodge, only
1,000 feat or so south of the Milwaukes
Aveanue on-ramp. To hit it, one must
cross all four southbound Lodge lanes
in quick order, causing no end of disor-
der among onrushing traffic. That's
why it's prohibited.

The hurried or merely foolhardy still
attempt it, since the move is virtually
impossible to police. But if it's been
raining or snowing, the hurried or foal-
hardy have a surprise waiting for them:
As the exit from the Lodge tums left
into the entrance to -84, it apexes
beneath an overpass. It's dark there,
and in bad weather there frequently is
@ large puddle over the curve. This
results in catastrophic, hydroplane-
induced oversteer into the concrete
retaining walls lining the passage.

Let's be careful out there, ckay?—
Daniel Charles Ross

Nonthern State Parkway/Route 1

It's not the job of highway engineers
to keep us on our toas—aor brakes—but
to design roads for the lowest common
denominator of driving skills. Too many

radius cloverleafs are particularly peril-
ous, especially in the wet. The world's
tightest cloverleaf is Exit 31, south-
bound, Glen Cove Road on the west-
bound side of the Northern State Park-
way on Long Island. Calling it the Wall
of Death may be exaggerating a little,
but it's got to be the closest thing I've
sean to the high-banked turn at the
Mercedes-Benz test track.

Then there's Route 1 in Florida, the
stretch through Coral Gables: In both
directions it's a three-lane. concrets,
slot-car track with curbs on either side,
undulating and unforgiving. To negoti-
ate it in heavy traffic is the greatest
challenge to your sense of lane disci-
pline. Signaling and changing lanes in a
predictable manner is a must, Even the
best driver, if he's in a car too large and
softly sprung, will have trouble with
this one.—Bill Hartford
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Build This Clock
$59.95

Iru:hilnu MOV,

dial and hardwars.

® Do-il-yoursel| procut
case kit

#50lid hardwood

#Baitery oquariz
movement

®Money back guar-
anleg

®Prompt shipmenl

®Quality for more
than a lifetime

[ S8and my Early American Wall Clock
{Pleass add $3.00 io kit rrh:- o
2 Send my FREE .“onh- . 80
my copy 1984,
pags Klockit Calalog.
Name
Addreas
City, Siate, Zip
O Check Enclosed
O Visa TIMasier Card Exp, Dale

Card Mo.

= Call (414) 248-1150
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DEPT. PMaa&
KIT ro. sox sz

than a canoe or kayak,
* Perfect for crulsing,
fishing, and family fun.

Affordable Quality — Factory Direct Price
Since 1955
r—————.— —m_'=1

Send K2 00 for pew 1564 color cambog
[mailed Firs Clasa)

I I
I Folbot, Inc. I
| PO. Box 70877, Dept.  PMH3 |
| Charleston, SC 20405-0877 l
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|
| e |
| oo Snase Ze |
e e e e i e e e ]
168

Quattro drive train adds a driveshaft, rear
axle and two differentials behind the nor-
mal Audl front-drive harchware. A driveshaft
for the front differential passes through the
tubular gearbox pinion shaft. The center dif-

FIRSTHAND REPORT: AUDI
{Continued from page 101)

fuel consumption. Even the Audi peo-
ple seemed a bit confused about when
to lock the differentials and when not
to, but it was agreed that locking them
would make the car understeer
(*"push”) more in tums, and could make
it more likely to skid on icy or slippery
roads.

However, in deep snow, locking the
diffs may be the only way to go. With
the differentials locked, a Quattro can
get stuck only if three of its four wheels
lose traction.

Many 4wd vehicles can be immobi-
lized if only two wheels begin to spin,
and conventional cars won't move if
only one wheel spins.

Terrific handling

The Quattro’s handling on dry pave-
ment is wonderful. The tires stick to the
road in 8 confidence-inspiring way and
you feel there is no limit to the speed at
which corners can be negotiated.

There is less understeer in the nose-
heavy Audi with d4wd than with fwd,
but on a dirt road [ was able to detect
mild understeer and even trailing-
throttle oversteer—Ilet off the gas sud-
denly in a turm and the rear end begins
to slide out. Give it some gas and steer
into the skid and you’ll be okay, but it's
a tricky maneuver for a novice to han-
dle.

We drove the new Audis in Vermont
ski country before the snows came.
Acceleration on hilly roads is good only
if you use the gears and really rev the
engine. Performance is lackluster be-
low 4,000 rpm, although the Audi's
short gearing provides plenty of rpm
when you need it.

There is a fuel economy penalty for
all this buzzing, of course. The engine is
busy. but not especially noisy, so Audi
has thoughtfully provided a rev limiter
that kills the ignition at the 6,200-rpm

ferentlal prevents tire scrub in turns, when
the front and rear wheels travel through
different arcs. The center and rear differen-
tials can be locked for maximum traction
when the going gets rough.

redline to prevent any overreving.

The transmission shifts crisply de-
spite a rubbery linkage and lots of
driveline windup. This windup occa-
sionally causes a disconcerting “'rubber
band” effect on the 1-2 upshift, and on
downshifts if you don't heel-and-toe the
pedals to match the speeds of the
engine and transmission before you let
in the clutch.

An automatic transmission would
mask this behavior, and Audi expectsto
have one available for the Quattro by

next year.

Brakes among the best

The Audi's four-wheel disc brakes
are among the best I've ever used, and
they worked perfectly to stop the car
with no drama when [ came whipping
around a blind turm—only to find a
dump truck backing out of a building
sitel

The Quattre’'s $16,500 list price
includes power steering, brakes, win-
dows, door locks, antenna and mirrors
{the latter are also heated), spoke-style
alloy wheels, cruise control, full instru-
mentation and a four-speaker stereo
system. The only options that you can
get are a power sunroof and metallic
paint.

That's a lot of hardware, but for
$16,500 one would like a few more lux-
ury touches in the Audi's austere inte-
rior.

The 4000 retains its cheap plastic
instrument pod, which is surrounded
by flimsy switches, a dinky 2> 4 vanity
mirror and several pieces of Volkswag-
gn hardware on the windows and
doors.

Service accessability on the Audi
engine is a lot better than it locks at
first glance. The five-cylinder engine is
really packed into the engine bay, com-
ing within about an inch of the grille
{the radiator is alongside the engina).
You really don't want to think about an

(Please turn fo page 193)
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Save Gas, Save Engine with ‘POLY’

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

WHAT IS POLY? “Poly" is short for
polytetrafluoroethylene (TFE). It is the
slipperiest substance known to man (1981
Guiness Book of World Records, p. 188).
The Petrolon Corporation, makers of
Slick 50, has invented a way o perman-
ently bind this slippery chemical to your
engine with one treatment. All you do is
add one quart of Slick 50 to your oil dur-
ing oil and filter change. By reducing
engine {riction, Slick 50 increases gas
mileage and horsepower and reduces
engine operating temperature, thus caus-
ing your oil and engine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls.

HOW DO I KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials. The “Consumers Digest™
magazine (March/ Apnl, 1982, p. 35)
states “Slick 50 does reduce engine heat
and ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon™
Researchers at the Franklin Institute
Research Laboratory, after applying a
powerful ultrasonic cleaning process 1o a
Slick 50 treated engine, were surprised at
its permanence. They stated, “Weactually
expected the Petrolon Slick-50 TFE Resin
coating to also be removed, but later
found it was still there,”

The FAA (Federal Aviation Adminis-
tration) has fully accepted Slick 50 Air-
craft Piston Engine Treatment (F.A.R.
#313.49). An FAA test simulating 1400
hours of engine use (equivalent to about
70,000 miles on a car) showed almost zero
engine wear!

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity engineering experiment station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.9% for light and
heavy loading respectively. The senior
engineering researcher at the University of
Southern California in San Diego stated
this, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university.” The Space Shuttle
Columbia uses the chemical “poly™ in its
gears and bearings because it is the only
chemical lubricant which ean withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

TFE RESIN-ENGINE
4. COATING

ture test overseen by the Automotive Ser-
viees Council for Pennsylvania and shown
on television station WTVE. Three cars
with between 75,000 and 129.000 miles on
them were treated with Slick 50. Six
months later the oil was drained from
each vehicle, and the cars were driven
without the oil plugs for about a half hour.,
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available, If
you are still skeptical, send $2.00 to defray
printing and postage costs, and we will
send vou additional, more detailed test
information, elc.

HOW DO YOU TREAT AN
ENGINE? Very simply. A few minutes
before oil and filter change, add engine
fush (sent free with each order) to clean
out the engine. Let the engine idle for 10
minutes. Then drain the oil, change the
filter, and add the proper amount of ail
less one quart. Add one quan Slick 50,
drive for 30 minutes, and leave it in the
crankcase for 3,000 miles. As the engine
operates, the oil carries the polytetra-
fluoroethylene between the parts where it
is burnished into the pores of the metal,
Once impregnated, it is permanent, 5o you
do it only once, not each time you change
oil. One quart of Slick 50 will treat all
standard 4-, 6-, and B-cylinder gasoline
and diesel engines.

WILL IT WORK WITH MOST
OILS? Yes, Slick 50 will work with all
petroleum-based oils and all synthetics
that are compatible with petroleum-based

oils. An exception is graphite oils, How-
EVer, ONCe an engine is treated, vou can go
back to a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 50?7 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area, By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RVY% really need this! It reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 eliminates the
“lubrication starvation™ that all cars expe-
rience when first started before the oil has
a chanee to circulate. Up to 90% of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for $34.95 less than the cost
of two tanks of gas.

WILL SLICK 50 HARM MY EN-
GINE OR AFFECT MY WARRANTY?
No! Shick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer’s engine war-
ranty requirements. In addition, Slick 50
is the only product of its kind 1o have bath
an APl (Amencan Petroleum Institute)
and an SAE (Society of Automotive Engi-
neers) rating imprinted on the package. It
also has a SF-CC-CD service
classification.

ARE DEALERSHIPS AVAILABLE?
Yes. Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions makes
Slick 50 easier to sell than many other
products, Free dealership information is
sent upon reguest.

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

For purchase or further information,
call toll-free 1-800-515-8624 (in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 5. York 5t., Englewood, CO 80110,

O | enclose $54 95 « 100 shipping and handling.
O | want 2 or maore ({ree shipping and handling).

(| Check o C.on a Viea MawerCsrd
Card Na Exp [haie

Same

Addroes

iTave wireri mddiwss ol posshie [or UPS delner)



( ATTENTION

Have more space, more quuw faa-
tures for kess money. Complete it your-
self. Reduce costs by $1,000's. Curtis
does the heavy, difficult framing, then
supplies finishing materials with step-
by-step instructions

Don't settle for less ... you can get
more home the Curtis complete-it-
yourself way.

Send Coupon or
Call for a FREE Catalog.

LOT OWNERS: )

More Home for Your Money!

Over 45 Models
to Choose From!

b1k
ey

B Special credil arrangements
for lot owners.

® Quality materials and
leatures.

B Use our plans, your plans, or
best ol both.

® Discounts for cash buyers.
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There's a representative near you! 2301 Figrida Ave S0 Minnsapons, M 55428

It’s Easy
To Dip-Treat
Lumber

fter trying the brush-on method,

I've found that a faster way to

treat lumber with wood preservative is
to immerse it.

However, the hardest part is finding

a vat long enough to hold the lum-

ber. My answer to this problem was to

use a 10-ft. length of 5-in. aluminum

Call Toll Free: 1-800-228-2323 i Piease Prili

or 612-542-4300 ' Blame —=

In Mabraska Call: 1-800-642-9606 | sccreds
Curtis Homes @i i

612} 543-4300 Frane) t=
: O we
Custom buuft on your for. =] Enc;::::c:.l:iﬂ O hor priority haadlirg
S — — — ——

OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN B EASY STEPS|

1. Call 1-800-841-8674 for literoture ond
prices.

2, Study literature ond price sheet to
determine that cluminum columns are less

expensive ond easier fo obtain thon wood
columns.,

3. Sall spouse on oll odvontoges of aluminum
columns.

4. Call foctory at same toll-free number and
ploce order for columns to be shipped
immediately from stock of 50,000. Use
credit card or moil check.

Schedule Saturday morning do-it-yourself

project.

& Columns will arrive in opproximately 10
days.

7. Amange for moral support, 2 soft drinks,
1 con elbow grease, hommer, saw, level,
ond jack.

8. Follow directions and install columns on
Saturday merning, eat lunch, then play
golf with friends.

Wonslfrce

Phone BOO/841-B674 toll-free
Moultrle, GA 31768

ll

5". &, 8, 1w, 127,
157, 187, 24"
diamatera.
BOUARE—
@"ud”, B8, B,
107x10%, & 12012

| FLUTED DEEIGN
| {1 complsts with standard
¥ Long [ f cap and base..

L | ADDITIONAL CAPS

AVAILABLE —Scamazz,
Corinthian and split cap
{  and base.. PERMAMNENT,
| TROUBLE-FREE-will not rot,
| warp or splil. Replace your
okl wood columna wilh

i sluminem. LIGHTWEIGHT,
! EASY TO INSTALL—cul down
labor cosia, materal costs and
handling time. . BAKED-ON
FINISH—oven baked columns
complataly linlahed for home
remodaling when quick
instaliatlon is required..
HOMES— perfact for porches,
antrances, colonnades — & new
idea In interior decorating.

gutter. 1 sealed the end caps on the
piece of aluminum gutter with plaster
of Paris (there's a chance that the petro-
laum solvents used in the wood preser-
vative would dissolve other sealants
and cause leaks).

With the gutter resting level on a pair
of sawhorses, [ was able to immerse 20
ft. of 2x4s and an 8-ft. length of 1x4
simultaneously. It required nearly 2
gal. of preservative to immerse this
amount of lumber.

Since a three-minute immersion is
required for 2-in.-thick-wood, | treated
more than 120 ft. of 2x4s plus 240 ft. of
1x4s in about two hours. This amount
of lumber absorbed almost 3 gal. of
chlorinated phencl-type wood preser-
vative in this length of time.

—David W. Roberts
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“I not only got 15% to 20%
better gas mileage and
improved performance, | got
rid of an engine’s worst
enemy, carbon deposits.”
Harry Hyde, i:gsh:eréq legend in car racing circles, in-

dependently the Platinum Gas Saver. Here are
some of his comments:

“99 out of 100 gas saving devices don't work. This
is the one that does.”

"l didn't believe any product could save gas, including this
one. | decided to test it myself. | hooked up the Gas T
to my car on a trip from North Carolina to California and
back. I ran one tank of gas with the Gas Saver on, the next
with it off, and so on. | always got significant improvement
with the Gas Saver on,

But to make a precise measurement, | tested a couple of
engines on a dynamometer in my lab. | metered the gas
going in with a sensitive instrument that's accurate down
to % of 1% of a gallon. | consistently got 15% to 20% better
gas mileage with the Gas Saver.”

“When you take a 85,000-mile-engine, and it's a
dirty mess inside, and then you look at it a week
later and it's clean. . . it makes you take notice.”

“What really got me excited was when | unhooked the
mﬁn&s and took them apart. | lifted the heads and probed

ith a pen light, and in every case the Gas Saver had done
a masterful job of cleaning the piston heads, valves, spark
plugs and the whole inside of the combustion chamber.
The only other way | know to get an engine that clean is to
take it apart and scrape it."

"A lot of people think if they change their oil
regularly they'll have a clean engine. Not true.”

“From the time a car rolls out of the showroom and onto
the street, unburmed fuel begins to form a hard crust on
the cylinder walls. This crust can slowly eat away at your
engine, almost like a cancer. Changing the oil does
nothing about the carbon deposits building up in the
combustion chamber where the oil doesn’t reach, These
carbon deposits can cause inefficient combustion, engine
wear as well as pinging and dieseling. By getting rid of
these deposits, and keeping them out, the num Gas
Saver makes an engine last longer and run better. This
little product has made the engines I've put it on run as
smooth as silk.”

’ !_I-'
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How the Platinum Gas Saver works.

For years it has been known that platinum has an
extraordinary ability as a catalyst to promote combustion,
Until now, no one had figured out an effective way of
getting the right amount of platinum into the engine. The
patented Gas Saver system is a scientific breakthrough
and works by dispensing extremely small amounts o
platinum in vapor form into the gas-air mixture before it
enters the combustion chambers. The platinum causes
the mixture to burn more efficiently and helps the engine
burn off the carbon deposits.

10 minute installation you can do yourself.
We supply the materials and complete instructions. The
(Gas Saver dispenser connects easily to the engine's
vacuum line,

:9 for 18,000 miles of the Platinum Gas
ver.

You pay only for the Platinum Gas Saver solution. The
dispenser is supplied at no additional charge. If your car
gets 15 miles per gallon and you get 15% better gas
mileage with the Gas Saver, then you should save about
$198 in gas over 18,000 miles. Also, many cars have been
able to return to low octane gas after years of using
premium. Of course, the results you get will depend on the
make, age and condition of your car, For cars already
getting over 20 miles to the gallon, there is enough Gas
Saver solution to last 30,000 miles.

Satisfaction nteed or your money back.

If you do not get at least 15% better gas mileage, or if for
any other reason you are not satisfied with this product
after 6 months, then send the Gas Saver back to us for a
complete refund.

To order call 1-800-468-T625

Please send me,

Account Mumber

Mame
Street(for UPS delivery)

Platinum Gas Saver(s) for $49 each, | understand that if | am not
completely satisfied with the product, | can return it for a 100% refund. Call 1-800-468-
7625 any time to charge it to VISA, MasterCard, American Express or C.0.D. To order
by mail, fill out the form below. Make checks payable to Automotive Laboratories,
Inc.(no cash, please). Add $3.00 for shipping and handling per order.

Visa [J Master Card [0 American Express [0 C.O.D. O
Expiration Date
Automotive Laboratories, Inc, P.O. Box 9604, Boston MA 02114

Phone( )

City State

Zip

Car Make and Year

Approx. Miles per Gallon
Massachusetts residents add 5% sales tax. Allow 4-6 weeks for delivery
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Rpcoed brepiang ComErsations o yoa
obice go home Connecis bebwesh any
cassetie of tape recondel s you
tHephone or Seleghone LINE  Slarks
automatically when phone i snswerad
Bncords both sdes of phoee comversaton
Siops recteder when phone 3 horg ap
Thas deace & Pl 85 FEweing sennce

Each
$19.95

Guper Powaril
Wireless Mic

¥ tmes more pweertul T e meis

Traremie up 55 ' a8 85 any PV rad

Easy 1o assemble kil 15W Bafiesy dnal ncl

Call [305] 725- 1000 or send §19.95+ $1.00 shipping per
e b LISE .0 Boa PR- X082, Meiboumae FL 32001
COD% seeapd For 2atajog of fransmabers ware ccrambiers
and aifser spacialty ems, snchose 5200 to USI Corp

TAKE JUST ONE ... AND WE'LL
MM(E YOU AN EIELHSWE DEALER*

-

L s W e
el drive = amphibious

2 and 4 parsangir models

CALL TOLL FREE 1-800-255-2511
i Mew York Siaie TIE-855-FF36 caliect)

Recreatives Industries, Inc
B0 Depot 51 Bulalo. MY 14206

Since 1969, World's Lerges! Manulaciurer of Six-
‘Whesl Drive All-Terraln Vehicles

M e terviory is sidl open (you must be 21 years o sge|

Gas to Electric ——
Conversion Kit

A5 LAMP BURMS 572 T0 5120 OF GAS PER
YEAR. QLR COMVERSION KIT OPERATES
(M o THE COST OF GAS. Easyto
el 2- bty foefure doplicaies The
charm and ingreasies The Sghl autput ol
iy gas bghl. bschades automalic G A
Dusk = M-Ar-Jamn pholo slecing poa-
ol Avatiahis in 12 »of o 115 wol

FOR MORE INFO WRITE:

Gaslight Conversions, Inc.

1030 CHARLES AWE 5T, PALL, WN 55104

R Kl Plans, Kits

4 Hardwood

l'l'i‘)Ys Wheels, Parts
h

Catalog $1.00

Charry Treg Toys, Baimonl, OH 437 18 [614) 4841748

=) HYDRAULIC JACK REPAIRS

A Business of your own

i Eam whils you lmam sl fome. Mikons of @ o pu
| wtations, inacking fms. ic. red BaniGng. Wie whow

| FOW. Shart apare Bme o your basement o ganige
opportursly 1 machancs

i Wirie for folder Mo PRd and fhes Donus offes

: : HYDRAULIC JACK INC.
-NOE= .0, BOX 18, ACCORD, MY 12404

FURNITURE
PLANS

Ower 500 Living Room, Dining Room
and Bedroom Furniture Plans in
many styles.
ILLUSTRATED CATALOG S2.00
(Refundable)

VINES Box 845 M. Chelmsford MA D1883
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POLYMER

THE ORIGINAL I

SEALANT!

Still Available ONLY Through Car Dealers @ $250...
OR DIRECT BY MAIL @ $11.95!

The First and Finest Polymer Car Care Prod-
wct Offered to The Public, & years age

Then and now it has Deen used Dy
new car dealers for their protes
sional 5250 polymer applcatons
THE EXACT SAME PRODUCT
they use in iheir showrooms and
service shops today is STILI
AVAILABLE to you directly tor
$11.85 (16 oz. boltle; enough for
2-3 cars)._ by caling the num-
ber below or writing. Your order
will be rushed oul by UPS in a
few days.

Not Carried In Stores. Thou-
sands of customers have
asked us WHY this oulstand-
ing, professional-strength
product 15 not available in
storas? The Surprising
Answer is This: Despile the
fact hundreds of thousands of
botiles have been soid through
ads and mailings by oil com-
panies 1o their credit card
holders, and customers keep
coming back for mone (many
buy cases of 12 lor neighbors
and friends, elc), the retail stores _
refuse to be impressad. They ve 14
senously told us our product quality

is too good. . that we should put our
maoneay into slick, expensive display
boxes and TV adwverlising, rather than
worry about what goes inside our bottle so
much, It seems they are ;:Jru"rlalrilg..l |r1tera-sted
in advarlising campaign 1
create consumer aware:
(some call it hype). Thera-
fore they prefer to carry
"big-name” products
in fancy boxes.
made by well
known car-wax
campanies who
have the same
marketing pri-
orities

5 1IN
e55

Frankly, we don't
know how o deal
with retail storas very

well. But we DO know how 10 make the best

your car dealer can buy.  and we guaranieg
I N . . ..

WAL COUPDN WITH DRDER

yﬂu ‘Il agree. of we'll refund ywour money upon

receipt of your returned bollle (at least

--all full). We do this because we

intend to conlinue putling Gur

maney INSIDE THE BOTTLE, not
into packaging on the outside

Starshine's Original Polymer

Sealant Is Not A Wax, Nor s it
A Weak Polymer Imitation. It
i5 & genuing PROFESSIONAL
Auto Finish Sealant. It actually
bonds to your car’s finish for
months, profecting it from fad-
ing, chalking, dulling. On a car
where some oxidation already
exists, this product will bring it
up and out, for easy removal

Absolutely No Rubbing or
Buffing Meeded. Mo hard
“work” is required to apply
Starshing’s Polymer Sealant
Simply wipe it on, wait 25
minutas, and wipe it off You
can apply it under most any
condition, even full sunlght.
After you experience how

gasy and completely effective

this product s 1o use, YOU'LL

” J MEVER USE WAX AGAIN!

Over 1,000,000 Botties Sold
Worldwide. |n Japan car owners actu-

1 ally pay 355 a bottle! In Europe and hena at

home tens of thousands have been soid for
$30 sach. Now, on a direc! basis, you can
purchase a 16 oz, boltle lor anly

511,95  _a small invastment to
HESD YOUr car showroom
bright for years. If you
aren't one of our cus-
tomers yet, and you

|, care aboul how your

g ll car looks and
5 ll ages, then call or
: | write. It beats

spending your
money on pretly
boxes and
presarve your
Palymer finish with
Starshine PolyWash. |t

’-ﬁ ||||I |

" | !!|| :.|| ||||

applies extra Polymers as you wash your car in

car-care the usual
LD OVER 1,000,000 BOTTLES SOLD WORLDWIDE Rublhil:-H
you or (oee the

order couvpon balow tor more information)
L i1 f 1 1 fr i r i 1111

If you care how your car looks and ages, then call or write.
it's better then spending your money on pretty boxes.

SHOP FASTER BY PHONE
1-805-966-7187

Ox send a check o credit card # (Diners Club, VISA,
MasierCard, American Express) for ang Palyrmar
Sealard (#100) @ $11.95 (plus $2 00 shipping) ea
SAVE 54.00—Order 2 or mone botties é 59 95 (plus
£1.00 shipping ) e SAVE EVEN MORE: BUY BY
THE CASE—12 bottle case #134 @ $99.95 (plus

12 00 shipping per casel ALSO AVAILABLE:
STARSHINE POLYWASH#® 133 —Clganer Datergert
that rejuvenates your Polyrmer Sealand finisin, 5895 for
a 16 oz. boitle, plus ($2.00 shipping) ea 145-81

STXRSHINE O P

8168 STATE STREET, DEPT. PSa872
SANTA BARBARA. CA 83101

Amencas Premum Direct Mad House Now In Ouwr Tih Year
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LIQUIDATION BUREAL, INC., 3602 N. 35TH AVE.. PHOENIX, AZ 85017

MUST LIQUIDATE

REMAINING INVENTORY OF NEW S H.P.

AIR COMPRESSORS

at far below dealer cnstl

-5 HP  ASME RATED 80
- 230VOLT 1SAMP  GAL_ TANK [vert.)
« TWIN CYUNDER - REGULATD

- 937 RPM WITH GAUGE
« i DELIVERY  « 15'HOSE
AFCM @400« METAL TIRE CHUCK
PS—11894 .28lrlxdiEwW §
- 125 # MAX k71K

PRESSUAE = SHIP WT, 240 B
Comes with HOSE OUTLET
1 YEAR
WARRANTY  STee Tk :
\ MODEL VT-5587
Perfect for: HEAVY
« HOME WORKSHOPS DUTY
= FARM or RANCH COMMERCIAL
gari i
- SMALL FACTORIES 60 GAL.
« MAINTENANCE o Madeinl.S.A.

OPERATIONS : -
« GARAGES ‘\
2 MOISTURE DRAIN

ASME RATED TANK

Now YOU can buy the best selling 5 H.P. Air Compressor
in the country at an incredibly low LIQUIDATION price!

This HEAVY DUTY workhorse of a compressor is perfect for running
PAINT SPRAY GUNS, GREASE GUNS, POLISHERS, STAPLERS,
SANDERS, IMPACT WRENCHES, AIR HMIHEFIE DRILLS, TIRE
CHANGERS or almost any labor savin pneumatic muII.And.
because it was designed for COMMERCIAL applications, it has
plenty of capacity to power many tools simultaneously. Depending,
of course, on the air requirements of each tool.

Don't confuse this model with ﬂm made imported or promo-
tional compressors sold Hs&whem is is a TOP OF LINE
compressor made in the U.S.A. by CAMPBELL HAUSFELD. They
have been one of the WORLD'S LARGEST manufacturers of quality
air compressors for over 43 years! Each unit comes with a manufac-
turer's 1 YEAR WARRANTY backed by over 300 SERVICE CENTERS
NATIONWIDE!

Our hu;ers have been searching for a really good compressor liqui-
dation for man{'ﬁ{u& Finally, after six months of negotiations we
acquired this LI QUAN TY of BRAND NEW CAMPBELL HAUS-
FELD compressors. Priced BELOW DEALER COST and at a savings
of up to .00, this is truly a rare bargain. Be sure and call or
mall your order right away!

Compare up to *1200.* /" h

OUT THEY GO FOR ONLY [l E¥Nhrrrrfrerrifi

$ OR PLACE ORDER
599 fu; Ehlll lng

CALL TOLL FREE
(24 HOURS/7 DAYS)
I QUID Hl!ﬂgﬁ IN ARIZONA CALL

1-800-932-0887

BurFosred hguidator of Consiamer Prodects

3602 N. 35th AvE. pHOENIX, Az 85017 AV F 1 1121 DV,

LIQUIDATION BUREAU, INC., 3602 N. 35TH AVE., PHOENIX, AZ 85017

MUST LIQUIDATE

REMAINING INVENTORY AT BELOW DEALER COST
4250 WATT ELECTRIC START POWER

Eazy-spin ELECTRIC START
REtU“ JT.IH'EH push butlon
ROTATING e,

BRIGGS & STRATTON

4-CYCLE ENGINE . 4
2-240V & 2-120V
Protect your HOME or 15 4/17.7 AMPS

BUSINESS with “stand-
by” ELECTRIC POWER!

A severe storm or utility power failure
could leave you withaut alectricity for
hours, even days, shutting down ALL [k ﬁﬂ'u'wih"
your home or business electrical equip- continuous
menl. Furnace motors would not run power
pipes could freezel).. nhlnlmun nl
full of food uunilnl spail. .

PUMps, SUMp pu ra and TVs

would nnlup:r'ate. m:numrnwmms

and severe storms becoming more frequent a STAND BY
generator makes really good sense.

Use it ANYWHERE. . .ANYTIME to power
tools & equipment!

This gunsmar is COMPLETELY PORTABLE and incorporates
st state of the an mﬂnnlmm

l}un { confuse this ELECTRIC POWER- H"I'TE gener-
afor with inferlor imported or outdated models so
elsawhere! This is 2 BRAND NEW, TOP OF !HEIJIIE 1984
MODEL with a powerful 8 H.P. BRIGGS & STRATTON'
ENGINE. And, use this is a ROTATING FIELD unit, not
rotati rmamw the power is taken directly from the
slmr 'Jmlm heavy '?'?H waar polnts al the

provides plenty NG SURGE

POWER. (Exiremely important feature when starting furnace, + NEMA f,';"“mﬁ
sump purnn air conditioner, etc. motors). and NEC
Made in the U.5.A. h:.' a leadsng generator manufacturer, ulations
this POWER-RYTE co vy al.unl
with 2 1 YEAR HHF.MIT‘I' ::rm
on electrical and 90 DAY Comparable Models - Sie T!r':‘L:
WARRANTY on the angine 1WHIIFW

'mhlhhﬂl prices at *1200.00 1%
comparabie model on the OUT THEY GO AT HH“

mmarket today. You'll quu:th'

realize what a mtwlue mr“-m
this is. And BAS—5150.00

$700. mm ADDITIONAL
POWERRYTE generators GAS 4 PROPANE
will seil out fast. . g0 call or ;

mall your order now!

UOUDATIONBUREAU NG, Dopt. 2504 |

Send 5H.P. 60 GAL. COMPRESSOR(S) @ $599.00 ea. I
I plus $40.00 ea. for shipping and handling, |
— 4250 WATT slectric start GENERATOR(S) i@ 499.00 ea.
Comvart to [] GAS & NATURAL GAS [ GAS & PROPANE (Add $150.00 sach
conversion). | will pay driver shipping charges upon defivery,
[JEnclosed is my money order or check. (AZ Res. add 6% Tax)
I Charge my [ VISA ] MASTERCARD (Piease PRINT clearly




Total Shop . . . the

You've heard of the
Shopsmith"woodworking
machine — now take a look
at Total Shop — the improved
woodworking machine.

For example:

1. Additional headstock bearing st
the top ol the quill shall, permits
overhead pin routing while adding
extra stability and durability.
The Shopsmith machine does not
have this extra bearing.

2. Basle machine weight of Tolal
Shop is 275 pounds; the Shop-
smith® machine weighs 198
pounds.

F O Box 16297/ Greenville, SC 29606

| el e ot o e i i b =

1 D | [
Let us send you 12 more i m@ ar
reasons Total Shop is a ‘ Greenville, SC 20606

better bu'!f. Ir Your Mame = Xt

I: Aaoreps__ oo e

[

! Gty — e State Fip

i

[]

L]

i

:

PRane

CALL TODAY
toll free
1-800-845-9356
in 5.C. call
288-4174

elip @nd mail cospan fos- Fres Infor manonal Kig

WE MADE IT!

{Continued from page 81)

sense. Flying an airliner is a team
effort, never illustrated better than in
the cockpit of a Reeve Aleitoam Air-
ways L-188 Electra turboprop en route
from Cold Bay, Alaska, to Seattle on
June 8, 1983. Captain James Gibson,
First Officer Gary Lintner and Flight
Engineer Gerald Laurin were in the
cockpit.

At 20,000 feet, the propeller sudden-
Iy flew off of No. 4, the outboard star-
board engine, and sliced into the belly
of the fuselage. The cabin floor buck-
led. A few passenger seats— fortunate-
ly unoccupied—tilted toward the hole
in the floor.

The plane dipped into a falling right-
hand tum. Gibson pulled at the con-
trols, but they wouldn't budge. He tried
to throttle back the port engines to
overcome the imbalance of power, but
there was no response. He reasoned
that the collapsed cabin floor had
jammed the cables that ran through the
lower level of the fuselage. All the con-
trols were frozen.

Gibson activated the autopilot, hop-
ing that its mechanical strength could
overcome the resistance. The aircraft
slowly leveled off, although engine
speed remained uncontrollable.

The pilot reported honestly to the
passengers, explaining the ocontral
problems. He continued his reports
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periodically, as the drama stretched out
over the next six hours. They turned
back toward Cold Bay, reversed course
to King Salmon, Alaska, and finally
headed for Anchorage, where emer-
gency equipment was plentiful. The
problem was that the plane could not
land on autopilot.

Gibson hoped that the mechanical
system would slowly wear grooves in
the debris that rested on the control
cables. Finally, he disengaged the auto-
pilot and discovered that when he and
Lintner—and sometimes Laurin, too—
applied their muscles to the stick, they
could, indeed, force some movement.
Gibson took the microphone and told
the exhausted, frantic passengers that
they were ready to land.

Gibson shut down No. 2 in order to
lose altitude. He and Lintner forced the
flaps down and manned the stick in tan-
dem as Laurin navigated. They pushed
and pulled at the controls, managing to
bring the plane down in a long, shallow
glide. As the wheels touched, they shut
down the remaining engines.

Careening down the runway
Impact was unexpectedly harsh. The
brakes were frozen on, causing the tires
to blow. The plane careened down the
runway, using up the available dis-
tance. The pilots could do nothing but

manhandle the rudder controls to keep
a straight course. Finally, at the far
edge of safety, the airliner bounced off
the tarmac and nosed over easily into a
ditch, its tail pointing up. Miraculously,
all on board escaped without injury.

"A man would be a fool not to be
scared in that situation,” Gibson said
afterward. “"But we did what we had to
do.”

“"Tremendous job,"” said President
Reagan during a special White House
ceremony in Gibson’s honor.

Pilots stopped wearing silk scarfs
eons ago, and the computerized deck
has taken some of the romance out of
the pilot's image. But a well-trained
and experienced crew, and a pilot who
can think quickly in an emergency, are
more than a luxury.

A case in point was the fiery landing
of an Air Canada DC-9 at the Cincinnati
airport last June 2. The landing ended
in the deaths of 23 aboard the Dallas-
to-Toronto flight, but eyewitnesses said
it was a miracle that 18 passengers and
five crew members survived.

Jet fills with smoke

The incident erupted quickly as tha
jet began to fill with smoke in flight. All
electronic indicators flickered and fad-
ed as pilot Donald Cameron struggled
to bring the jet down safely. The fire
originated in a lavatory, and the crew
assumed it was caused by a cigaret. But
it was later determined to have been
caused by an electrical malfunction.

*I had no way of accepting directions
from air traffic controllers,” Cameron
told a National Transportation Safety
Board hearing. *'T was unable to accept
any readings.”’ 5tll, with verbal in-
structions from air traffic control, and
with help from a nonelectrical position-
indicator, he managed to land the jet
within minutes, allowing half the pas-
sengers o scramble out. When the
smoke had cleared, the plane was
bumed out.

During the incident, Cameron had
his hands full simply landing the craft.
He had to rely on shouted reports from
the crew on the condition of the plane
inside the smoke-filled passenger sec-
tion. Smoke reached the cockpit, too,
and Cameron put on a pair of goggles.
The smoke was s0 thick by the time the
jet touched down that Cameron could
barely find the cabin exit. The goggles
may have been the main factor in sav-
ing 23 lives.

Airline pilots are often taken for
granted. They're sitting behind a closed
door or drawn curtains talking in mono-
tones to the folks down below. Their
world is flashing lights and changing
numbers.

But 1o anyone who has faced a poten-
tial disaster, the pilot is bigger than life.
Sometimes, ha's life itsalf, ™
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technology goes to bat.
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to save your aging car.
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m GM’s new fwd big cars.
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gasoline
in back.

Havoline Supreme’s formula blends nine
Texaco-developed additives with highly
refined base oils. It helps protect against
friction, wear and harmful acid, sludge and
varnish deposits. It also helps save gasoline,

All Havoline motor oils exceed tough
API-SF requirements, and Havoline Supreme
10W-30 and Havoline single grades exceed
the API-CC requirements for diesel engine
oils. For high performance engines, there’s
SF/CC rated Havoline Super Premium High
Performance 20W-50,

Get the Havoline that's nght for you, and
gel proven profection you can trust.

TEXACO &y

o]



STAY AFLOAT
(Continued from page 83)

100,000 boats per year, and mostly the
rate hovered around 20. By 1874, the
rate dropped to 13.5, and since then it
has gradually declined, to 7.8 for
1882.

That may look pretty good, especially
considering that the number of boats
has doubled. But there are still about
1,200 fatalities a year from boating
accidents. The Coast Guard estimates
that this number could ba cut in half if
everyone wore PFDs while on or near
the water.

How a life jacket works

Primarily, a life vest helps you stay
afloat. To do this, its buoyancy must
support the body's 10- to 12-pound
weight when submerged. Increased
buoyancy floats you higher in the
water.

Turning you onto your back so you
float face up is secondary. A wvest's
righting moment depends on where it's
buoyant. If most of the flotation is in the
chest area, and little or none in the
back., the PFD has a strong righting
moment. Evenly spaced flotation keaps
you afloat, but can’t turmn you over if you
land face down in the water.

Since cwrent rules do not allow
inflatable PFDs, buoyancy means bulk.
For strong righting moment, that bulk
must be concentrated in the front with
a large padded collar behind your head
to hold it up.

Problem: You can order navy sailors
to wear whatever you issue-them, but
recreational boatmen won't buy—and
certainly won't wear—life jackets that
are hot, awkward and uncomfortable.
Some active boating and water sports
would become impossible in such
VBsLs.

The trade-offs balance comfort and
wearability against buoyancy and right-
ing moment. You can easily tell how the
compromise went for any PFD by its
Life jacket types

Type 1 offers the most buoyancy, 22
pounds minimum in the adult size, and
tha greatest righting moment. It's bul-
ky and the least comfortable, but, to
quote Coast Guard specs, suitable “for
cruising on waters where there is a
probability of delayed rescue, such as
large bodies of water where it is not
likaly that a significant number of boats
will be in close proxmity.” Except for
offshare cruising, chances are a Type |
is not for you,

Type II includes the familiar horse
collar or bib that's been around since
WWII. Smaller than a Type [, it has only
15% pounds of flotation in the adult
size instead of 22. And, while it will
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turn you face up, it has less righting
moment than a Type I. The spec sug-
gests, "you may prefer to use the Typa
I1 where there is a probability of quick
rescue.”

Type III PFDs, first permitted by the
1973 regulations, distribute flotation
evenly around for a trimmer, less bulky
look and greater wearability, but offer
little or no righting moment. It won't
tum you face up in the water, but you
shouldn’t have to fight it 1o keep your
face out, either.

The Coast Guard recommends a
Type [II for the same well-trafficked
waters as a Type [I. Their specification
reads, A Type I1I can be the most com-
fortable, comes in a variety of styles
which could be matched to the individ-

Type il Sportsman Vest by Coleman has two
cargo and two breast pockets for gear.

ual use, and is usually the best choice
for water sports such as hunting, fish-
ing, canpeing, and kayaking. . . ."

We show an assortment of Type [1ls
which are usually offered as vests or
jackets and may have extra features
like pockets, water skiing harnesses,
and other options.

Type IV PFDs are not wearabla.
They're cushions and rings you throw
to someone in the water and should be
used only to supplement wearahle life
jackets, not as substitutes.

Type Vs, with the same buoyancy as
Types Il and III, have been approved
for restricted use. Until this year, none
has met standards to be carried on rec-
reational boats.

Recently, several Type V boardsail-
ing vests—approved for sailboard use
only—and flotation foul-weather gear
or deck suits gained acceptance.
They're approved only for boats carry-
ing other approved PFDs, and only if
they're being worn, since most would
take dangerously long to don in an
eMmergency.

Permanent labals tell what a PFD has
been designed to do. Every Coast
Guard-approved model has a Type L II,
I, or V label. The label also indicates
intended uses like ski west or white
water vest, and gives sizes and weight
ranges for wearers. You also get advice
about cleaning, construction materials,
legal requirements and other special
requirements like Impact Class. A vest
for water skiers must stay in place in a
50-mph impact with water. General-
purpose boating vests are tested at up
to 35 mph.

Specific features

Once you've picked your PFD type.
look for specific features. If you need a
Type Il, the choice is limited, since all
are about the same. You can have either
kapok or plastic foam flotation material.
Kapok costs less, but requires more
care. Plastic foam material will hold up
better, but the vest may be uncomfort-
ably stiff.

Cover materials vary. Pick canvas for
comfort, but remember it can mildew
and disintegrate with time. Nylon
requires less care, but is slippery and
nonabsorbent. Since Type Ils cost about
$30, they're easier to replace than the
more expensive Type Ills, which can go
for up to about $100; most are about
$60.

Type IllIs come with a dazzling vari-
ety of special features, colors and
designs. Hunting and fishing modals in
plain colors or camouflage offer a mul-
titude of special pockets, lure hangers
and creel clip rings. Ski vests, in a
blinding rainbow of colors, mount from
two to five beits to make the 50-mph
impact standard. Canoe FFDs hawve
padded shoulders to take the pain out
of portaging. Flexible, lightweight kay-
aking wvests are cut for freedom of
motion.

General boating vests have been
made thinner and more flexiblea, with
the accent on high style, while meeting
flotation requirements. Many of thess
life vests look like conventional land-
bound outerwaar.

You can pick any Type I that
appeals to you. All perform about the
same and the intended-use label is
merely a suggestion. There's no reason
you can't use a kayaking vest on a sail-
boat or vice versa.

A comfortable, snug fit
Any PFD should fit comfortably and
snugly. Check for binding and chafing.
Try going through the motions of your
normal boating activities while wearing
it in the store over your normal boating
clothes, Check that straps or webbing
are securely stitched and seams rein-
forced.
Strong colors can speed rescue as
(Please tumn to page 178)
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.\ Career!ou Can Be Proud Of

r
¥

There's no prouder moment
than when you master a
highly technical skill. But

that doesn't happen overnight.

It requires hard work and
sophisticated training —the
'kind of top-notch classroom
training and hands-on experi-
ence you get in the Navy.

The Navy Adventure

starts with high-powered tech-

nical training. There are over
sixty fields to choose from,

including precision instrument
repair, micro-electronics, state-
of-the-art computers, even
nuclear power.

You train on some of the
most up-to-date equipment
in the world. Then, you perfect
yvour skills working with
professionals who know their
trade inside and out.

The adventure continues
with the opportunity for rapid
advancement. As a trained

Navy specialist, you're pro-
moted as your skills grow. And
all the time, you're building a
solid career that can pay off
for the rest of your life.

The starting salary is
solid, too: over $550 a month
plus housing, food, medical
and dental care, and extra pay
for sea duty.

To find out how you can begin
a career you'll be proud of, call
800-327-NAVY, toll-free, today.

Navy. It’s Not Just A Job, It’s An Adventure.
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REPAIR RUST OUTS
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STAY AFLOAT
{Continued from page 176)

well as brighten appearance. Reds,
oranges and yellows work well.

Adjustment systems differ, so one
may work better for you than another.
While you'll probably wear your PFD a
bit loosely, you want it to fit tightly in
the water to keep you warm and make
swimming easier. A snug-fitting vest
can stave off hypothermia, a debilitat-
ing lowering of body temperature, and
thus save you from more than drown-
ing.

Pockets with plastic zippers resist
saltwater corrosion that can cause a
metal zipper to stick. Snaps and Velcro
also work well. Carry warning devices
secured in the pockets as well as your
keys or wallet.

Leamning your life jacket

Once you get your life jacket, try it
out in the water as well as on board.
Weight and size ratings are approxi-
mate at best, and what you really care
about is how your PFD works with you
in it. Make certain it keaps your mouth
above water. Work its adjustments. Try
Swimming in it to see what stroke
works best. Practice putting it on and
taking it off in the water, as well as
when you're high and dry. Remember,
you don't want any surprises in a real
BMeTgency.

Once you've adjusted your PFD for
fit. make it really yours. Put your name
on it if you're the only wearer. Don't
attempt to alter it. If you want changes,
get a different brand or model that
incorporates them.

Don't use your life jacket for a kneel-
ing pad or boat fender. Avoid rips and
puncturas. Inspect its condition period-
ically. If it has kapok filling, make sure
it's not waterlogged or hard. If it gets
wet, dry it slowly, not quickly in front of
a radiator or fire.

And, when you go out on the water,
wear it. ™

MANUFACTURERS—PFDs

America’s Cup Inc., City of Industry, Calif. 81744

Atlantic Pacific, Staten [sland, N.Y. 10314.

Atlantis Weathsrgoar Inc., Sag Harbor, N.Y. 11883

Buddy Schesilkopl Products lne, Dallas, Texc
TH236.

Coleman Co. Inc,, Wichita, Kans, 87201,

Extraspart Inc., Miami, Fin. 33137,

Gladding Corp., Flotation Div.,
20604,

Grumman Boats, Marthon, MN.Y. 13803

Kent Sporting Goods Co. Inc., New London, Ohio
44851.

Medalist Leeshurg, Leesburg. Fla. 32748

Mustang Sportswear Inc., British Columbia, Cana-
da.

Nonth Sporis Div., Morth Sails Inc., Milford, Conn.
D860

Gresnville, S.C.

{'Brien Intermational Lnc., Div. Colaman Co., Rad-
mond, Wash. 38052,

Omega Corp, East Boston, Mass. 02128,

Red Head Brand Corp.. Dallas, Tex. TS5Z36.

Safegard Corp.. Cincinnati, Ohbs 45214.

Sears, Roebuck and Co., Chicago, 11l 80684,

Stearms Mfg. Co., 5S¢ Cloud, Minn. 56301
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DILLON MK 111

Amazing gas welding & cutting torch.

\

—el I ]

N

Award Winning Maintenance Tool—Perfect for the “Do-lt: -Yourselfer"

Money Order
C.C#

I VISA

It lets you weld non-ferrous metals as easily as mild steel.
Aluminum, stainless steel, copper, brass, cast iron, lead or
mild steel all can be welded without special rods or fluxes.
The Swiss made Dillon MK |l features: use of low pressures
(4 PSI Oxygen 4 PSI| Acetylene), newly designed mixing
chamber that greatly reduces oxidation, and solid brass
welding tips with a wide range of heat adjustment. Now you
can weld those metals in your shop that are not normally
recommended with an oxygen/acetylene torch. Best of all,
you'll be amazed at all the things the Dillon MK |ll can do!

UL approved and guaranteed for one year.

ORDER FORM
Please send me Dillon MKl welder/cutting tool(s) at $285

MasterCard
Expiration

Signature

Mame

Address
City

r
I
|
I plus $4.95 for postage and handling. | enclose my
|
|
|
|
|
|

Send me [ Dealership Information

________ ASCE——

_Zip
| Brochure

NOW! Start your own money-making
husiness in SMALL ENGINE REPAIR!

Part time or full time — right at home — we help you every step of the way.

Mo doubt about it . .. as a small
engine pro, you'll be joining one of
America's fastest growing indus-
tries. You'll be able o command
ho'l.iri}' rates equal to any other

craftsman in your area.
a.nd that's just for labor, Pm
engines, and accessories add even
more to the profits!

65-million small engines
in service today!

Today there are over sixty-five
million small engines in service
across the U.S.A. That's the offi-
cial count from the Engine Ser-
vice Assn., and new engines are
being built at a rate of one-million
per month! With Foley-Belsaw
training, you can soon have the
skill and knowledge to make top

Check

Increased Income

“I've bad abour 8
JEIFT EXPETIERCE Fi-
pairing small en-
gines . .. bui re-
pasrs were anly
miner. .. antil 1
started the Foley-
Belraw Conrse

Walter H, Strick
Camphedl, Calitornia

For Free Additional
Information contact:

SHANMNON MARKETING, INC.
P.O.Box 378
Welches, OR 97067
503-622-4055
Toll Free Quiside Oregon
1-800-228-2009 (includes AK & HI)

The Dillon MK Il Kit includes four

precision tips, tip cleaners, two cutting

attachments, guide wheels, heat shields

and operating manual. Complete kit
only $285.00

(:_* u ¥ r
A

|9

——— —— —— —— ——.

You receive tested, and
proven instructions.

We show you how to get busi-
ness, what 1o charge, how to get

money servicing these engines.
People will seek you out and pay
you well to service and repair
their lawnmowers, tillers, edgers,
power rakes, garden tractors,
chain saws, mini-bikes, go-carts,
snowmobiles, generators, snow-
blowers, paint sprayers . . . the list
is almost endless.

No experience necessary.

You can master this profitable
trade right at home, in your spare
lime, without missing a paycheck.
Lessons are fully illustrated —so
clear you can't go wrong. You'll
receive practical “hands-on™ ex-
perience with specialized tools
and equipment plus a brand-new
4 HP engine —all vours 1o keep!

free advertising, where o get
supplies...all the “tricks of the
trade™. . . all the facts you need to
assure success right from the start.

Discover how Foley-Belsaw
training can give you the skills
you need to increase your income
in a high-profit, recession-proof
business of you own. Just fill in

Pralessional Toals and E; ﬁmll
PLUS 4 H.P. Englne ALL YOUR:
KEEF. . . All at No Extra Cosl,

and mail the coupon below 1o re-
ceive full information with mo ob-
ligation or salesman to call on

YU po T TODAY!
Foley-Belsaw Institule
50456 Fleld Bidg.
Kansas City, Mo, 84111

SEND FOR FREE FACTS! No Obligation and No Salesman Will Call.

----------------t------------1

FOLEY-BELSAW INSTITUTE, 50456 FIELD BLDG. {
K!.HSAECIT\" MO. 64111 FOLER

‘I"E!.plusmndm the FREE bookdet that :

uill details about starting my own business in Small

Enplu Repair. | undarstand thare is no obligation and that
o salesman wil call.

BOOKLET!

Gives full Address

delails — Send
far your copy

City

(LLET]

1
1
|
]
1
1
]
i
FREE E
1
|
[]
1
1
1
1

[ ey ———————. A ———————



NEW! 4 IN 1

POWER-FEED

PLANER/MOLDER
JOINTER/SANDER
The first affordabie shop

of It kind!

l ‘ PLANER
How turn low cosi rowgh | FACTS
lumber e valuable finished l & PROFITS

siock for grandfather clocks. .
fumilure. house-Irim, piclene (| L
frames sell o athers | s
Malds ail popular pafierns & cuslom de-
signs. Planes and joinls wiroul chinge- -
over . Quickly coowets in power-iad dram | e
sander! Comes compliele | . neady 10 use FHEE
30-0AY FREE TRIAL! Easy ferms.

INFORMATION KIT

| =

CALL TOLL-FREE 1{B00) B24-T888, Oper. 542 :
(R WRITE T 1

WODDMASTER TOOLS. INC H

2849 Terrace, Depl. PP32, Kansas City. MO 64108 1

FREE CATALOG

Quality Products For

Your Home and Workshop
Write for your FREE copy ol our cur-
rent Winstead catalog. Includes
hundreds of items for your home,
auto. garden , storage, security,
energy. gifts. and
more. Satisfaction
is 100% guaranteed

]

Winstead

Dept. WPM44

41 Atlantic Ave.

Hox 4024

Woburn., MA 01888

.p---r-————-ﬁ———-—l- - -

inch

NEW 24"
3-Speed

BAND

SAW

30 DAY

FREE TRIAL
ML prro-REE ||||,| MW [ (il
Big 2d%4=in. thr handies T
comples curves, 4 x Bsheets. Suan n:r1|t || ‘m mitkes 1
casy o resaw i aluable hardwoods. Ball I'h..l.rmu
construction. Easy Terms. Scnd for complete facts
toalay®

l'hune I.'nll i-l'ﬂ 1-Bii-R24- TRRR Ohper. 641

I Woodmaster, Dept, SPI5
I 2849 Terrace, Kansas City, Mo. s4104

il easiiy

1

1
| VS O |
{ please send me the FREE BOO0K thal gives full details. |
1 Marme — ]
V Address _ e :
|_I12|I|.l IGtate Hp_ .}

: T
Oranamental (Foxcrete —1

Tema . .

Bopk about Aluminum
Melds with pricss and
production trade scerats
direct from world's lang-
est mold manufacturer.

F. 0. BOX A%9 - HICKORY. M. C, 23601

MOTOR OIL
{Cantinwed from page 81)

nations. Five are preceded by the letter
S and apply to gasoline (spark-ignition)
engines. Four are preceded by the let-
ter C and apply to diesel (compression-
ignition) engines. The following de-
scriptions will help you select oil having
the correct service classification for
your engine:

Oils designated S5F are needed by
gasoline engines in 1980-B4 cars and
light trucks. They possess the extra
additives that these engines, which
have advanced emission-control sys-
tems, need. Many SF oils also have fric-
tion modifiers. Non-5F oils don't.

If you own a pre-1980 model, you
can still use SF oil. However, you'll be
paving extra for additives your engine
doesn't need.

Qils designated SE are for 1972-79
gasoline engines. They possess more
additive protection than SD, 5C and SB
oils, but not as much as 5F oils. Oils
designated 5D are for 1968-71 gasoline
engines, SC oils are for 1264-67 gaso-
line engines and SB oils are for those
old “'classics.” As a practical matter, it
is difficult to find oil that is not rated
either SE or SF.

The C classifications are CD. CC, CB
and CA. CC and CD oils are designed
for naturally aspirated, turbocharged or
supercharged diesel engines. Many

ick fleets, airlines, Amirak, the U.5
Army Corps of Engineers and many
industries depend on spectroscopic ol
analysis to tell them when to change
engine oil, perform routine mainlenance
and rebuild {or unload) vehicles.

Just as a blood test can tell a doctor
what’s wrong with your body, a lab test of
your engine oil or transmission fiuid can
tell you what's happening inside this
equipment. For $20.95 to $17.25 [if you
buy four), Precision Diagnostics will send
you a linle kit that allows you to draw a
sample out of the dipstick tube on your
engine or transmission. When you mail
themn the sample, they will check it for
metal and dirt content, cooclant and fueal
dilution, then send back a computer print-
out of recommended action.

Our staff sem In several samples, and
the findings ranged from a bland but wel-
come ""unit and oil are in satisfactory con-
ditkon'* 1o “abnormal amount of abrasives
{dirt) present,” with the recommendation
to change oil and fiker immediataly

Less fortunate owners have been n-
formed of "abnormal wear conditions'
and adwvised to “inspect rod and main
bearings,” to 'inspect turbocharger for
wear” or o “inspect (transmission)
clutches and il cooler.”

Good as it is, this service is a bit expen-
sive for every oil change. But it's a good

—
Mail-Order Oil Analysis

times they can be used interchange-
ably, but sometimes they can't, so be
sure to consult your owner's manual.
Ironically, oils designated CC were
introduced in 1961, oils designated CD
in 1955.

It's not unusual to find the S designa-
tion combined with C on a container—
for instance, SF-CC. It means the oil
may be suitable for both APl Service 5F
and APl Service CC. But don't automat-
ically assume that it is okay for your car.
Some diesel manufacturers suggest the
use of oil designated only CC or CD
{with no S designation). Be sure to
check your owner's manual.

You may find a whole string of des-
ignations on some oil cans—SF-SE-5D,
for example. It just means the oil may
be used in engines calling for any of the
designations, except as noted above.
B Viscogity rating. Selecting oil com-
patible with the ambient temperature
in your area assures you that the oil
won't thicken when it's cold (which
may reduce lubricity). The viscosity rat-
ing of oil is on the container, preceded
by the initials SAE. The higher the SAE
number, the higher the temperature at
which the oil can protect an engine.

There are two types of viscosity rat-
ings—single and multi. Single-viscosi-
ty oils have one number—SAE 30, for
example. Multiviscosity oils have two,
such as SAE 10W-30. The letter W

{Please tumn to page 183)

idea every 15,000 miles or so, before you
buy a used car, or before your new car
warranty expires. Sampling kits are avail-
able from Precision Diagnostics Inc., 777
Silver Spur Rd., Suite 132, Roling Hills
Estates, Calif. 20274. —W.H.

Suction container Included with kit is used
to draw an oll sample from engine,
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NEW!

FROG PHONE

FREE GIFT!

Key Ring/Digital
Clock/Tape
Measure.

59.95
value.

This VET Did It - and YOU

igdar injuries jeft me

badly

et
I:E:Ml Locksmith, thanks to

(1118
ruvur!t is fascinating, 1r | can
do it anybody caf.

Glen Johnsan,

t
randicapped, bu
a financial SUCCESS

Too!

training. Besides, the

L;rne:l Kan.

Train
FAST

at Homa!

If you enjoy fixing things, you're a "natural"
to make hundreds of EXTRA DOLLARS a
year in the fascinating business of Lock-
smithing. Rising crime has increased de-
mand for service a thousandfold. Yet there's
only one Locksmith for every 17,000 people!

COLLECT CASH PROFITS ALMOST AT ONCE!

You're “in bugsingss” ready fo make £5 to $12.50
an hour a few days after you begin Fg|e:.-

Make Up to $12.50 an Hour—even while learning!

Be a LOCKSMITH!

enable you to get your share of this always-
profitable business. Hundreds we've trained
are doing it. So can YOU.

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time — or in your own full-time
business. |deal for retirement—good jobs, too.

INSTITUTE, 10448 Field Bidg.
Kansas City, Mo, B4111

Can Do lt

Spec{ul ﬂ_ﬂ'er 324 95 w,' i

Bﬂ.'l.-l? 814 b --..:._- ot rahengs el SRy
i et o FHEE @it vished
"‘lU' R[S“ D'F

Glm:’nntced I'.N-.I.I'rerg,-': i 10y
e wiek de e b lEs

P.B.L, Inc., 11 Moonachie Road, Dept. A-5, |
"Nl.ll:h:ll Nl 0TOT4.

| Frog Phenmse{] Fancka (] Fire(is I
B2 95 ra, plos B2.05 lor p & b I
] Cherk or Money Ofder enelosed

ML resicdeiils aald sales fax l
Mamre I
Hareet Address I

CHy Sl Aip

L--------------J

Belsaw's shoricut training. Easy, illustrated fes-

EONE complate with ALL practice equipment N. Hunt, Wilmington, Del.—*'1 make 250 2

PLUS wieehk eatra !
® ALL TOOLS YOURS TO KEEP E.aﬁ?ﬁlas'; 51 Lones, Ma.—"'| cleared 110 last

® KEY MACHINE YOURS TO KEEP
® EXPERT PERSOMAL ASSISTANCE
® BUSINESS-BUILDING HELP

Ed Boyle, Pittsburgh, Pa—""My business going
al tap spead. I°'m maving to bigger quarters.™

()

MAIL THIS COUPON « NO SALESMAN WILL CALL

THIS DO-ALL PRO

KEY MACHIHE YOURS

FOLEFRELSAI INSTOTUTE, 10448 Field Bldg.
Kansas City, Mo. 64111

&> i

Rush FREE book, “Keys to your Future,”

V. o keep!l o, .
- W
T ;:d&:dwieif Rddress -
o dour i BN City_— State_ Zip _ I

’ *f doesn't cost
you a r.mrl ny
extral

| Fine Woodworking Tools |
i

i
i
i
|
|
|
|
L

FREE TOOL

CATALOG

Send for your FREE copy of our new color
ful catalog. Fully ilustrated with the finest
woodwarking toots, supplies, books, hard-
ware, and more. Satisfaction Guaranteed

WWWDCRAFT

41 Atlantic Avenue, Box 4000
Wotourn, Massachusetts 11888

i

: |

Write tockay far your FREE catalog I
|

i

Dept, PM44 i

FUN TO RUN

WEIGHS 22 LBS. ... DOES 4 HOURS WORK IN ONE . ..
TILLS KNEE DEEP . .. WEEDS FAST ... WITHOUT HA

RUNS SINGLE HAMDED . . . WON'T JUMP OR BOUNCE LIKE OTHER TILLERS . . .
IMPROVES YOUR SOIL . . . MAKES YOUR GARDEMN BETTER THAM EVER BEFORE

)

&t Allerdown Feed Co. Main SL Alen- I
vy, ML) DBSO1, .

. MAME
% o ETREET i
TR CiITY [ ]

S ] | e i
GASOLINE POWERED  TILLS 18 N WIDE  WEEDS BETWEEN ROWS £ ]

AUNS 2 HAS. ON 1 GAL, RUMS SINGLE HANDED  AND PLANTS 12548 AHen al

=

e SRS

TILLS KNEE DEEP
_E - .- . O . . = .

AND 2 IN. WIDE
- . -

THE FUN MACHINES

. that work, too!

e FUN TO BUILD!"
% . e FUN TO RIDE! ! |

Thase rugged off road vehicles l‘,‘

-
SUPER
BROMNC

MODELS

Call TOLL

are powerad by 5 hp to 16 hp
American-made @n
Engine is completely as-
sembled, frame is walded

everything together
and start riding -
Kl prll;ed from

$479.95 0 51279.95.

For a FREE color brochure

with complete details, write or call:

Carl Heald in’C-n«ant NMY, P.O.Box 1148, Benton Harbor, MI 49022

EE 1-800-253-1030; in Michigan l:al 616,/849-3400.

I O . N O N Il E s .

NOW! MAKE UP TO

$12.00

ANHOUR L T

IN YOUR OWN

BUSINESS!

Now you can guickly turn spare time into CASH

I ]
! — l : prnllh! Mo selling or pPrevisas tramning needed, With :
ines y Vs Complete Shop, you can be vour own boss, scl i
I 1 vour own hours! Customers Come b0 vou . . Ay g
| vou cush 1o sharpen swws, knives, chisels, scrsors, 1
and painted. You jus! boll — I 1 garden looks all cutting edges ]
i T : Phone Toll Free 1-800-824- TRER Oper. 642 :
Woodmaster, Depi. 45K,
TH?KE l ! 1849 Terrace, h:fr\l\ iy, Mo, f4108 !
MODELS Il | i '] :
SUPER TRYKE i : please serd ma the FREE BOOK thal givas full detais :
i Name Please Prant I
I I Address 1
: City/Siate _ = Lip :
Il O E NN Ol O caeem-- - -



Tufoil

YOU'VE HEARD ABOUTIT...
YOU'VE READ ABOUTIT.../T WORKS!

Easier Starting, Fewer 0Oil and Filter Changes, Better
Fuel Economy, Better Performance, and Longer Engine Life.

For more than 20 years lubrication experts have been wrestling with the problem of
finding a way to combine PTFE, commonly known as Teflon® or Fluon®, with motor oil
to reduce friction. Finally a breakthrough was achieved. The result was a product that
is changing the way people think about lubrication — TUFOIL® for ENGINES. TUFOIL®,
added to your favorite motor oil is better at reducing wear, increasing power,
improving fuel economy, and enhancing overall performance than any engine
lubricant you can buy. Much better!

Furthermaore, TUFOIL® will improve the efficiency and performance of standard
transmissions and differentials by reducing their internal friction.

At the suggested list price of $12.95, a little TUFOIL® goes a long way and pays for
itself many times over. Next time you change your oil, really change it! Add TUFOIL®.

Users everywhere praise TUFOIL — you will, too!

“There are lots of slick oils on the market but we've found one that does what it promises . .. TUFOIL works.

It stayed in dispersion and cut the fuel bill 106"
St Popular Mechanics Magazine, January 1882

“When | first heard of TUFDIL | was skeptical. 5o many products pramise much mare than they deliver.
However, after running my own tests and analyzing them myself, | was surprised at the results. TUFOIL

does all it promises!”
. Robert Peppin, 1982 NAPA/NIASE Mechanic of the Year

“Lubrication engineer Franklin Reick succeeded where everyone eise had failed. , . TUFOIL is a unigue,
different, but sale kind of Teflon/oil additive.”
Motor Age Magazine, April, 1982

Chart Shows___how TUFDIL improves and maintains high performance levels in new cars and helps
restore older cars to their best performance level.
A. Performance level of Black and Grey cars
when new. B. Improvement in performance
as both cars break in. G. Further improve-
mant of Black car’s performance when TUFQIL
is added. . HEFular use of TUFOIL in Black
car significantly slows decline in Eﬂlfpf-
mance through age and mileage. E. Decline
E in performance of Grey car with age an
E f 1 G d
) muiaaﬂa without use of TUFOIL. F. When

DOM TUFOIL is added to Grey car, performance
TIME/O ETER MILES dramatically improves,

C D

PERFORMANCE

How TUFOIL Works

TUFOIL coats all the moving parts of engines with micro-
miniature particles of PTFE, the slipperiest substance known
to science. This coating minimizes friction well beyond the
capabilities of any other lubricant. _

nly in the patented TUFOIL ﬁrﬂ{:ess the PTFE particles are
given a uniformly negative charge which causes them to
repel each other so that they remain in dispersion. This
dispersion serves two very important values. One, it prevents
the particles from forming clumps which can clog oil lines
and oil filters. Two, it keeps surplus PTFE particles
suspended in crankcase oil ready to replace any particles

allow 3 weesks for delivery.
Pleass ship

available an requeést
Enclosed s my:0 Check lor §

Account Mo,

for ENGINES =
- Better Mileage
+ Easier Starting (A
Engine Life
« Fawer Oil Changet
* Recuced Onl
Consumption

BFL.Oz (L237L

Satisfaction Guaranteed
or Your Money Back

Get new Tufoll= at a special price of only $0.99 per B oz. bottle [shipping
included in continental United States.) Call 1-800-852-T8D0 for easy
prdering through your Mastercard or Visa, In Mass ., call 1-817-823-5995.
Or just complete the coupon below and lorward with payment. Please

—___bottles of Tufoil = at the special price of $9.99 per 8 oz
bottle, (Mass residents add 5% sales tax ) Case and gallon guaeniites

O Money arder for §

Charge to my O Mastercard O Visa Amaount §

Exp. Date

dislodged from metal surfaces by the action of the engine's
moving parts. This is accomplished by means of a chemical
agent which causes the dispersed particles to seek out and
continually coat metal surfaces as they become exposed.

ancloassd

0 Piease send more information. My seif-addressed stampead envelops is

CRC Technology. Inc. 80 Paul Revere Terrace, Taunlon, MA D2TED

Tel

Mamea
TUFDIL is Reg. T™ of Fluaramics. Inc “US Patents No 1533656 4137481, & Addreas
Tedlgn 15 Reg T™ gf Duponi A7 TR Oeher 5 and Ind . Palemts ?ﬁ'ldi-l'll] Cn‘r Siate

Flupn 15 Beg TM of ICI Amerncas. Inc



MOTOR OIL
{Cortinued from page 180)

indicates that the cil is suitable for use
in winter.

Single-viscosity oils are restricted to
more limited temperature ranges. For
example, SAE 30 oil gets too thick for
use when the outside temperature goes
below 32° F. and too thin when ambient
temperature exceeds 105° F. Before
winter, therefore, it usually has to be
replaced with a thinner oil, such as SAE
20W, and in a hot climate in summer,
with a thicker oil (SAE 40).

Most people prefer the convenience
of not having to change oil with the sea-
sons or when driving from one climate
to another. A mukliiviscosity SAE 10W-
30 oil, for example, may be used from
10° F to 105° F.

With the exception of V1 improvers,
both single and multiviscosity oils gen-
erally contain the same additives.

Why use a single-viscosity oil? The
only advantage is that it's less expen-
sive than multiviscosity oil. Howewver,
offsetting this is the fact, says GM, that
multiviscosity oil—SAE 10W-30, in
particular—allows you to get a “tad
better” fuel economy.

@ What does the tern “passes
ASTM sequence tests” mean
on an oil can label?
Although they're not required
to do so, most oil companies
indicate on their containers if oils have
undergone ASTM Sequence Tests,
which are also called Car Manufacturer
Sequence Tests. These are a series of
laboratory tests that measure the per-
formance of oils under severe condi-
tions.

The inclusion of a statement, such as
the following, is a further guarantee
that the oil you pour into your engine is
of high quality:;

—"Meets Car Manufacturer's Test
Requirements'’

—"Passes ASTM Sequence Tests”

—"Sequence Tested'’

—"Exceeds (or Surpasses) Car Man-
ufacturer's Service Requirements”

—""Meeats (or Exceeds) Car Manufac-
turer's Warranty Requirements"

Some oils just sgueak past these

tests, while others exceed them by a
wide margin. When one company offers
several lines of oil that all pass ASTM
tests, the more expensive ones usually
got better “grades.”
Can I really change my oil at
e 7.500-mile intervals, as recom-
mended in my owner's manual? My
mechanic recommends 2,000 miles.
Whose advice should [ take?

i In the days before additive
h development, the only way to
get rid of contaminating agents before
they caused trouble was to change oil
frequently. For example, with tha 1853

POPULAR MECHANICS = APRIL 1584

Skylark, Buick advised owners to
change oil every 2,000 to 3,000 miles.
For a 1983 Skylark. the recommenda-
tion is every 7,500 miles or 12 months,
whichever comes first.

Surprisingly, the ‘53 recommenda-
tion applied to a 322-cu.-in. V8B engine,
which supposedly ran at a cooler tems-
perature and was less punishing to its
oil than the 151-cu.-in., four-cylinder

Cmcpi: engine damage caused by oll

breakdown includes severe wear on crank-
shaft journals [top] and big-end bearings
[center]. This caused a connecting
rod to seizre, which bent the rod |bottom)

and damaged the engine’s cylinder bores.

engine that's standard in the '83 Sky-
lark. But did it and was it? The answer
to this gquestion is the answer to a cur-
rent controversy.

Some oil companies, engine rebuild-
ers, independent mechanics and after-
market parts manufacturers say that
smaller engines run hotter and punish
oil more than large, “lazy'' engines.
Therefore, oil should be changed fre-
quently (every 2,000-5000 miles) in
small engines. Auto manufacturers and
many 0il companies say "'no.”

At an AFl meeting in Detroit last
year, test results were submitted that
showed four-cylinder engines actually
operate at lower temperatures than
V8s. The design of the smaller engines

(Flease turn to page 184)

Kamen

Spoilers

ara available
by direct mail—

prices vary according
o apphcation

Send $2.00 for the latest cala

loxg, emblenn and decal to Kamel. PO.

Box 426, Morth Haven, CT 06473
NAME i
ADDRESS
[+ 1 "
SIME P
(& TR ]

183




MOTOR OIL
{Continued from page 183)

and the use of thermostatically con-
trolled cooling fans were cited as rea-
SONS.

Therefore, the report stated: ““There
is no evidence to support the contention
that oil in four-cylinder engines is being
punished."”

Also, last year, a team drove several
new Hondas on round trips between
the Honda Training Center in Moores-
town, N.J.. and New York City. The
route included stop-and-go operation in
the Big Apple. Each car was fed SF oil

that was changed no oftener than every
7.500 miles.

When the cars had accumulated
100,000 miles, they were sent wo Japan
and the engines were dismantled for
inspection. The outcome? No unusual
wear or damage!

The AFI] report and the Honda test
say to us that a motorist can achieve
maximum engine life at the lowest cost
per mile by following the oil change
recommendation of the carmaker as
stated in the owner's manual. Howev-
er. be aware that every manufacturer
provides two sets of recommenda-
tions—one for “normal” driving condi-

Be Your Own Boss

and Make

» $12.00 to $18.00

Your FREE Lifetime Security Fact Kit
tells you how to make $12.00 to $18.00
an hour in your own Foley Full-Service
Saw and Tool Sharpening Business. Your
FREE Fact Kit explains how you can:

—be your own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—operate a CASH business
where 90¢ of every dollar you
take in is clear CASH profit.

And it is 5o easy to leamn. Foley gives
you all the facts and instruction. No expe-
rience or special training is necessary.
Foley tells you everything you need to
know to be successful.

And there's plenty of business avail-
able in your area. You will quickly develop
the skills necessary to earn a steady
income. You will be able to sharpen all
types of saws, garden and shop tools for
home, farm and industry.

NO LAYOFFS DR STRIKES

You will be able to set your own hours
and not have to worry about layoffs and
strikes. And there are no franchise fees
Any age person can succeed, even per-
sons with physical handicaps operate
successful sharpening businesses.

You can be like Steve Taylor of Brook-
ville, Ohio, who told us:

“... the first year 1 grossed

321,000.00"

Find out how by calling . . .

1(800) 845-3000

(e Lieeh Canll 1 {B0K)) 662 - BO66 |

...now for jraur Free Lifetime Security Fact Kit!

AN HOUR!

Or James B. Jones, of Albuguerque,
NM who reported:

“This past summer my sales and ser-
vice amounted to almost $6,000.00
a month."

But you've got to get the FACTS before
you can get started. S0 CALL NOW for
your FREE Lifetime Security Fact Kit.
It's yours to keep with NO OBLIGA-
TION and NO SALESMAN WILL CALL
ON YOU.

If you prefer, you can mail us the
coupon below to receive your FREE Fact
Kit, but you'll get it sooner if you call
NOW. The number is 1 (800) 845-3000.
Call any time of day or night. WE PAY
FOR THE CALL. Utah residents please
call 1 (800) 662-8666.

The Fal [:ul any
20154

Kansas City, uu"mﬂ
[] YES, | want to know more! Please rush my

FREE Lifetime Security Fact Kit. No obli-
gation and no salesman will call
MNAME
ADDRESS
ciTY

STATE

ZIP

tions and the other for “'severe” driving
conditions.

Although there are some minor dif-
ferences between manufacturers in de-
fining these conditions, GM's definition
seems to cover it: Normal driving, says
GM, is when a vehicle is driven daily in
a clean environment for at least 20
miles, with five of those miles at a
steady spead. Furthermore, an ambiant
temperature of 32° F. to 90° F. must
exist,

Severe driving is defined by GM as
all other driving conditions. This in-
cludes short trips; stop-and-go opera-
tion; allowing the engine to idle for long
periods; most winter driving; driving in
dusty or industrial areas; driving at sus-
tained high speeds with the ambient
temperature over 90" F.; and towing a
trailer.

If a vehicle is driven under ““severa™
conditions, automakers generally rec-
ommend changing oil at about one-half
the “"normal” drving interval, or even
more frequently. For instance. Ford
suggests 7.500-mile (normal driving)
and 3,000-mile (severe driving) inter-
vals.

If you exceed the recommended
change period, the following may hap-
pen:

B A greater buildup of soot and par-
tially oxidized hydrocarbons could re-
sult. They contribute to sludge and var-
nish formation that can plug the oil
screen and oil rings, interfering with oil
circulation and resulting in severe dam-
age. This gum can also cause hydraulic
valve lifters and valves to stick.
B Corrosive acids may form that will
attack piston rings and cylinder walls.
B Steamn may condense on cylinder
walls, then drain into the crankcase,
combine with acidic gases and circulate
to cause rust on wvalve lifters, valve
stems, piston pins and rocker arm
shafis,

- Wh.nt are the advantages and

8 disadvantages of synthetic mo-
tor oils?

m Synthetic oils are made by

8 synthesizing raw materials 1o
make the base stock, rather than refin-
ing them from crude oil. The additives
put into synthetics are the same as
those put into natural motor oils.

The major advantage of a synthetic
oil is that it outperforms a natural oil in
extremely cold temperatures. Because
it's thinner, it allows better starting. It
also increases fusel economy by a fow
tenths of a mile per gallon.

Manufacturers of synthetic oil claim
that it doesn't have to be changed for
15,000 wo 25,000 miles. However, this
oil costs $3 1o $56 a quart, so the longer
change interval gives you no price
break compared to natural SF oils.

Furthermore, if yvour vehicle is under

(Please tum to page 186)
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Be a Better

Gardener
RECYCLE all your Brush,
Weeds, Leaves, Old Crops,
Cut Grass, Dead Flowers, elc.

into: RICH COMPOST

SPREADABLE
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[ WOOD CHIPS

Tharugged KEMP
Shredder/ Chipper
devours almost anythmng
argamic. .. reducing it
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preces in seconads
(inciuding branches
up ta3" thick!)
Enjoy super-
rnchsodl. .. a
mulched garden
that s virtually
warind- frge
A beaLtitully
iamdscaped
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T itall, guickly
and easily with a KEMP.
* Built tolast alitetime
The Standard of * Many sizes to choose from
?ﬁm Gardeners  « Money-back guarantes
nce
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KEMP COMPANY. Dept. 27044 E I
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ENDLESS HOT WATER!
Lady Takes
18-Hour
Steaming
Hot Shower!
A world recond?
We dont know.

We did it to prove
how you can get

" ' andless hot water
with a tankless hot water heater...and
cut your hot water bill in half at the
same timel ) )

Some weird new invention? Hardly,
In energy-conscious Europe and Japan,
millions are in use today. No bulky tank
Mo running out of hot water—ewver!
(And wait until vou see your next hot
wataer bill)

Read what Popular Science, New
Shelter, Mechanix llustrated and others
say about these amazing, economical
tankless heaters. Write for FREE in-
formation today!

Controlled Energy Conp.
Fiddlers Green

Dept. 15044

Waitsfield, VT 05673

[ Yes please send more information!
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Save $10,000 or more
on your new home.
Be your own bhuilder.

No experience needed. Learn at home as NRI shows you how
in professional Building Construction course

r—_---

You can save from
10% to 50% of the cost
of your new home by
building it yourself.
And NRI can showyou
how. NRI's new profes-
sional course in Build-
ing Construction
teaches you what you
need to know to be a
building contractor, =5
And you learn athome &2
in your spare time.
Wgether you want to
build your own home, get a better job,
or start your own contracting business,
MNRI can get you started right.

From Site Selection

to Landscaping

By being vour own contractor,
you save at least 10% of the cost of the
typical home right up front. Then, de-
pen din? on how much of the job you do
vourself, you can save up to 50%. NRI
takes you through the job from start to
finish in 70 lessons full of photos and
diagrams to make learning easy. You
begin by learning how to pick the best
site, learn to read blueprints, estimate
costs, follow the job through right to the
planting of shrubbery and trees.

Learn Pro Secrets

Nathing's left out. You learn the trade
hrar:ﬂce% and secrets of the pros.

asonry, carpentry, roofing, painting,
even plumbing, heating and electrical
work. You learn what good work looks
like, tip-offs to bad or sloppy work.
How to supervise jobs.. .when to bring
in specialists. .. trade and financial prac-
tices... how to keep your job moving
on schedule.

Training
Built Around
Energy-Efficient

Home

You learn better
because NRI training
is practical training.

. You get over 100

i action projects from

scale-model construe-
tion to building actual
framing sections. Les-
sons and projects are
coordinated with a contemporary
energy-efficient home designed espe-
cially for NRL You keep these plans to
build your own home or select from
maore than 50 low-cost optional plans.

Includes Regional Seminar

As an exclusive 5enricle, graduates
may participate in optional cwner/
buiﬁier serninar. You'll get expert advice
on local building codes and conditions,
meet builders, learn more about energy
efficlency, receive tips on financing.
There'll be demonstrations, insider info
on remodeling, hands-on programs to
take part in.

Send for Free
Full-Color Catalog

There's much more to the NRI
Building Construction Course. Send
the coupon for your free catalog de-
scribing all lessons, pmi;!ct&, and oppor-
tunities in the building business, See
how you can save big money by build-

ing your own home or earn big money

., 0

s

by building for others. [f coupon has
been removed, write to NRI Schoaols,
3939 Wisconsin Avenue, Washington,
D.C. 20016-9973.
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COVERALL
JUMPSUIT

is
* LONGLASTING
* WASHABLE
* TEAR RESISTANT
* MADE OF TYVEK™
BY DUPONT
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please specify size

£ 1IRE hmersins debesas |ecmmagE

| — — — —

{1

e — I e
American Autpmotive Tech {Dept. €J- 25 )
JE5 N RI 9W. Congess. Mew York 10930

Pipds F; TywehTH COVERALL

JURPEINTIS| e mred Lnecihed Dekww f 34 00 plus TS
Poslage a1 hahgw® I
SMALL Hﬂlll.rﬂ LARGE

SPECIAL SAVINGS: Croed any T for 38 95 pius 51 25 psig I
mellg {SANE 51 24 I
EXTHA SAVINGE: Order any & lor 516 95 pius §7 50 pslg & noig l
ISAVE 53 49

mus! e compieiaty sabshied o | may relurn them wilmn 30 days |
for & full refupa (exncept psig & naig | |
Ercioged o my
Swry e COD 5 I
Mew Yofe rpfolentd preats a0d saproprrle saieg fam l

Cheth oF mongy oeoer e &

CHARGEAT. (mm proe 30 00 ¥ISA  MASTERCARD
CREMT CARD &

ExP DWTE ! l
hast l
AO[RERS |

Liny S14Ti il
N . S S S S S S S e S S —

MESSY
SHELVES?

Magazines all over the place! What you need
are Popular Mechanics FILE BOXES 10 help
vou keep those bookshelves neat and orderly.
Each box stands alone with all twelve issues
intact. With every order you receive FREE self-
adhesive labels covering the vears 1975
through 1984, Peel off the vear required and
place on appropriate box.

1 File Box, $2.95
2 File Boxes, £2.75 ea.
3 File Boxes or more, $2.50 ea.

Send order t Popular Mechanics, Dept. FL, Box 1014
Radio City Station, New York, NY 1010]
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MOTOR OIL

{Cantinued from page 184)

warranty, you still must change oil
when the carmaker says so to keep
from wvoiding the warranty. Vehicle
manufacturers say that additive deple-
tion progresses at the same pace for
both synthetic and natural oils.
@ i Should I replace the oil filter at

= the same time | change oil?

w The answer to this one ques-

= tion comes down to whom you
believe—ywehicle manufacturers or auto
repair facilities. Service people general-
ly contend that it's foolish to leave dirty
oil trapped in the filter to mix with and
contaminate new oil. They therefore
suggest changing the filter when you
change oil.

Auto manufacturers say that the
small amount of contaminating agents
in the one pint to one gquart of oil
remaining in the filter will not adverse-
ly affect several quarts of fresh oil,

What do we think? We're on the side
of caution. A new filter doesn't cost that
much, especially if you install it your-
salf.

» Should I use a nondetergent oil
@ ¥ in my older car?

- All carmakers now recom-

# mend that you use a high-
detergent oil. Many oil companies put

185

the letters HD (for High Detergency or
Heavy Duty) after the SAE numbers on
their labels. As a mater of fact, it's
pretty hard to find nondetergent oils
anymore.
@ - Iﬂmug'hl.‘lhut Teflon and motor
© oil don’t mix. How come 1 still
see Teflon oil advertised?
» This is a long story that we'll
» try to make as short as possi-
ble; Teflon is duPont’s registered trade-
mark for polytetrafluoroethylene
(FTFE).

Frank Reick of Fluoramics Inc. spent
years finding a way to combine PTFE
with motor oil in a way that won't settle
out or harm an engine. He sells it as an
additive called Tufoil (see A Super-slick
Oil Additive That Works!, Jan. "82,
page 74). Then the energy crisis hit and
5o did the snake oil salesmen, bringing
out many guick mixes of Teflon and oil
that either didn't work, or clogged up
oil passages and caused engine dam-
age. DuPont got a lot of nasty mail and
issued a statement that Teflon and oil
don't mix.

Heick cried ""Foul!” and duPont even-
tually sent him a letter that, in very
careful legal terms, essentially said:
"We didn't mean Tufoil.” But the bad
publicity has travelled farther and fast-
er than the retraction, as usual. For the
record: PM has tested Tufoil and found

that it worked. Brands that use the
word “"Teflon” on the label (Tufoil says
FTFE") do not have duFont’s blessing
and often do not work.
., How should 1 break in a new
» car? Are there still special
break-in oils for the first few hundred
miles?
» Modemn engines no longer
~ need special break-in oils nor
an elaborate break-in procedure. Fol-
low the advice in your owner's manual.
Most say to avoid full-throttle accelera-
tion and high speeds (over 55 mph) for
the first 500 to 1,000 miles. On the
highway, don’t drive at steady speeds
and load for extended periods. Let up
on the accelerator every few minutes, if
it's safe to do so, and let the engine
coast for a few seconds. And that's all
there is to it!
. When will American oil com-
“ panies start selling oil in easy-
to-pour plastic bottles, like they do
overseas?
. Quaker State has already
¢ started (see The PM Garage)
and other companies are likely to fol-
low. The main problems, up to now,
were finding a big enough supply of
bottles for the U.S. market at a low
enough price, and figuring out how to
fill them as fast as cans at the packag-
ing plant. ™
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MINIVAN TEST
{Continued from page 155)

dermeath the rear bench. Unfortunately,
its control switches are on the dash-
board

The VW's main cargo floor suffars
from a raised area over the rear-
mounted engine. In other words, the
floor stands on two different levels. The
huge sliding side door opens wide for
easy entry to both benches, the rear
seatback folds flat, and the liftgate
gives good access to the engine and ele-
vated cargo deck.

Toyota Van

Toyota's Van (formerly called Van
Wagon) does everything wall, but noth-
ing owstandingly. Its radically short
wheelbase (88 inches) makes for a
choppy ride, and the soft shocks give a
mushiness that creates a pitching sen-
sation in the front seats. There's also
noticeable impact harshness over
rough surfaces.

I felt a fair amount of understeer dur-
ing hard cornering, and this wvehicle
broadcasts more enging noise and wind
roar than the rest. [ also experienced an
excess of brake fade after several
repeated panic stops from 55 mph, and
the brakes on this particular vehicle
pulled to the right. There's a load-sens-
ing proportioning valve in the braking
system, but I've seen test drivers lift
both rear tires a foot off the ground by
stomping the brake pedal. This was
with a fully loaded Van!

Hard acceleration with Toyota’s four-
speed automatic transmission is ade-
quate, but not spectacular. Toyota's
overdrive lockout button behind the
shifter keeps the automatic from en-
gaging its top ratio, or you can punch it
anytime you want to downshift from
FOURTH to THIRD. The Van's standard
transmission is a manual five-spead.
Both gearboxes deliver pretty much the
same performance and fuel mileage.

The Van's ventilation proved tha bast
of the lot, especially with the optional
dual air-conditioning system. This pro-
vides a mulitude of outlets not only in
the instrument panel, but also in the
cantral bulkhead for rear passengers.
The dual air costs $1,200 extra and
includes a separate set of temperature
and fan controls to the left of the middle
bench. However, the main a‘c switch is
on the instrument panel.

Toyota also offers an optional single
air conditioner for $600, an ice-making
refrigerator ($200) and twin sunroofs
($800). Even without air conditioning,
though, the split front/rear vent system
does a fantastic job and moves a great
volume of air. Then, on top of that, the
side windows slide open and shut for
even more ventilation versatility.

Driver vision in the wan, however,
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suffers in two ways. First, there's a for-
est of headrests to peer through, and
second, the side windows are heavily
tinted with a bronze or bluish metallic
mirroring. This tint cuts heat, but it also
reflects the van's interior under certain
lighting conditions. | don't favor reflec-
tive windows in any automobile for that
reason.

All four of these wehicles seemed
extremely well put together, and [ have
no gquibble with any of their overall
workmanship, However, each make
showed orange peel on its painted sur-
faces. | noticed bubbles, too, in the
Vanagon's windshield.

Except for the Toyota, all engines are
highly accessible for routine mainte-
nance. In fact, even the Toyota's pow-
erplant isn't all that hard to reach, just
harder than the rest. To compensate,
Toyota's service intervals are the lon-
gest of the group.

Minivans in review

To recap, them: My first choice
among these vehicles would ba Chrysl-
er's Dodge Caravan and Plymouth Voy-
ager. They are by far the most friendly,
well-engineered and pleasant of the lot.
It's also a very good financial deal at a
base price of approximately $8,700.

If you don't need the cargo-carrying
capacity—if you're hauling just peo-
ple—go for the Vista. It's tremendously
thrifty and as smooth-running, comfort-
able, and nearly as accommodating as
any full-sized American station wagon.
Yet its economy, versatility and price
make it exceptionally attractive.

The Volkswagon Vanagon gets the
nod for those who need wast echo
chambers of space. And the Toyota Van
has, admittedly, a certain flair in its
futuristic styling.

All these wvehicles come in several
trim and equipment levels. Most can be
ordered with all the convenience and
power options available for passenger
cars, including cruise control, power
windows and door locks, sophisticated
sound systems and so forth, easily add-
ing $2,000 o $4.000 to their base
prices.

The Vanagon can also be factory out-
fitted as a camper; in that configuration
it's $15,800. Chrysler talls me that sev-
eral camper conversions are in the
works for the T-van, and | suspact the
same applies to the Toyota Van.

Chrysler has shown customized spor-
ty T-vans plus commercial versions of
the T-115, with blind rear quarters and
8 blanked-out liftgate window. Ewven
now, Dodge dealers offer a stripped
Mini Ram commercial model, sold with
the driver's seat only, for approximate-
ly $7,600. There's sure to be more in
the boudoir vein when van conversion
shops get their hands on these versatile
vehicles. ™
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AWARD WINNING
TV SERIES
RETURNS!

Car Care Central, winner of the
“Creativity in Media" award, begins
its third year on March 10, 1984. It
can be seen on The Nashville Net-
work (TNN) each Saturday at 11:00
a.m., 5:00 pm. and 7:00 p.m.
(Eastern Standard Time).

This first-of-a-kind automaotive do-it-
yourself series was produced under
the auspices of the Automotive Parts
& Accessories Association. Technical
assistance was provided by POPULAR
MECHANICS.

Car Care Central demonstrates auto
maintenance techniques and shows
how easy most car care tasks can be

* What should be done and when.

* How long it should take.

« Parts and tools needed 1o do the

job right.

For those wha rely on others for main-
tenance, this series is must viewing
You'll receive the information that
ensures work is done properly and at
the right price.
Plus, celebrity guests showing off their
unique cars and revealing their special
auto fips.

DON'T MISS THIS
INFORMATIVE AND
ENTERTAINING SHOW!

CAR
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VIDED
{Continued from page 56)

teamed with a rechargeable battery
pack that can power ona hour of contin-
upus taping. The camera has an
extremely fast, 1.2 lens with a 6x zoom
range. With a suggested retail price of
$1,595, Betamovie isn't cheap, particu-
larly since it can't even be used to dub a
tape.

Recently, other video manufacturers
have been offering battery-powered
recorders compact enough to make
home wvideography practical. Today,
such portable recorders seem to have
cropped up in almost every video-
equipment line.

Some portable VCRs are really
scaled-down home machines, lighter in
waight—usually about 15 pounds or
so—and battery operated. But this isn't
the kind of machine you lug around on a
strap over your shoulder. You carmry it
by its handle to where you want to
shoot and set it down.

A 20-minute C video cassette is
shiowwm in front of a normal VHS cassette.

A truer breed of portable is the pure
recorder that weighs about 6 to 9
pounds. It's light and compact enought
to carry with a shoulder strap while you
are shooting, yet it uses a standard-size
Beta or VHS cassette. Many of these
true portables come with a companion
tuner/timer. Others are sold separately
but will work in conjunction with auxil-
iary tunertimers.

Among VHS portables are several
super lightweights that use special,
compact, 20-minute cassettes (which
can be played on a full-size deck with
an adapter). Though some have facili-
ties for recording from a tuner, these
super portables are really designed for

recording from a camera.

Portable rundown

Typical of the fully featured carry-
ables is Sharp's VC-3500, a 15.2-pound,
VHE-format machine that accepts an
optional rechargeable battery and is
equipped with a carrying handle,

On a.c., it can record up to eight
hours at the slowest of its three VHS
speads, has an audio dubbing feature
and rewinds automatically at the end
of play. A built-in tuner/timer can be
sel to make one unattended recording
a day for seven days, a feature nor-
mally used at home. A wired remote
control unit comes with the VCR.

The Sharp VC-3500 carries a sug-

(Flease turn to page 190)

Kodak Enters The Fray

odak recently announced in New York City that it will

be entering the video marke! in a big way. Kodak is

even introducing a new videotape size—8& mm—1o com-

pete with the present “.-in. tapes in the familiar Beta and
WYHS formats.

The new Kodavision 2000 system features a choice of
two one-piece camera-recorders, called “camcorders.’
The Seres 2000 camcorder Model 2200 and the Model
2400 accept only the new B-mm cassetles, which are only
slightly larger in size than audio cassettes and offer one
hour of taping. Both camcorders weigh about 5 pounds
and have features that include fast forward, fast reverse,
electronic viewfinder and aulomalic ins. The 2400 adds
autofocus and still-frame capability

The Series 2000 cradle, Model 2020, allows users to
play back tapes when the camcorder (either one) is placed
within it and when the cradle is connected 10 a lelevision

sel. Kodak will also make an opfional tunertimer available
tor the cradle and the cradle will be compatibla with existing
Yo-in. lapes.

Meanwhile, Kodak has also announced that it will be
making available Kodak-brand videotape, not only in the
B-mm format, but also 'in. tape in both Beta and VHS
So, even if you don't buy a Series 2000, you may wind up
using Kodak tape in your present VCR

While all of these announcements are interesting, they
could not be considered surprising by those who have
been following Kodak's marketing. For some time, the
company has been engaged In eleclronic, or computer,
areas. In the business market, Kodak already is repre-
sented by computer-output microfilmers and high-speed
video motion-analysis cameras. Sooner or later they had to
gel into home video, and now'’s the fime.

When the "big yellow box” starts to market video as well
as film, it's safe to say the video revolution is here.—N.5.
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Important Notice!!
To All Classic Car Enthusiasts:

NOW YOU CAN OWN A CLASSIC. .. AND EARN FROM IT TOO!

If you are interested in a program that could provide:
— Income Opportunities [T T e s iy

CALL NOW TOLL FREE — Tax Advantages Enclosed is $2.00 for full Color

1 _800_252_ 7742 — Discounts On Your Kit or brochure and buying guide on all

Classic Replicar Assemblies and

I I

I I

I 1

Factory Completed C | ; i

Ask for Lee Lester s i I Finisbad Cars I

’ . : Name :
o i Address

D~ i T s ~rcc ! il State Fa :

WO CLASSIC MOTOR CARRIAGES | S8 Sate —— 20 i

Tu 16650 Y. W, 27th Ave. Miami, Florida 33054 i Business () |

i ] Check, For Field Rep. Literature i

——

S
If you're looking for ideas to save time and monqsean;&ﬂ?ﬂ what you're

doing — send away for PM's catalog imm q
We have plans for shop tools, boats, st ouses, campers. Scuba tow, ACV, log

splitter, air compressor. Smart ideas in furniture! Also dollhouses! Projects the
whole family can enjoy.

And best of all — we offer a spedal and unique service — photocopies of past PM
articles. What's more, we tell you the year the projects were published. It may be as
early as a 1902 glider to a most recent 1981 solar garden shed. You'll have fun just
browsing through the approximately 900 different plans and projects. You'll find our
GREAT WORESHOP series listed. Also our SHOP MINI-COURSES. Timely energy-
saving ideas! You'll see it all in our new POPULAR MECHANICS PLANS AND

IDEAS CATALOG. Price $1.00

SEND FOR YOUR CATALOG TODAY!
Send Your Name and Address with Check or Money Order to Popular Mechanics,

Box 1014, Radio City Station, New York, N.Y. 10101
Fopular Mechanics is a publcation of Hearst Magazines. a Division of THE HEARST CORPORATEON



___OFFER EXPIRES MAY 31st__
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8107 Page. 51. Louis. MO &1130

BEAT the HIGH COST of LIVING!

HERE IS A
Ju -\ BEAUTIFUL.
war ro
MAKE

LEARN UPHOLSTERY AT HOME. . . restore ald
chairs, sofas to like-new condition! A clean, en-
jovable way 1o put spare hourg to profitable use.

d cast-offs picked up for dollars, worth hundreds
when reupholstered. Fascinaling home study
course includes tools, kits, supplies. Earn as you
learn — start your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sampla lesson showing how the fabulously suc-
cassful MUI system is faughi. It costs you nothing
to get the information and there's no obligation,
Mo salesman will call, e,
Modern Upbotsteny |avtitate,

BO2TO Feeld Bidg.. Kansas Cily, Mo, B4111

GET STARTED WOW = MAIL THIS CO 1t
TG S =&
I Modern Upholstery Institule, = I
| B0270 Field Bidg., Kansas City. Mo, 64111 |
| Plense mail me a copy of |
| your haok, "PROFESSIONAL UP- |
HOLSTERY for Fun and Profit.” 1 under-

stand no one wiall call and there 1s no obligation. =

|

|

I

| Mama Age
| Address
] it

Canon's VC-10 camera, shown with the
VR-20 VCR, Is an easy-to-carmy portable unit.

VIDEO
Continued from 188,

gested retail price of $899, but it has
been advertised in the highly competi-
tive New York City market for $739.95
with a manually focusing color camera
thrown in.

Another portable is the Sanyo
VCR7300. It's a 15-pound, Beta-format
unit that has a 105-channel, cable-
ready tuner with seven-day timer. It
can record up to five hours on one Beta
tape. A memory-equipped counter per-
mits rewinding to a predetermined
location on the tape.

This hefty Sanyo portable alse has
the state-of-the-art, Beta Hi-Fi sound
recording system. Stereo sound is
recorded by the video head as part of
the video signal. This gives it a frequen-
cy response (or tonal range), a dynamic
range (the spread between the softest
and loudest sounds) and freedom from

noise comparable to the incredible new
digital recordings.
As with other Beta Hi-Fi VCRs, the

VCR7300 also records sound with a

standard, fixed audio head so that it
will be compatible with conventional
equipment and tapes. The VCR7300
sells for about $1,000.

Representative of the more advanced
true portables with companion tuner/
timers is the Magnavox VRE480BE, an
8.6-pound, VHS-format recorder.

It has a stereo sound system with
Dolby noise reduction that can be used
Lo record a main track and later add a
companion track for music, sound
effects or voice-over commentary. A
memaory-search feature operates in rap-
id advance or rewind. [ts companion
tuner/timer has a 105-channel capacity
and will automatically make four re-

cordings on any channel over 14 days.

The VRB4B0BK is also equipped with
One Touch Recording. Tapping the
OTR button once starts the record
mode instantly for a 30-minute period.
A second tap adds another 30 minutes,
and a third tap, still another. Up to two
hours of continuous recording, followed
by automatic shutoff, can be pro-
grammed this way. You can capture an
unaxpected telecast without losing any
of it while setting the timer the normal
way. The VRB8480BK has a suggested
retail price of $1,399.99. Many of the
same features may be found on the
somewhat lower priced Magnavox
VRE471BE.

Features similar to the Magnavox are
found in Panasonic's 8.4-pound PV-
6600. It has two double-azimuth heads
to reduce jitter in stop-action mode.
The PV-6600's companion tuner/timer
can handle up to 128 channels and can
be adapted to record one cable channel
while another is being viewed. This
VCH will record up to eight programs in
a l4-day period, and it can be pro-
grammed by OTR for up to four hours.
The PV-6600 also has full memory
search and a stereo sound system with
Dolby noise reduction that can record in
sound-with-sound mode. The recorder
has a wireless remote control for all
functions. It carries a suggested retail
price of $1,400.

A similar but lighter-featured Pana-

sonic VCR, the FV-6500 with a sug-
gested price of about $1,300, has bean
offered by a New York store together
with an autofocus color camera for
$1,5849.

Hitachi's VT-7A portable recorder,
weighing in at 7.9 pounds, boasts a
five-head design for improved picture
quality, particularly in slow motion, and
rock-steady, stop-action performance.
It, too, offers stereo/sound-with-sound,
with Hitachi's own Audio Noise Limiter
system.

The Hitachi has many of the features
of the Magnavox, but its separate tun-
er'timer, the VI-TUT7A, can handle up
to 133 cable channels. It records up to
seven programs on any channel over a
14-day period. If there is a power fail-
ure, a backup power supply maintains
such advance programming in its mem-
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ory for up to one hour. There is also a
189-function, wireless, remote control.
The VCR, with its tuner/timer, sells for
$1,495.

Another four-head, VHS-format re-
corder with Dolby stereo sound, the
Canon VR-20A, weighs 8.4 pounds. It's
sold alone at a suggested price of $825.
An additional $475 adds Canon's VT-
10A tuner, which also serves as a char-
ger for the recorder’s built-in battery.
Programmable up to four times in 14
days, the tuner has a 105-channel
capacity and 14 buttons for tuning in
preselected stations.

One of the most unusual VCRs in the
VHS-format portable category is RCA's
VIF 800. It looks like a conventional
home VCR, with tunertimer controls
arrayed on the left and tape-transport
controls on the right. But if you flip
down a door at the bottom of the
machine you can simply lift out the
entire recorder section. Then all you
have to do is insert an optional battery,
put the VCR in its optional carmying
case, plug in a video camera, and you're
all set to shoot your own tape.

The recorder, with battery, weighs
7.9 pounds, It has five video heads for
enhanced picture quality and rock-sta-
ble stop action and slow motion. And it
offers both audic and video dubbing
and stereo/sound-with-sound audio re-

cording. When the recorder section is
redocked with the tunerftimer base
unit, it offers a broad array of operating
features. The tunertimer has a 133-
channel capacity, and it can be pro-
grammed for up to eight recordings
over 21 days with OTR. An infrared
remote control included with the VIP
900 must be used for special effects,
such as reverse play and variable slow
motion. The VIP 900 sells for $1,300,

Ulralightweight portable

Among the ultrabghtweight, VHS-
format portables is Sharp's VC-220,
which retails for $799. It weighs 5.7
pounds with battery and uses a VHS
Compact cassette that gives 20 minutes
of recording time. The recorder offers
audio dubbing, While it can be used to
dub to another recorder for editing, and
it will play back through a conventional
TV set with the help of an a.c. adapter,
the VC-220 is not designed to record
from a telecast source, Its camera input
accepts a 10-pin connector. A battery
pack, car-battery cord and a.c. adapter
are optional.

Perhaps the most compact portable
recorder is JVC's HR-C3U, which costs
$£850. With slip-on battery pack (includ-
ed in the price along with a charger), it
weighs 5.3 pounds. The regular battery
pack provides about 30 minutes of con-

tinuous recording. An optional, high-
capacity pack provides about 50
minutes. Like the Sharp portable, the
HR-C3U uses a 20-minute, VHS Com-
pact cassette. Audio dubbing is also
provided in this JVC unit, which also
features a memory counter. When the
camera’s stop button is pushed, the HR-
C3U automatically backspaces for one
second to assure synchronization with
the next stop. The HR-C3U is really part
of a recording system that includes the
superlightweight (2.75-pound) GZ-53U
camera. These two units can actually be
combined by mounting them on a spe-
cial shoulder framae.

Sony, which created the home VCR
with its Betamax machines, is wvery
much a part of the portable field, not
only with Betamovie but with its SL-
2000, a 9.25-pound recorder that
retails at a suggested $700. The com-
panion tuner/timer, the TT-2000, has a
price of $250. It will program up to four
recordings over two weeks, and it has
wireless remote control.

Toshiba's V-X34, also a Beta-format
machine, weighs only 5.5 pounds, rival-
ing the VHS superportables. But it uses
a standard Beta cassette and can record
up to two hours on one battery charge.
Slow motion in both reverse and for-
ward is possible at the slowest speed.

(Please tum o page 152)

Easy Mows Iit!

Now there’s a lawn mower so easy to use,
it almost makes lawn mowing fun. the new
rear-discharge, 20-inch cut Easy-Mower™
gas or electric lawn mower from Aircap.

Both Easy-Mower models give you:

® A deck made from rust-free XENOY® alloy from General Electric,
for greater maneuverability, light weight and one tough
% lawn mower.

® Single-lever height adjustment.
* 18-gauge steel handles with vinyl comfort grips.
* A rigid grass catcher.

_ ® Rear deflector door—use with or without grass
iy catcher.

So start up the Easy-Mower lawn mower.
And make your lawn mowing easy going.

Airca Industries s Box 2120
Tupelo, MS 38803-2120

# The
famous

# The gas model, with A power-
ful B.E;?Fp 4-cylinder Tecuemseh engine.

& Byotend Traderon of Cerersl Becine Compary ™ Teademand of A a0 i
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The Lincoln AC/DC-
Professional results at a do-it-yourself price.

Big brother to the AC-225-5. Easy non-ferrous and many other electrodes.
to use. Easy to afford. The ideal welding Standard features Include input plug
tool for fabricating, maintenance, and receptacie, electrode holder, work
tarm repair and construction, piping clamp and cable. Plus a free “Weldor's
and hardsurfacing. Guide” with illustrated instruc-
Gives you the choice of DC or AC tions and tips to better welding.
and runs on single phase 230 voll Look for your Lincoln Distrib-
power. Great for code quality welding utor in the Yellow Pages under
with Fleetweld® 5P. Easier welding Welding Equipment. Or write: Tha
in all positions. Low range sta- Lincoln Electric Company,
bility for thin metal whara a Cleveland, Ohio 44117,
smooth arc is essential. Ideal Canada, France and
for Stainweld?® low hydrogen, Australia.

Reporters, police depart-
ments, even a famous
consumer advocate all put
our famous TV gunshot
test to the test. With a
high-powered rifle, they
blasted a half-inch hole
clear through our No. 15
lock. And in case after
case, all documented,

*  the lock held tight.
Bullet proof that Master

" locks really are
tough under fire!

(Y

™
== Master
— Lock Compamy

Tough under fire.
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SMART HOUSE
{Continwed from page 100)

BSR System X-10 and control modules.
Tomorrowhouse also uses several tem-
perature-sensing devices for such ap-
pliances as the thermostat., hot water
heater or a hot tub. This systam—
which can cost from $895 without the
basic computer to more than $2,000—
will do everything for you. It will boil
vour eggs in the moming, check the
temperature of various rooms and turn
your lawn sprinklers on and off.

The brainchild of Russ Coffman, a
computer hobbyist who wanted to con-
trol his own home appliances, Tomor-
rowhouse can also be programmed to
report to you when you ask it to via tele-
phone. The voice synthesizer board
handles this chore.

Reprogramming Tomorrowhouse

There's much more to Tomorrow-
house than meets the eye because you
can even reprogram it from a Touch-
tone telephone. So, if you forget o tell it
to turn on the sprinklers at 5 p.m., you
can order them on from a telephone.
And, if it detects something is wrong, it
will alert you to the problem. It can also
act as a personal secretary, reminding
yvou of important dates and times.

As you would expect. a computer
system provides a good measure of
security. The security program is han-
dled by another Apple board, the $399
Smarthome [ from Cyberlynx Comput-
er Products of Boulder, Colo,

MNow that our Smart House can be
programmed and monitored, it would
be nice if you could telf it what you
wished to do. After all, using a key-
board or a telephone touchpad is a lot
more inconvenient that just talking to
your system. Well, with the Speechlab
board from Heuristics Inc., your system
will respond to your voice.

Computerized home control is hare
to stay. And in many cases you don't
need a computer to have it. Qur Smart
House isn't a dream. It's real, and it's
available today. ™

VIDEO
{Continued from page 151)

Both audio and video dubbing are pro-
vided. The V-X34's suggested retail
price is $1,009 and includes a separate
tunertimer with infrared, wireless, re-
mote control. It has a 105-channel
capacity and can program up to eight
recordings over 14 days.

If you do a lot of home-movie-style
taping, you can easily come out way
ahead of the total cost of filming. And
showing this kind of movie is as easy as
turning on your television. ™
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FIRSTHAND REPORT: AUDI

(Continued from page [68)

accident that

the 5-mph bumper

couldn't handle!

Within easy reach

Changing a V-belt looks pretty tricky,
but everything else you need to get at is
within easy reach: The sparkplugs are
right up top, and so is the distributor.
The tiny oil filter is easy to get at from
under the car. Fuses and relays arein a
plastic box on the cowl. And translu-
cent containers allow visual checks of
the power steering, brake and wind-
shield washer fluids, as well as engine
coolant and battery electrolyte.

Poise in performance
All in all, the 4000S Quatiro is a
much nicer car than a 4 <4 Subaru or

AMC Eagle.

It has considerably more poise in its
handling and performance, but it also
has a vestigial 424 ambiance. Maybe
it’s just psychalogical, but you always
seam to be aware that there's a lot
going on under the floorboards of the

Audi.

Perhaps 4wd means that it's no
longer a “pure” GT or sports sedan, but
with studded snow tires at all four cor-
ners, it's perfect for the worst winter
waather. It will probably become the
standard form of transponation for
knowledgeable skiers and lucky snow
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PORTABLE
SAWMILL

TURN YOUR
TIMBER
INTD

Goes right to the trees!

The only

out accurately cut lumber al a LOW-COST!

Yes, if you're needing good, high-quality
lumber gon't let today's inflated lumber prices
stop your important building projects. Take the
Foley-Belsaw night to the trees and turn out
foot-after-foot of smooth, true-cut lumber
éven beginners get excellent results. For power
use your tractor PTO or other gas, diesel or
glectric unit as small as 25-HP. Qur factory-
direct sefling keeps the price low, and conve-
mient time payments may be arranged

Send TODAY for
FREE BOOKLET!

N Sawrmll Send ha

i gu-uumm

il Sats P
M Kanias City, Ma -‘1"1"

ONE-MAN PORTABLE
SAWMILL of its kind in the world. ...
. and still worthy of its 50-Year repudation for turning

Just madl coupon for “Hoew T
i|  Saw Luamber Booklel and com-
i| phewe facs on the Ooe-Man

And The Foley-Belsaw Can EARN "i'nu Extra Cashl
Just one man (no crew needed) can easily saw
enough on weekends to SAVE hundreds of
dollars over high lumberyard prices. But you
can also Custom-Saw for others or sell the
lumber produced from your timber and EARN
excellen! Cash Income — with 3 Foley-Belsaw
the choice is YOURS. And when YOU are the
gosfi ‘rnu_pi%lﬁa hours to work and ALL the

rofits go in nckets, [ —
g p -' n I| '

There is M0 obligation amnd
NO salesman will calll

IIJ'IE MAN SAWMILL
e "FI:.I: ::Ili
30355 Fa

Kanzas City, Ma. 64111
Please sendl all Facts and details PLUS FREE
How To Sww Lumber’ Booklet, | understand then: i3 o Obigatson
arad that %o Ssleman will cll on me

NAME

sooxLET! 5 Nl

ADDRESS _
CiTY

-

i STATE il

B o o e e e e ]

e®@® 8 SFOR DHDEFIS DNLY TDLL FREE 1 B-l'.'il] 223-3411 'II'I..
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MUST LIQUIDATE

Emergency Power, Gas Operated

4000 watt Generator

AT BELOW DEALER COST!

115V &
230V

Serious storms canknock out
electrical power any time of
year! Be prepared with this
4000 watt power generator!
® 8 hp., 4-cycle gasoline engine.
® Backed by 1 year limited warranty
Dron’t et & storm rob Y OUR home of slectric
Kaop wvital funotions operating with this rellable
siandby soures of 1 *5"-' anc igtl'l-r Plug-in powerl
Uas it vo run & frespser, refngeralor, or furnacs, Run
lights, a sump pump, small kitchen appliances, eic.
Or usa in the field 1o operate slectrical power tools!
Dperate enough items (up 1o 4000 watts] for com-
fort and commanience as you nesd theml
This 4000 watt poriable genarator has two 1158V

outlels and one 230V outlet, sach with 15 amp.
servioe! Fastures include:

Compare at over

*1 ,000 .00

{ILIT THEY GO AT DMLY

‘488

Prce subject to change

- oycle gas snging.

& 8-hp. JTB}-GN ?pm

® Recoil stan

#® Manual choke,

® 4-qi. gas tank

. Da-n'emrd 1o dissipate
hiat for cooler running

& Size: 177" W
26"Lx 18"H

®WL approx. 140 lbs

Pushbutton electric

start model aftar 60 days, Ortfer voud
available at 5583 mmﬁimé‘?ﬂﬂfﬂu.
Credit coard mem :
hers. e e [ )
by u;u;'lm-rnl.-Ir .

Toll-Free: 1-800-328-0609
It sy sagnal or no answer, call 1-B00-328-5T27T
In Minnesota. call: 1-800-742-5685

C.0.M.B. Co. / Liquidators Dept. F-470
14606 28th Avenus N. 7 Minnsapoks, MN 55441

Sand tha 4000 watt genarator. (Indicate how many. |
—of No. 1198 Manual start miode! at S488 sach,
— 0f Mo, 1198 Pushbutton slec. start a1 588 ea
[Minnesots residents sdd 8% salkes tan |
| will pay shipping charges to driver upon deliverny.
[Alow &5 weaks for delivery. Add 2-3 weeks axira,
if paid by personal check. Sorry. no C.0.0. ordars. |
Acct. No Eap
PLEASE PRINT CLEARLY
Name
Addrass
Sy
State
Phani

ZIP

Swgn heve

Furrsl Route Customer: It treck carners do not moe-
mally deliver o your home. incheads & pote with this
aeridied atating address of neares stare, frend, or
truchk termimal where we can ahip fo

C.O.M.B. Co.

The Hatmn LARGEST Liguidator

VAVENUE NORTH
441

JLIS, MINMESOTA 55
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Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

shelves or magazines
sitacked on top of

each other.

POPULAR MECHANICS FILE BOXES

will help you keep your magazines

and bookshelves trim and orderly.

PM ig now offering a sturdy glossy

lacquered File Box to keep a year's

gupply of PM izzues neatly together.
With every order you will

receive FREE self-adhesive labels

covering the years 1975 through 1984,

Peel off the year required and place

on appropriate PM File Box and

you'll have a very valuable, convenient

and atiractive reference library,

1 File Box, 82.95
2 File Boxes, $2.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the iears 1975-1982

are here!

Find the answers to your shop, home
and car problems faster than ever,
Thousands of entries cross-reference
the articles that have appeared in PM
over these vears.

ORDER BY YEAR! Price for each
index is $2.25.

FOFULAR MECHANICS
Box 1014, Radio City Station.
New York, NY 10101

Papudar Mechanics is a publication of Hearst Magazines,
& Division of the Hearst Corporation

MUST LIQUIDATE

AT BELOW DEALER COST!"
Energy-Saving, Variable Speed

92" Gelling Fans

$3,398,70000
LIQUIDATION!

EDISON division
of Toastmaster

manufacturing

C.0.M.B. Co. now author-
ized to liguidate final fan
inventory to the public al
FAR BELOW dealer cost!

discontinues

ceiling fans!

Variable speads
at the turn
of a knob!

blades in rich
pecan finish!

Three year 5 high

warranty!

Beauty, excellent
quality and smooth operation in an

Edison’

Criwision of TOASTMASTER

aryare who can prove diffsrentiy

_".’_‘

Made in U.S.A. to
quality standards by

*NOTE

Wil g En e Ot
ligriidation price

in BELOW Edisan's
publsshed price st
1o dealers. FREE fan o

energy-saving fan that's easy to install.

Gailing fans have become so highly popular that competition
is very intense among the many manufacturers. So intensa

. which cut down on sales volume.
So Edison decided to stop making fans and to liguidata this
remaining inventory at a drastic price reduction. Their loss is
YOUR BIG GAIN! Now gat a great bargain on excellent fans!

Refreshingly cool in hot weather!

In summer, the cooling breezes created by these fans allow
you to cut down on air conditioning. You'll enjoy substantial
savings on energy costs! The large 52" diameter sweep of
the blades provides movemeant of air for an antire room!

Helps keep you warmer and comfortable in winter!

high retail price tags . .

Uses
el j

BaSY

ihat some of them have guit the business! The Edision diwi- o -
sion of the famous Toastmaster corporation was firmily com- e CENTER b )
mited to producing high guality fans. But that also meant LIGHT KIT

Audd this decorative four-light Flor-
enting fixtwre 1o your fan. Elegant
tulip-
frasted white glass pnd ars comp-
lermeented by antigue brass fixhires,

fan or lights AND fan. Pre-wired for

Retail Value: 349,95
Liguidation Price. .

shape shades sre cralted of

4 standard light bulbs |NOT
A pull chain controls Bghts or

installation

51650

Inwinter, you can lower your tharmostat and save on heating
bills. And still stay warmand comfortable! As heated air rises
to the caeiling. the slow-moving fan blades gantly recirculats
the warm air down again. This continuous mixing of air pro-
vidas qmamr uniformity of warmth throughout the antire
ragm . . . o help avoid cold areas by windows and doors.

This is a high %uaht\r fan, made 10 exacting specifications
under striet U.5. quality control. The smooth running per-
formance compares with the best on the market! The sturdy
motor housing is in rich-looking chocolate brown. Antigue
brass blade brackets add accents of golden beauty! The de-
pendable motor features all-metal construction with sealed,
lubricated ball-bearings for smooth, guiet oparation. And
the motor is direct drive, with NO belts to wear out

Overall vertical helght is approx. 157, Convenbent on/off
pull chain. Pre-wired for easy installation of optional center
light kit. {See order form for light kit.) Base is also pre-wired
for easy installation. All hardware and in-
structions included. Supply of fangisvery
limited. Place your order promptlyl

Mfgrs, 3 Year Limited warranhr"

{: redit Card CUSTOIMETS CaN arder h"'
phone, 24 hours & day, T days & wesk

Toll-Free: 1-800-328-0609|

l]LI

1w Mo, 6202-01

Them Ne. 2299 - Send
54 each for shipping mnad

for ded
C.0D. orders.|

Suggested Retail

$149.95

Ax par migrs. Aug. B2 Price List

‘28

Clteer woad culside original 48 staes

| C.OM.B. Co. / Liguidators
. 14605 ZEth Avenue North ~ Minneapolis, Minn, 55441

- Sand ___ Cailing Fands) 81 858 each
plus 10 amch for ll'ﬂpp'nn wnd handiing.

[Minmesots residents add 8% staie sales 1ax. Allow 3 -4 wesks
- A 23 waaki actra i pasd by check. Sory, no

My chack ar money order is enclosed

Manufacturer’s

T THEY GO M' ONLY

Dept. F-478

Light Kitis) at $16.50 sach ghis
hamdkng.

{ I busy signal, or if no angwer. call Charga: | MaaterCard® O VISA D Am. Exp Drimpes Cluk
Toll-Free: 1-800-328-5727 I Aty No Exp
;mﬂ; in Minnesots, cali; 1-B800-T42-5685 | PLEASE PRINT CLEARLY
Marra
* Address
City
The Mation's LQHGEST Ligudator' HEEE il
---r.. Ll NoRIH Phone
MME ST A 1 & it ==

Copyright 1584 C.0.M.B. Co., Inc
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= prjustable reiched control = £ metal sockets,
sizes 7/32°, 107, 907, 54, Nar, 1T
becomes pistol grip handie

® hi-impact case

I
ANDY-ool%r!

The handy mans drearm. The skckest screwdriver/
socket sel ever. A compact, rugged. hi-impact plastic
and steel case cleverly slofes B sturdy stesl
screwdnver heads (2 Natheads. 2 phillips, 1 awl,

1 ratchet extension} and 6 metal sockeds
s Th@ CAse SwWiNgs open, becoming a tough pis-

ﬂ\ tol grip with heavy duty ratchet move-

W,

fments to take mosl extrema pres-
sures. Keepone athome ... ongin

easy siorage.

o4 Ly

STAY AWAKE! STAY ALIVE!

Drive Alert™ Helps Guard Against
Falling Asleep At The Wheel!

I
I
I
I
I
I
I
the car. Great gift idea. Foids for |
|
I
|
|
I
|
I

According to the U.S.
Depariment of Trans-
portation, more highway
accidents are caused
by faling asleep at the
wheel than tire or brake
failure. Tha Drive Alert

:singarucufsiy designed losound 3  THOUSANDS i —
warming alarm when you begin to  S0LD BY 1 iteh |

doze. 1t 15 lightweigh (15 orams AR CLUBS il g el i o
including 1.5V battery). Durable . Comes in convenient storage box |
plastic earpiece hooks comfort- : that may be mounted on dash- |
ably on either ear even wilh B board. BATTERY INCLUDED.

glasses. Sounds its 86 decibel, > ' ' GIET |
2000 hartz alarm when your head i I OF L'FE
nods past any one of the 18 posi- " d HM‘IDIH 1

tions. The unique. patented selec- ' AT 529, ! OMLY 95

FREE
GIFT

WITH ANY ORDER

£10.00
VALUE with two
sl adjusting
hrads 0 auto-
matically grip
evary nul and bodl

Tmmn —
Barlon, Reid and Silver International, inc.
] Order Processing Center 431 Fifth Avenue
l New York, N.Y. 10016 Depl # PM 1025
= Drive Aleriis) ai $19.95 including PEH (two or more al
I 51895 sach). (Fieet orders of 25 or more 1o be quoted
l Write for indormation. )
Tool Kit (2} al $14.95 including P&H
{two or more al $13.95 each)
I [ Yes | want my ree universal wrench with each item ordered I

I S I G —— — — — — —— —— — —— T — O T — ————— ———— — — —————— —— i — ————

e from 38" 10 13016° | iadd §2.00 for each wrench for handling and processing). |
*’H & "GWQ;:C; home. mFbml. | [ Plaase send your lates! catalogus wilh my orders 1
oy Lt '::_';"1”:‘3"? REE {NYS Res. add sales tax). Sorry we can't ship 1o P.O. Boxes
& [ | have enclosed S Charge my O Visa 1 Mastercard |
ACCOUNT #: ]
GUARANTEE: Cormplete sahsiachon wih I EXP. DATE: l
DhiY SEISCHDN OF you vgull_lu:-'euewe 2 Tl re- l NAME !
und af purchase prce including shipping
and hanging charges I ADORESS ST e !
BONUS: A Mg Specal lssue C
:;-:lage Sammp wall be sent with mr:'gf I SIGNATURE !
h---------- O — T — — —— N — ———

850G95 =—_

P-:jmred byas HE
Briggs & Siratton enging

with thies forward gears

{plus reverse) in an I ILLEI i

inline pattern, Groundhog Il GH-5RT culs a 26" swath
14" deep. Big 16" lug tread tires, not tines, do the
pulling 50 the manual effort neaded by most
front iine tflers 15 eliminated. Muleh, mix and
aerate with one-hand operation. Safety clutch is
conveniently mounted on handiebar, not on a
remote panel like the competition, Factory price
S3Wes yOUu up 1o 200 on competitive lillers,

For FREE brochure, call 1-800-253-1030

o wiita: {in Michigan 516-849.3400)
it PO Box W
En"l ““ld' Innt' HP':-l'Iuﬂ?r".:lr.' ’n‘li‘-ll?!:?lPE _)

LOUPE HAGHIFIEHS
Used by jewelers and craftsmen for
inspection and assembly. Crown glass
lenses pivot for 4X-TX magnification!
Sturdy loupe attaches to either temple.
Precision craftsmanship! Money-back
guarantee. Send only $19.95 + §1 hdlg.
Precision Optical, Dept 132-B, Rochelle, IL 61068

Roll Top Desk Plan

FULL-SIZE PLAN includes instructions for
ﬁmﬂ basa B u:p&r tambour roll top with

shelf. Dask has 2 pull-out manuseript
boards & 7 drawers, two with suspension files.
Full size tamplate for tambour is included.
Size is 21" x 55" x 48™ high. Price is $12.50.

ARMOR PRODUCTS

P.0.Box 290, Dept. C, Deer Park, NY 11729

Train at home for
one of these 26
career opportunities

Frge lacts abaut

Diplomas and 2-year Degrees

Now al home in your spare

time, withoul any previous

expaeriance, you 'l:‘-'aﬂ train fDr a
I

ing

an associate dﬂgmﬂ Smd
?mfrae career facts aboul the
exciting career program that
interests you most. You will
receive color brochura and information on
amplnymant opportunities in the field you
choose. Mail coupon today and see how easy ilis
1o train at home for a great new carear or
advancement on your present job

SEND FOR FFIEE FhCTSI
(IS meraiorar
| Lsmece o P Scranton, PA 18515 |
I Plaase send me free facts, color brochure and ful
information how | can study at home for the career | |

AR

i

| have chasen. | understand | am under no W |
l and no sakesman will call, CHECK ONE BOX
EYEAR BUSINESS CAREER DPLOMA PROGRAMS |
I REE FROGRAMS Ll Drafting
T Busmess Minagemest [ Electronics |
'r; Marke [ Wikl Ferestry Contarvilsn
] Fasaange [ Computer Prngﬁ:nmrru I
l'_‘u Az D [ Dwsgel Mecha
£ YERR TE L Emtrician |
DEGREE PRDGRAME _| Small Business Mgmi
1 Civtl Enginparing Te ] Micrpcompater Rapair I
I Ll Mechamcs! Engingaring | Gan Rspaw
Techeal uuurrm Rapair I
I [ Becincal Engenaaring Law Enforcemest
Technology 1 Catering Gourmet Cooling I
L Edcironics Techn keeag
CAREER DIFLOMA PR ME 1 &l I
1 High Schaol 11 Comguier-Asscted
1 Aule Machanics Bonkkeeping l
[ Sureeying & Mappeng
These ooerses are niiered by ICS and Korth Amencae Comespongence I
I MAME ARt I
ADDREES. I
' CITY/SIATE T l
h_-------------‘




FILLING A REAL NEED
extendo-
fube

Put an end fo the hossle
ol “hidden” oil-ports,
the mess and bother of
olly spouts and funnels. .
Install Extendo-Tube

and odd oll ightfrom IR

the can, Fits AMC, Chrysler, GM, and some Ford, *
In chrome or mate black. Send 57,95 fo;

Rockford Enterprises el (616) B66-445]
10399 Northland Dr. Rocklord, M1 49341
*Indicote maoke and model

VISA/MASTERCARD ACCEPTED

EXP DATE

CARD NG

super bargain s

BUY NEW/USED SHRPLUS EQUIFMENT and SAVE MONEY

LU
$59.95

& TI.¥DL, 1000 Ib. copes
by, A-1TE" pirghs,  irovel
time J-amc. | no-lood | o
li=omgs. Full lood Corveas
To-orge. Budr-in whp chench
LETE D B R 3 R |
R1JeT, Shag. 12 B,

= Brovel new, foctory surpha
motirlacied By SAGINAW.
ks 1o eparete deors, palet,
MampE,  foesyg of
lowering farm machinery,
e plow Bty eic. Use io
repioce bpirguli cplndeny
SEND §1.04 FOR 1904 CATALDG TO-
-“HF“-“’ CENTER
BOE §220% DIFT. PE-D4L
Lw L2

fu-brhr-' TOLL-FREE
Call; 800-118-3407

A Solution
You Can't ignore

A Cathedralibe Mo nas
BEis standands, nol mensdy
toliows 1hem Dorme exferions
béand Wwith salum and pros
wile spacious nteriors that
I the soul, The Cathedralite
shell can be assermblad in a
day, complies with all
pniforrn bulding codes
oifprs unmalchad quabty
and sirength, and is heated
or cooted for X0 1o 50% jess
than a conysntional home

N S SR SN S——E— —

1

Anew concept
in sitting.

THE BACK CHAIR

1 CONVENTHONAL CHAIR - As shown above
i thonal chalr wouT lowe
aling excess Siress on your \!.-ml. F

Si-

k muscles.

2 BACK CHAIR - The Back Chair allows you 1o sif
vlartably with your spine & back muscles in
perdect alignment.

THE FIRST INTELLIGENT CHAIR - reduces the effect
of grawdity on your back. Sitting regularly in & comentional
chair your lower back is supporting the total weight of
wour body, plus additional weight due o the dowmward
effect o gravitg. Mo wonder millions of people complain
about backaches every year! Unfortunately most chairs
are designed for appearance not for the health of your
back.

THE BACK CHAIR SOLUTION - Sitting on the Back
Chabr relieves pour back from suppoading The total weight
of your body by distribuling the weight between your
lower back and begs. Your legs support you when sfand-
ing. yout lower back suppons you when sitling, combine
them both in a comibartable siting posture and you relieve

9

the unnECEssary shess
on your back, When sit-
ting on the Back Chair
you'll feel more re-
lawed, sit up perfectly
straight and with the
pressure off your back
— breathe deeper
Made of multiple layers
of hardwood with a
final layer of cak and
carmel seat.

A COUPON AT CEDES W .-

SHOP FASTER BY PHONE
1-805-966-7187

O s & check o youn ot ca & e ol VISR, MasenC ad,
Arrencan Expresy) for THE BACK CHAR 8 18995 e phus 5595 thppng
Woaradian ondens §13100 shippeg| CA reudents o 93 Siles Lal 5oy
wac (D0 I ol vl i wntur 15 clinys For 8 e ets ey

CREAN.

ONLY $89%°

ITEM MO,
BIS

mom e ea [ | o

BADE CHAIR 995 |

STORSHINE CF 5W)TR BRIBR

B158 State Street, Dept. BC103, Santa Barbara, CA 93001

Get Amazing

New Tube Mounted Lens

Bllll.l] YOUR OWN BIG SCREEN
PROJEGTION TV!

Special Dﬁer Now

including tube

only=229°°

muunml lens, cabinet plans

5. and specifications

* Put amall portable TV inside
eabinet—lens enlarges picture to
giant 5-foot diagonal picture.

® Thrill to sports; just like being at the
game! See your favorite movies as if
you were in the theater!

® Fasy fo build —Construct this
cabinet model 5-foot BIG SCREEN
TV with about $40 worth of common
particle board, screws, nails, hinges,
corner braces. Finish to yvour choice
of antique, paint, stain or varnish.

& Save $2,000 or maore! a
atore price for projection _ﬁ.’% Eultd
in your home workshop or have
cabinet shop do it for you.

MONEY-BACK GUARANTEE
If vou are not satisfied for any reason,
return kit within 30 days after receipt

for full refund.
£ 1A, Mago-Progior (o
L __ N &N __§ & _§N N __§ ]

r

o i o il

I Mail bo I
l CATHEDRALITE DOMES, IHG |
DEFT. B, PD. BOX 1105 MEDFORD, 'DH
I | Residential use. Commercial usa
T ¥as, sand Eulmmulnanum.
|  Endiesesissmon |
l Mame. l
| Addrass l
CityrState/Zip_ = = A
| SYPrT |

I MEGA-PROJECTOR CO., DEPT. PMel
11810 Beminole Bivd., urp.ﬂ. 3540

I Yes, please rush me Big Screen

TV system which includes Tube Namo

A Mounted Lens Assembl

sl ;Ili
n:.l-.m'l w.i'E - I lue 549.96 Rddress

2895 plus

nn'llﬁ"""'f

Cabinet Model dezign
al 515

vitluel. Enclosed find

-
|
|
|
I

ur tull B0 rort §3.00 shipping & handling i
. DEH Total !-H-gg; \Florida residents ity
l:!a-.gap add 5% for state tax.| Sinte EIFJ



POPULAR MECHANICS
Helps those who
help themselves

Popular Mechanics wanis to belp you the bome
ouner and bobbyist, beginner o the master
crafisman with our new

1984 Plans and Ideas
catalog.

NEW 1984
EDITION.

The Popular Mechanics Plans

and ldeas catalog helps you

improve, repair, maintain and

create. You'll do things

beter and economically with

POPULAR MECHANICS as

your expert helper.

Over 900 detailed plans and

innovative ideas to improve

vour living environment, save

money on repairs and enjoy

vour leisure time.

® Toolchests and workbenches.

® Tools and equipment .

® Recreational vehicles.

® 5ports equipment.

® Fine Furniture.

@ Storage structures.

® Invaluable and inexpensive Send for your catalog
photocopy service of past today! Be more self-
POPULAR MECHANICS articles. sufficient tomorrow!

ONLY
$1.00

To order your new 1984 Popular Mechanics Plans and Ideas
Catalog, Master Shop Guide, Home Care Guide, Master Keys to
Car Care and/or File Boxes. Send your name and address with
check or money order payable to POPULAR MECHANICS.

Mail to: m Box 1014 Radio City Station,
New York, N.Y. 10101

Popular Mechanics is @ Publication of Hearst Magazines, 5§ Division of The Hearst Corporalon

PM’s Master Keys to Car Care
Helps vou keep your car in top noich
shape. 38 areas of Car Care are compiled
in 13 individual folders. Each folder has
step-by-step instructions combined with
easy-to-follow illustrations and diagrams.
Need to replace your coolant hoses.
folder #4 tells you how to do it. Time o
change your air filter, check folder # 10,
Conveniently fits in glove compartment,
{PL-1750-84.95)

Master Shop Guide

Helps vou choose the right materials for
any job, Whether vou're doing remodel-
ing, plumbing, carpentry, wallpapering
vour home, or general fix-up tasks, PM's
shop guide will tell you what size nails,
screws, lumber grades or adhesives are
best for the job. Detailed charts and
illustrations. (B1152) §4.95

PH’s Master Home Care Guide
Every home negds care to refain its

beauty and value. Be your own handy-
man and avoid costly repair bills. The
home care guide shows you how to patch
wall cracks, waterproof vour basement,
repair a roof, cut fuel bills, hang a door
and more. Easy o read instructions, along
with complete diagrams and illustrations
simplify each job. (B-1701-§5.45)

s ‘m
e
i--
vt
Organize Yourself

Start vour own Popular Mechanics

Library Keep up to one years supply in an
attractive sturdy file box. With every order
voru receive FREE self-adhesive labels
covering the vears from 1975 through 1984,
I file box 3295 2 file baxes $2.75 ea.
3 file boxes or more $2.50 ea.




My | AMAZING STERED FM RADIO WATCH
SU N CDN THDL I r-_SWIS-S A HM? TYF E KHI FE | Supert sound with lightweight heodphonss geal for
FiLM Al psnposs wandar kndfe. Bad |oggers. skiers, Dilars, skalers, sic

taniie. Strdy survival knife Chrohograph « Colendar » Alarm
find Sun-X pre wlh 12 Sraindess Stasl

i ducts since 1855 Biades, par- NORMAL
Tect Tar bk RETAIL
™ |} ing, camping, PRICE
i wark and play 565.00

HEHHH

’ '\l: s ¥ J Guarantesd

‘ é:,*‘ \.‘ h"-.h t ‘_m ea. 53?15“

| ] i) N ’ Add S0e INTRODUCTORY OFFER
J ‘ 3 F::' OF LINNTED QUANTITY

Hanadl
‘ Pias sand $30 50 phys 53.00 poslage ond handiing o

s Ao S THE RUYALA CORPORATION

‘Wealbury, N, Y. 11550 4
| s g P.O. Box 1349 * Doylestown, PA 18904
|

-
L

H|
=
-

7
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Laarn how you can furn an old paad
and blower into a powerful lurnace Hu“ﬂ ﬂ

that can meit aluminum cans and cnm

scrap, pot matal gnd Deass, We fﬂ E.I“E
built one for sbout 100 Uses TOUREAFY]
grocery  slore  charcoall  Pour

custom castngs! See books on
sand casting, lost wax casting, Pﬂur

casting small metal snd rubber
parts, advanced patternmaking. l:lll:lﬂm
cupola sacrets (lor melting cast ta: HSI

W] and more! Discover how 10

make and melt glass, build,

batterips  dividing machings,

;Eﬂatﬂ‘hll!ct;u;;:;ha secrais of

‘*  LASERJ3-X Unique Sports Car Kit tworth's micrometer ME't

that could measure 1o a millionth of

w wm me w.:g o irch! I}1l|:1wnr books o a:aau_.l;m_

HEETEE S, - Metall
ik 53494, Send 55 tor oo =) e, th:!llurl_ md much miare!

brochars, (rices & apecs.

fuce s e il

pcled Areas
ality

Incredible "how to” books!

Discovar hundreds of manaals, industrial handbaaks,
paperbacks, reprints, and privately published papers on
unusial technical subjects renging From melting metal
19 budldsng windmilis, and from tanning hides 10 video
technaology,

G HEAT SAU SAG E HECI FES ¥ou'll see instantly why thig is the most remarkable
mailorder bookators everd] You don't kivdw what yvou've

227 page Blustrated book expiains sausage making been missing! We probably have just the formation

p‘m hema |::urin1;| and mn ol meat, fowl and you've Deen saarching for for years!

fish. Over 100 recipes. We now have Low Salt

js. Free equipment and supply catalog wl m
has more information D-r!.n:m-arde varl -ﬁomlr
The SAUSAGEMAKER rewinding, _hydraulics,  sisam

y engang dessgn, wind and water
177-6 Military Road Bufialo, MY 14207 pawer, sheciric sutcal Tan & hidel

Make soap! Books on magnets,
Stirling engines, battesies, DC 1o
&C inverters, suwndials, rebuilding
of lathes and milling machines,
paparrmaking, more! Set up &

plating :lg}b' .8 riailordes MHE“ I"l'IﬂI’EI
business! Learn calculus! Plastics See technical school taxtbooks on maching  tool
technology! Transistos E"HNI'DI'IH:!-' operation, diesel repair, and refrigeration. Learn haw the
Build radios! Mare! ancignts refined all typas of matal from iron to gobd | Gat
thougands of walts (Form & comman auto alterantas! Run
fhreq phase motors on sengle phase! Legon the sacrets of

SMALL PRECISION LATHES
For Metal Working or Plastics
See Your Desler —Unimat 3"-*258
§5"-To5—Refund Guaranteed
for FREE Catalog. Order From:

HOBBY PRODUCTS
- cOMPANY

S P0 Baxf7R48 lead-acid battersgs and inverters! Start your own
. '&-u [ F leghest qualltv | factony! Repair small gas engines! Leam locksmithing!
14/ 44
- — Euur'p‘ hook is guarantesd 16 be P R S Eport Marsd
Hgh guahty. Thes is NOT a book
chib. You'rs frea to pick and writE fﬂr a ﬂﬂtﬂlﬂﬂl

Big opporiunites  Big choose anly the very best books Write for your copy of the latest
profins  Earn guickly liam the bn!.t publishers with no | arm-packed edition of Lindsay's
Full or parl time Learn obligation. Since | cannot possibly | !rﬂ:hl'llll-m Books  catsleg. 5-un|:|‘f
al home. i's easy. Do olfar avery book publizhed, | $1.00 US & CAN ($4.00 airmai %
real  jobs ﬂ-ll ools guarantaa that anly the best books forgign) to cover firat class postags ﬂ

ane listed in my catalog. You can

ordar with confidence.
Bulld a lathe l':lclcltw g.mildgnl\- g0 tul of priat!
Build s precision lathe for isss o T, TR TRseRE, 241 o0
ﬂ'::!l-ﬁﬂ l_nnlldm powar 'I.DG'|I 91' catalog and order the books you
other pracision instrumentsl I8 nead while they'ne still avadable.
trusl Build s shapsr, MG ykee dor @ catalog TODAY|
machine, drill press, rotary tabls

and handling. You'll see ina minute
wihny evargone is Walking shout this
moredible  mailorder  bookstoral
Many of thiss apecial interst

— Materials plind.
TOU LEARN Lic. Stale of i

Sand lor Appd. for Velerans be.rll:l
Mamae and address o
FRIE BOOR FAEE baok

Little Falls, M. 1. 07424

m 1
s Teghnirsd Home "i.!u" hlw L1

sunt vour own JET HELICOPTER
EASY TO FLY—INEXPENSIVE TO BUILD!

m-r}dalu‘muﬂ.aihu'l rratal S S —
Camias how 1 k
sl s surfsce plats and rebuild machine Lindsay Publications Box 12-XD
o g bk tool! Buld s amll engine withot BRADLEY IL 60915-0012
castings! CoSlact and restors .
PLANS —oompietely ilusrated: 53 00 steam ergiveat Bulld B weider! D;S:;%E ﬂ::gl:irm.mnlum #1.00 US & CAN
= Make your own drill bits, taps.
dies, reamers, eond mils, and § jame

cradible 2000 poge mechanical

much morgl Discover an m-'

Mncivdes Paans for Duilding
A piston - enging wd hﬂTH ABU'-"E BOOKS § enginenr's handbook! Ses stim- [ Street
Helicopter (dlus.): $8.00 talnl.inq books on designl See
ow Cost hookbets on screping, [ Cn
ﬁw AFT P.0. Box 16488 filing, indexing, construction of
el # Baltimore, MD 21217 | | Intha inaicators. and much morel [ si Is
| — — — — — —
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Mail HOME PLANNERS. INC.

T Il Dept. Bl - 23761 Research Drive I

Farminglon Hills, Michigan 48024 I
Pradas ship o me by redurs mail joirchs R I

1 100 1% & Two Stery Dessgns o $5.95
2 210 Cine Story Dessgns Over 2000 59 F1 §p $3.95 I
a 550 Dne Slory ::PS-;"IS- Under 2000 53 F1 & $4.96 I

‘ 0% Muit-Lewel Deigns 7 §2.05
5 #21 Vacation Homes §§ $4.25
ﬁ Complate Collachor @@ 51495 (saxang 58 10

= Slale

Zip
Bk rsatents b ndly i
B 4% nales lax
Chack enciosed los [ U]
N N N T N S . .
in Canada Mail To:
Home Planners, inc., 772 King St W,
Eilchanar, Onl. N2G 1EB

NEWEST AUTO SHOP TOOL!

THE

"NUINE ZyTeR

Allows engine & trans. to be tilted
up or down during installation by
simply turning the crank at the
front. Makes the job safer and
easier. Rugged steel construction
shop rated at 1200 Ibs. Includes
chains and crank handle

ORDER
FACTORY
DIRECT
AND SAVE!

ONLY

$59.95

Send Money Order ONLY for $59.85
plus 55.00 shipping 1o Trans-Dapt
16410 Manming Way, Cerritos, CA

80701, Calif. Residents add 69
Ksales tax, Sorry, no C.0.D.s.

So easy to handle
you guide it with

No Faotprints!
No Wheelmarks!
No Struggle!

Tiller users, for heaven's ma pleasa don't lh.q.r
nor put wp amy longer with any other make of
Tiller without giving yww! a chance to find
out about our wonderfully different and better
kind of Tillers — with DRIVEN WHEELS
and with tines in the REAR instead of the FRONT
Please let us send you complete details, prices,
“OFF-SEASON™ SAVINGS, efc. Mail coupon below
now to TROY-BLT® HRoto Tillers, 102nd 51 &
9th Ave., Trey, K.Y, 12180 R WAL "

TROT-ELT" Aol Tier, Depl. AZOT4
T |

102nd 51 & §ih Ave,, Trey, BLY. 12189

1‘1 ol
mciuling prices aad  “OFF-SEASDN"
SAVMOE s in mftech fer ) Bmibed Bme.

[Please Print Clearly)

Mame__ S
Arneys

|
"';/ L______!

Build this all-time favorite. Size 25 x 36. Full-

size plan & sccessories kit available. Kit con-

tains vinyl & foam for padded seat, fur fabric

for mane & tail ri E- 'ﬂny!fu-r bridle.

PLAN-245 ... §6. Gntalo! .$1.00.

HA KIT |accessories nnlﬂ ........... 00 ppd.
ARMOR PRODUC

| P.O.Box 290, Dept. C, Deer Parl: NY 11729

BUILD A BIKECAR v/~

The Amarng Min Co E._: wil

Bicycle Pars! El
F".m-r'ru:'-:l Fun %o Drive
Easy o Build

PLAHS §7.95

it phad Wabeiwad T orwd Coan

SPUHTRA.N INC.

Box TR, Indian Rocks, FL 33535

WORLD'S FINEST FLASHLIGHT

Spasd 25 MPH, usng stock Briggs &
Stration or Tecumash engins
Simple conslruclion, uling Commsn
building materiais. No welding. no fi-
barglass

Indo, Boolkiel 'Y, re-

HYDRO-RAT AIRBOAT

ROCKY MOUNTAIN ARBOATS-P.0. Box 115-A, Morgan. Utsh, B4050

ORNAMENTAL WINDMILL
Uniqua lawn decoratiss
Tarna i alighiest hreses,
Adds rusts: charm. Siess
VTR BN, 10 A wl

For Colorful Liserotsre
Swrd s oF
v handling

Alr Machine Co., Ins.

Fox F164
Lahrville, lows 81453

LATHES 3" TO) 157
MILLY, DRILL PRESSES,
CRIMDERS. . . . LATHL
CATALC $1.00 Precision
Toods, Inch or Metric
Adumimvurn, Beaks Sheel

all shapes. Small Serien
taps, dnills. Saws, Collets

TORO CATALOHK §1.00
CAMPBELL TOOLS CO.

ERSCON COAAPALT 5
o= Wi,
I&, "

AL 21000 Seims Rosd

rmulh-;, Trllwzxm, m&um

|GUNS!

TRAT § FegRl, ITRBRS (B8 SRl -Dod B TREiec il il Ly
|=-u:'u-| Chmc CHAMBER Oh FIRE REAL
MR TION | Made 0f MEcrorad maal, pogy ook, fesh §ad
l - u-u . |M:.-\..-J||. CAN BE DV NALTD E:-:l
Dl b ﬁ Lot ludp -ulhtm.l r
&g partect Lis .u.:.a... hnu.el.qul. Er
t"l?tllilﬂﬁ'\- ot B0 T
m:- UE GOV 46 ATOMATIE. C01041 30 L.
| rm o
L
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gt ssdeetsoRRRBRIRRRR, M

- SAMPLE IMPORT FREE!:

REMINDER

TOOL FOR EVERY

/" 2nd MOST IMPORTANT ) -
WOODWORKING SHOP &@

e = .and I'll tell you exactly how to turn it into hig mune'.r' OF BIG
VERSATILE :m{“’ .." sescsococcsscese e e BRI
:Vom = ) Howto start your own big profit
PLANER % TP\ HOME IMPORT BUSINESS

1

Almost as basic
Qs yOur saw . .
molds, planes,

Tfﬂﬁ MY PLAN STARTS YOU FAST.. Shows you how to
Lj wois| Buy Below Wholesale

MEN—WOMEN...Turn Spare Hours or Full Time into INCOME|

rabbets. . DISCOVER PROFITS OF IMPORT! My Home Mail
Lock Blade Knife P
Fl'ﬂm 5430 Order Import Business Flan guides your every siep .
i it is based totully on my personal success. Shows huw
= Master Chorge FREE BROCHURE cﬂ"'*- e to deal direct and cut out costly middlemen. . 5o you
- WISA AL MELLINGER, Famous World Traer keep all the profits! [ do the "hard work " for you . . .

by traveling the world to find dazzling “first time of-
fered” new imports, The sctual sample 1 will send you
Free s typical of my import discoverics. You can pick
o nd choose from more than 24,000 products. Deal in

; ane product or 1000's. Buy below whalesale,
[:f::u"m grz YOU CAN START IMMEDIATELY. | arrange fres
ipctegn Kapboars, e bershiip in exclusive Intermational Traders organi-

nat kncan Mall Qroer Euxpest

- :-"r:'ﬁrlullnlrﬂ:i:;hn;:ﬁi m. ' vtarted nn.:, @

1 El'lr HI&CH'NE {:D i yeds g, parl lena, i omy T :
WILLIDAI‘EET? :mﬁﬁ N. H. 03055 jess than 5100, Todsy my Busingss empire

wnans the globe | w il help you upnoesd Uk
(603) 673-3446

ing my persoral EdpEriencn Mail couphn
tor FREE AEPORT.

START WITH 24,221  Stereo Camntie  mraies ey filion . instantly puls you in direct contact with
PRODUCTS! Recorder Playar suppliers abroad. | show how to operate anywhere.
Many you ces buy oRe 5t 8 ANUEM 52700 Age no barrier. ldeal for spare time husband/wife or
/AMAZING """"‘H. tirme & order in quaniity. [x- retirement business. My repart, "How to Import amd
:;‘f:;_“":'f;ﬂ‘::";‘,;‘g a Export'" tells how to do it. No obligation. No salesman
SCIENTIFIC and ELECTRONIC Egm.pf 12 |t‘;;;ﬂppﬂ :;1. il S wrﬂ:li. call. C'LI‘-Ji'Liﬁclaic brings your free gift sample import
o o E mm v 7 u 3% gmsunirsily'  and everything else. FREE CATALOGS!
X~ DEVICES —+~— i mpcpn Sl i o e mllis swr"n!;:'-:l:;_ $4.40 Mow! Ouick Double Pratit
PHASER shoclowave and imvisible FORCE FIELD ganara- BECTH S 48 -y Wit ‘F;'ﬂﬂ Fatastic L e Qamand Like . 56 & Wervier of {osmrmmiond
ASE cutting, bumi el wrili ] et my Infer-  Gigepe Fan m rackey yesa alio gaq dree caka-
hckography a0 spocis effects, NUGLEAT, paride acuer St 115, maciiny marcnen. 5355 FRadio From Rbe% jogu of waciaity merchandie
eratons and deteciors. PLASMA, 10N, HIGH VOLTAGE, diae_middiemen. My el Watch Orient Mink i ey v i
HIGH FREQUENCY TESLA COILS and LIGHTHING pen- it Cuality 440 Gerwine JADE Costs PN (2t et somact avslasitty,
#II#;:.. TR.IIHSMTI'EHS- and CONTROL B&r::\!a wl; E::; Spinning aaka Nf_EKLA[.-E.' : o ” nr.kl- M bl
PLUS PLLIS INFﬂiSEIHCE ULTRASONICS, ENERGY, £5.80 Roeel Electric
CHEMICAL and PERSONAL PROTECTION and SAFETY ﬂrﬂv s Rarar $3.70
DEVICES. SEND §1 for catalog of plans, kits and complet- s ) |Hllﬂlﬂ' REE
ad ibems 0. g
Camerts '—-1::_ ¢ B. L. Mellinger/The Mellingsr Ca.
INFORMATION UNLIMITED, INC. Sk Recordes -"/’ F £100 Variel five,, Depl. K2254 IMPORTANTI
P.O. Box 716, Dept. M8 ;;':""?f"' H £11.45 € WS Woodiand Hills, CA 913673778 ;::r.:x" st F:p
i e Sancl FAEE AEPORT, “How o | mpar i, il d
Amherst, N, H. (53031 PERSONAL GUIDANCE! and Export” . .. also sctusl Fres Sample |17 Froe Sample im.

| baibet in giving pou My petiondl help] Fegubily 1 Imnport, E'\l’ﬁ'lp'ﬂ‘llﬂﬂ you send me is mine part. Geceuse of high

ey | T, Mlemnbani at regional ciosed dgor Seminan e
" e 1o keep without cldigation, Show me |F25 and limited sup-

acroad the coumiry. You «8 b= insited 1o e

Eetings, = how | can start & prafitable home busi- (PY: ! r’:l:l"'r’:q::' ™
1000 mare dazzling products you can buy DIRECT! g ness of my own one, and’ one ONLY
2 Way FM Radios Talephanes Age Free Sample impert, |
Diarnonds Paintings haen nol  previcusly
Tekesoopes Suto AooESIen e raquisted  this Fres
Yideo Games Computers ample. | am over

Sapphire Rings Stereo 18 yaars of age

nnﬁl's mr’ F hing Tackin Fashion Clothing Il b

---m Cameras Cigaretia Lighters : o
i | S SRS
EASYAS 1 2 3 # .

1. Connect to Hose DISH ANTENNA §
DOWNCONVERTER

2. Putin Drain
3. Turn on Water=Drain HECEI‘UEH
King sxpands to saal pipe

The Rest is Automatic

nE - FOG'I SATELLITE TV SYSTEM
" mlumuwmmuwmu-:m
;umwmfru:'tmmum:m@‘m UIA'I.
Haw 1884 Updeied Ediion

GUARANTEED 10 WORK : ol . B e Tr P et
NE‘I" ACK! Hwa'?"wﬁﬂ Ord-fl-ﬁﬂl T8-294 R m,. WS Ammy, Newy snd un-r'.-l
Available in Better Hardware Slones T T T T T T - ----W------

or For Drain King 1% to 3 drains. Send 5898 to

S et e BUILD YOUR OWN BOAT

Morthndgs C& G1374

mnmmmmmmmnﬂnmtm Fy =
#e kr Shep-by-step phciorial and wiinen —
lmwmwmmmhmmw S
144-page catalog Heacites over P00 desgns. & 1 55'. Sad & power bowts, bm:; : M—7
frailers, Goaing bopka, AND MOFE" Order catalog now and sloo recswe FREE
“BOATBUILDING BUPPLIES" brochure —_— e
l EHII:LHHE¥"'HE u%.'sﬁ.! ‘lTslrI‘ﬂ's ] rﬂTTE‘!s gesEnessssssresssssssssesee
10 [ -,-| ® 5152 Rosecrans. Bax 756T. BefMower. CA 90705 .
* 40 POUNDS THRUST! T~ g 1 S S .
- L cataiog i@ 500 R AR
* FIFTY CENTS EACH! ™ S [ “emoLAS: BUTHALOMSMATELRS 2%t &
* BUILD A DOZEN IN AN EVENING! A - | \ & O omumcwninwe .. etiEm
.;=mhl | ol i
Wi or per brochery and wel penel yo B - ® [ “HOW TO ABERGLASS BDATS B ENme w
L e L $ O memcsMiswon o esigm 3
Send 5200 10 - u
HE;H 5 THE TELEFLITE CORPORATION, P :
11620 Khiching 51 Suneymead. Calll. 7388 & GTREET -
-L.. — & oy ™
CLEN-L s i, :
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SAVE as much as 80°% with =25 (Quality Power Tools

American Machine & Tool Co,, Depd. PMAA, 4th Ave, & Spring 5L, Reyersiord, PR 70458

Pease send me e urels checked 12" Swing, 4 F1. Lalhe 557 75 1 & TR Arbor Saw 552 S50
l 1 Payment in hull enclosed § — Hak-bearing Model 575 50 1 Standard Fip Fance 56.50 I
[ 55.00 deposil esch item enclessed, balance 4-Jarw L Chuck 545 B0 | Loag Caténet Rig Fence 57 50
C.0.0.;archargermy LI~ = | Fice Piats §4 50 .;&a!-u:amisnmmﬁ
Set of 3 Chsels £11.00 dnat shown) i Bt doinder-Plane S1B5.00
* Sel ol § Chisels, 52000 not shawn) | Belf Sander $52 00
Card | Masber Sul of Turning Chisats 544 98 | Disc Sander Aachmenl $17 00
Mo Spndie Sha 'I:rlai[[l 1 Whire Gauage 1or Sandai §3.50
Geaners Elechaz Moter [ 1 549,50 (with ather s [ 554 5% ipeechssed caparstaly)
I Expiration Dabe I_
I Signahzra Nama i I
Address T T

COUPON!

4" TILT ARBOR PowEH m
DOES

WORK OF $150.00 BENC

is. Converts easily io :“5;"*.;
$300.00 toor mede! cabiset umils"
mr::? ;Ipe: milres, culs com-
Y ndrnnidrq:'. BO0ES, Mmbkes (oves

3 Leb. faclory. we
L 502 :smrﬂ:lrudmn

Ll v

Eded a4 jron ang |1u|= I'L::!:E
graund cas! imon tadle, blade uard,
milre gauge. Less biade, IHH%HDE
il “”xﬂslu waork alsgament.

PRECISMIN BALL BEARING SPMDLE
lar coménercial service, 12,50 mdd 'l
!.A_W BLADE TILTS . . . TABLE STATS LEWEL. Lok
* *Eacapl mainis & which the same jerfis i 3 ard B : :::‘lﬁﬂ ':?1‘;:“ A
for noa year warianty wil aply ift BIE | [0l inclnded) Takes 1.3 .rlr Ibl.l.:-'  Inchided), AP Py
Fri ar arger (no .
:;::e;yllut::l ||}.;' Bamar work akgnment Standard size |1|:?r téﬂ?hms?-;llwglt ET}!FIF[HEE
i s m{r:#ul base {as shown). 57 50 ) i
]l]-ﬂ.“ vos ool BASE PLANS Uiz bench saw as fecewed (inget phoin) . or transfar
GUARANTEE mocels cosing S300FHEE a3y § sy e 10 00 wok of iy
& | FE ienighingon |10 ; ] 2l o plywood and 3-4
g . ots i ¥ Saw hor custing. PRans provide 27° & 247 work sariaes 33" hangh

DIRECT FACTORY OFFER AND REWD-
LUTIOMARY PATENTS decressa Co6l5
mirease efficency. Fall stale poaar
toots of hesy duly Y0OMe cast iron
o shesl Eireamlireed &SR TE
dutes weight, tuts material and pio-
ducton costs. Specid patents provide
atded efficancy, BLCUrACY. SIS
Paris made assemied. tesled . packed
in our own Tacsories, mnpsup:;q}d:;;_
EMDORSED BY AMERICA

ATIMES , . . OVER 2 MILLION WSERS
ot Hugir preison, wrsalify and
rugged perdormance

*10-YEAR LIMITED WARRANTY. Ay
pan or pars ol wy AT powei tool
whech become moperative nr vy TkE-
o within 10 years of the parthase
date will be repaired or repiaced By
e Iau:ll;r)- Your onfy cosk Tor return

poslage

e i 10-YEAR LIMITED WARRANTY* If you're looking for ideas o save
nH-r':-:ai.e“:'r will time and money — while Enj{w!ng
e INDUSTRIAL SIZE 12" SWING & FT. oo o0 cons precision and durabiéty to units what you're doing — send away for
wnnu '-ATHE seding for 200 and more. 36° between centers. For wood PM's catalog immediately.
and plasiics. Tubular siesl bed ras wish dual pglnl U5
RS nnEs WORK OF Eﬂih"r'.‘,s[‘ﬂ;'é‘:nfe“f oo se:f :::ﬂgf*;-.::ﬁ:m.ﬁﬂ We have plans for shop tools, boats,
1 5200 UNITS. Es?f&%l.ﬂ:'m;:{ St wark durmes. Hoavy-doy storage houses, campers, Scuba
= L.o_b. Taciary. Shipping Wi 30 ibs. Facepiate [opiional) tow, ACV, log splitter, air compressor.
g ¥ bt fcepia el o gl L] Smart ideas in furniture! Also
s ET—E Complebe & shown, Speed fuming chisals, $11.08 aéd St of B, $20.00. |
10-YEAR LIMITED WARRANTY dollhouses! Projects the whele family
[ — " can enjoy.
PRECISION 4" x 36° i
BELT WwooD And best of all — we offer a special
BEH ."m"l"E and unique service — photocopies of
snn past PM articles. What's more, we tell
L R e aciment sy s, . . CHISELS you the year the projects were
3 zll Dracke!, gmand cas) table (Hlls 0-45°): £17.00 addI. P— published. It may be as early as a
The witld's most lented bell sander. Heavy cast ron ehiggls handzrafed ko exacling i
sander has et track and lension conirol, mcludes 4 x 36 slandand metaliurglc standards. Set of 10 meludes e 1902 glider to a most recent 1981
Bang b G et e waanery- [l 07,51, f0% i ot sy | | solar garden shed. You'l have fun
s i 4 wonden staeage case gl just browsing through the approxi-
Lo.b. factary W, 7 |bs. tety 900 different pla d
I " R-PLANER l44 85 mately ifferent plans an
NEW 1 5% JH|HTE ent 10-YEAR LIMITED WARRANTY* projects. You'll find our GREAT
4_“* uTHE mu EK WORKSHOP series listed. Also our
SHOP MINI-COURSES. Timely
Hodds workpiece firmiy without : :
e T energy-saving ideas! You'll see it all

Wit 4 ingdependend, revers-
i, siepped, black iesl

in our new POPULAR MECHANICS

[
Lt"ﬁ'f&i;’

P ﬂu}hﬂt |n'a§:nmr PLANS AND IDEAS CATALOG.
lnck ng 716" 0 5% in-
e R e et oo v | 59, Tam e
H"W o il Fance fully adjustable 457 10 0% 10 457 b P dihes and cihrs
ates can be sal EsHy with headsdock spencfe fhreaded 34" x 16

10-YEAR LIMITED WARRANTY"

SPINDLE SHAPER KIT wn roissows

BRAN|
‘M“ 15,5, factory. Shipging W1 B Ibs. 0 NEW

Comginte ez wood gy, modor. 0 m"nn =

Maked beads. cowes moldings. hongue-

ami-groove |oinks, e E;:E: Jslizrn:ir( mr'&m:ﬂ;&ﬂ i
lans Has sealed preased-ing-he ] -

Diasings. atustable haght contiod, lence | ¢ W50 welh any powsr toof in
assamity. Takgs 14 HF or larger mobar it a H'h""&‘ shalt, 1725 APM. $49.50
Signdard 1:F bore cutters avslabio purchased AMT tood (554,55 it pur-

chased separately). 17 Ibs, Lok,
10-YEAR LIMITED WARRANTY" Covere oy i

order today!

Send Your Name and Address with
Check or Money Order to
Popular Mechanics, Box 1014,

d by a ane year limiled warranty,
Radio City Station, New York, N.Y. 10101
AMERIGAN MACGHINE & TOOL GO., INC., 4th Ave. & Spring 5t., Royersford, PA 19468 m?ux:mi:‘::;mf:ﬂ:::l Singaciies

Witil sur Rayersiond FACTORY SHOWRDOM fer mess sams jow prices. dih and Spring Sis. From § o 430 on weskdays and ¥ 1z 17 o Sal a Division of THE HEARST CORPORATION

POPULAR MECHAMICS + APRIL | 584

Chuck ey inciuded
lqsll Lo.b. tactory W, § ibs

10-YEAR LIMITED WWRRANTY™




400 cid Chrysler! Gets 79.8 MPG
Instalied on Ford % fon pickun topped 80
MiPG, Ray Covey does i1 with s Vapor Car
¥ baretor. Learn 10 build your own fugh mileage

with s WHITE'S ELECTROMIC
MINERALMETAL DETECTOR

carburetot too. Send zn_c sm_m plun ' mw i’ 'ﬁbﬂ-r ml
H & A INDUSTRIES m mwm rhnl.-ﬂ'rlhuu

FOR THE NEAREST WHITE'S DERLEH
AND AFREE CATALOG CALLTOLL FREE

1-800/547-6811

When you slip into a gen- il'“.__
wine BROOKS Appliance =5
you can enpoy heavenky

with Durham's Fock Hard Water Pully
Maold, carve, Sculpl, model or cast it

T Nol flammabie, fosic o poisonous. o comfort night and day at

"&'L‘ firing needed  For Iree handcraft work or &t play! Thirteen
Fa 5 boakiel, seand long, stamped, sell million sold, since 1880, You buy diredt from the
% % addressed envelope lo Durham, Boa factory - never sold in stores - beware of imitations.
W B04-PM, Des Moines, lowa 50304, _‘_) Omly the highest quality materials and workman-

ship. (Especially for obder people who wish to avosd
unnecessary operations for reducible rupture). Send
fior cur FREE illustrated booklet with no sbligation,
BROOES APPLIANCE COMPANY (Medicare
Depi. 821, Marshall, Mich. 49068 Pays BFE}

BASEMENT T

FLUSHES UP To Sewer or S

Mo Digging Up Floors—Installs Easy,
Write McPherson, Inc.,

Box 15133 Tampa, Florida

WA VO MEED & LT AN DT Ak FRER

PERSONAL

SUHUIUAL PERTIAD

ONLY 5950 = (Barhangs mol rckaced

Inciuche 53 00 poshage and handling. send fo

THE RUYALA CORPORATION
P.O. Box 1349 = Doylestown, PA 18904

J.'rbH'D.'.HL&'&T\.'ll LIVI®NE the awes bt st Fuoei a lajos Tame

L
0 EACH TIME o B0 IT

E ke WS Imruhm 1 ST 004D mﬂm " "-_

TRSELF yeui will SAVE up o 10008, : = o=t
IMAGENE by sampin m:ﬁ;l ¥ et cenvrraenar o vuw e home » Buy Factory Direct and Save

Wi gl eaan 0 Ak, veur oien car [T JUST THAT EASYE THINK of the m I u .F m. I.

S R T e o B et | | o N e WAt e '
£ v w0 order s terl o [ L2 | ST—

km o Belane s ke i |LECH. Dvindribubom PRE2 Box Y07 Eayionas Besch, .Eaerm.IM um m—

* Immediate Shipment by UPS or PP

T - X day rrplacemem Liuaranses om amy deleciive ipe

VOLKESWAGEN GARAGE DDOR DPENERS
OR OWMERS CAM SAVE $R351
UST RELEASED wmple siep b siep Miasaial on Vedeo Ta Masirt
r.-.—-:m.-nu-umm-u e EY by detng paas oo Tene
Lip & Masnienance [nspetson MEN or WOMEN con leam thase Shills Al ™ Rm

HELPMATE Eguipment Co, Dept PM-434, Baroda, M1 43101 |

“GEMNIE"

ENGIMNE ANALYZER- INSTANTLY IDENTIFIES MISFIRING CYLINDERS!

Mo more “wire pulling” or “hot lingers,” no more “shdcks™ Just opan the hood and poind!!
MEW fram ALUTOTECH TRLST- a reliable, tested device for instant identfication of migliing cylinders-whelher a
two cyfimder bike or & twelve cylinder Jaguar. Also for boat, tnuck or ainplane engines, gas or diesel
Perlormance mondy-back guaranies!
FREE! With svery "GENIE™" ordered, receive a "THOR™ spark plug and ignilion lead tester! (Value 59 95)
Send $19 .65 (includes postage) 1o AUTOTECH TRUST. Dapt. P, Bldg. J-6. 711 W, 17th 51._ Costa Mesa. Ca 92507
Cash, check or M.O._, sorry no C.0.0.'s. Ca. Residants add 6% Sales Tax

Be Your OwN Boss

with a BULLDOZER
of YOUR OWN !

Build it,

Drive it,
&

SAVE!

Build a road or landscape

yvour home.,. Dig a swimming pool or pond.. Clear brush and haul

firewood...Excavate for a patio, basement or solar addition...Do it all yourself and SAVE

with & Magnatrac Bulldozer Kitl Do jobs for others for Extra Cashl Buy Magnatrac Kit

factory-direct & assemble it in a weekend! Send now for: Cataleg showing Kit construction

and uses — 5100 or Plans to "Build a Magnatrac yourself’ from local materials — 57.00
Write to: STRUCK-KIT, Dept. PMa4, Cedarburg, Wisconsin 53012
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¥ ROUTE 2, Box 35.E PM ik
Bowling Green, MO 63334 mﬁ 8 nicmm NG, 1011 Ploasant Valley Rd., Swest Home, OR §T388
RUPTURE .-ruvces | YING BAGCER.
Free Handcraft Booklet) PR Ultra’ Tight Bovercrat
ree mandcra oo FOR MEPORT! - tra light vercra
Make altractive, durable art ebjects COMFO powered ordinary

lawn mower engine-easy
to build-fun to Ay-com-

iy Sl | NS, plete plans, kit brochiire
e and supply sources $6.00-
. Money Back Guarantes
write:
HERB BARTLETT
P.0. BOX 156-M

SILVERDALE, WA §8383

People who
own LAND

WANTED:

Build Your Own
New Home!

The Meriden

* No down payment

* Low monthly payments
while building

* Step-by-step guidance

* Quality, pre-cut materials

# Over 50 affordable plans
to choose from

* Land may not need to be
fully paid for

* No land? Call us anyway.

CALL: 1-800-328-3380
(IN MINNESOTA 1-800-642-3200)

—

Thers's & repraServialng nesr you'

For mans informacon, sand Coupon 1o

ke Hosmes, P.0. Box 8485

MEnneapolis, MM 55440

O FREE BROCHURE

[ 80-page color catalog (Pleass enciose 5300 check or
Ry tfder)

PHONE pARSBER 1 !

NeMIE

ADDAESS

CITY COUMNTY _

STATE IS, .. -
mﬂﬂmﬂlﬂhhﬁw HPHI-—M

H“ll Homes "

i mambar of HOMES INTEANA TIONAL™
GROUAINGILCO CORPORA TION

You're Miles ahead
with no down payment.

|
L

__‘_1

i
:
4
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Band Saw Blades
Now finest made-in-America
quality costs up to 50% less

For fast, accurate
eutting in metal,
wood or plastic,
our premium
guality blades

are made from e
the finest high s o
carbon steel o our
own exacting standards. ~ 1"“
Precision set, filed or milled

teeth provide clean, sharp cuts, longer
blade life. We've got the blade length
and tooth style that fits your saw and
your cutting requirements.

Ask about our new blades for popular
bench-top band saws.

[ —— ————————

| FREE. SEND TODAY |

-,

I for price sheets and Catalog 35P. :
l MName |
l Stroet I
| City State  Zip 1

|

I "‘ THE QLSO Saw COMPANY
& DNVISAC OF Bt ACKS TONE IDUSTRIES, 180
I Bethel, CT 06801 - 203-782-8622 I

e ————

PROFIT IN WALL CABINETS
| Yiou can aarn a second income
making easihy-constructed colo-
nial-style wall cabinets from in-
expEnsive common pine. Send
lor step-by-step plans of 3 best
sallng siyles. §6.95 BOX-ART,
DEPT. L, BOX 8069, WOOD-
RIDGE, ILLINOIS 80517,

4 Portable Steam Cleaner
Stoam in 60 seconds

CLEAN:

 d Engines, Alr Filters, Lawn Mowers,

3 year guaiaies on fre box, cods. Uses

bquid soap, propane fred. Weight 120 b4

Aumiiary pump reguered on low wabar
prossure

WEDCO MFQ. INC., Dopl. M-14
W 340 Wesl Broadway, Jackson, WY uamy

All-in-the-Ear Ald will help
ou hear and understand!
ry 30 days before you buy!

Mo salesman. Free catalog!

RHODES. Depl. 132-X, Brookport, ILL 62910

p SAVE $ §
O

204
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20¢ is all that
stands between you
and the career you
always wanted.

Independence. Freedom. The opportunity to get as much from
your career as you put into it. That's what working at one

of the 6,000 CENTURY 21* offices in the U.5. and Canada
can offer.

If you're bright, ambitious and like working with people,
the CENTURY 21 organization offers one of the most compre-
hensive training programs in the industry.

So put the power of Number 1 to work on your career. All it
takes to get started i1s one little stamp. Now isn't that a small
price to pay for your golden opportunity?

Put Number 1 to work for you.

T

I'd like to put the CENTURY 21* system to work on my career.

NAME

ADDRESS

CITY STATE ZIP

Century 21 Real Estate Corporation
BO. Box 37275

Omaha, NE 68137

Or call toll-free 1-800-228-2112.

In Nebrmska, call 1-800-642-HT R&,
In Alaska and Hawaii, call 1-H0d0-S62-1 1000,

Coliand Cemrury 21 Real Estate Corporation as tretes for the NAF. 8 and ™ < trademarks
ol Century 21 Heal Estate Corporation. Eogual Opportunity Employer

L EACH OFFICE 15 INDEFENDENTLY OWNED AND OFERATED.
—— — —

|
|
|
|
I Mail to:
|
|
|
|
|
|



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager
Hate: $5.70 par word payable in advance sach insertion. Minimum insertion tan words,

Bold face capitalized words—

Kathy Cusumano, Classified Service Manager

$1.00 par word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advertisement in America's No. 1 Classified Section is JUNE. The closing is APRIL 5th.
Send reminance payable and order to Popular Mechanics, Classified Deparimont, 224 West 57th Street, Now York, New York 10018,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order adwvertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintaing a registar of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.O. Box number must furmnish complete name and strest address for our records.

Tao avoid delay in the publication of your ad, please send descriptive materials with your request.

PUBLISHER'S MART
BOOKS & PUBLICATIONS
PUBLISH Youwr Book! Join our successhul auihirs. Pulblic-
ty. advenising, beauhful books. All subjects mvited. Sand for
{mct-filled bookiat and free manuscript report. Cafon Press.

Dapt. PMD, 84 Fifth Avenue, New Yook 100011

FREE CATALOG 400 SELF IMPROVEMENT BOOKS.
Dept. PM4E4, Bow 206, Finl. Mi. 48503

NEW lor Automabve, Arcraft, Manne. indusiry, Home, a
FUEL'WATER SEPARATOR FUNMEL. nowly patenind HY-
DROPHOBIC Cyindrical Elsmant. Holdng Sump, separates
high precentage waler, solid coraminants Trem GASOLINE,
MESEL, KEROSEME, and TURBINE FUELS. Unique sepa-
raice material wsod in many mircralt and maring refusliing sys-
tema. §595 sach plus $1.06 postage, Fla. Aes. 530 tax.
Rasasch Enangy, 431 Shaares Blvd,, Cocoa, Fl. 120227249,
Deslerscatalog relaser mouines. mnvited,

HOW TO BUY A GOOD USED CAR. Top Salesman

AUTO INJURIES? PUT DOLLARS IN YOUR POCKET.
EVERYTHING REVEALED MEW. Practcal Guide To Makng
Insurance Companses Pay You Foe Your inunes Proven
Imvaluable Fush 3885 Pace Publishing Co, 77 as 51,
Suite 271, Provedence, ALl 02006

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS. 2.000
litkes. all subyects’ Frew cataiog: Hamifon, 96-51 Clapboard,
Danbury, CT. 06810

BUGLING FOR ELK — GREAT now ik hunbing book. by
expart Dwight Schuh, How-to. where-i0, when-to. 10 Chag-
ters, 162 pages. Many phatographs. Monéy back Gushiifiles.
$8.95 soficover, §14.95 hardoover postpaid. Sloneydase
Proas, Drawer BO2, Stevensvile, MT 58870

SPEEDY GOURMET, guaity realiced cookbook by halistic
phymician; 270 menus; postpasd: $8.85. softback. $14.95
hardback. FREE BROCHURE. SELF-HEALTH, A1 1, Box
127, Fair Grove, MO, 65648,

FREE BOOKS, MANUALS, PRODUCTS. Detais 25¢
lsakson, Box 5627, Kenl, Washington 98031

MAKE MOMNEY Publshing Your Own Ad Bheet,
Bookiet §5.00. Deceno Lid, P.O. Bax 20315
@515

Camplete
Rena, NV

WiN In Small Clasms Court Step By Slep nstruchons For
Efeclive Cass Propamabon, Courtroom Presentation, Fstsl
Listakes To Avad Wrtten By Atormey. 5005 Jelana Inc.
17361 VanThwen, Depd. 203FM, Van MNuys, Can! 81406

TELEPHONE HANDBOOK. CONVEMIENT GUIDE TO
DOHT-YOURSELF TELEPHONE WIRING, EXTENSIONS,
JACKS AMD ADAPTERS. CATALOG $3.00. AMITS-PM,
5850 Campero Dres. Riversade, Cablornia B2500.

MENTAL MATH for ALL AGES: Unique. copyrighted com-
putabon mathod. Educational and fun! $2.85 pp. Cappuccio
Method, P.O. Bax 205, Ambier, PA 19002

A Insicls Secrats. My 12 Yeans Experence Selling Lised
Cars Can Save You 538 Send $3.00. Imagnation Plus, Box
27390, Golden Valey, MM 55427

SAVE GASOUIME!! Bypasa poliution dewvices - - easily,
revermbly! Posco (GB-4), LaGrangeville, NY 12540

HIGH Misags Cauretors, Free Detaits, Bax 89, Draped,
Litah B4O20-0588

ATTENTION—GUN LOVERS, SPORTSMAN, Make your
guns, stocks. tools, lishing equipmant. ook like naw, protect
ham oo Silicone treaind cloth. §4.00, Kemoo Manulacturing,
6107 Oid Collinsnlle Rd.., Fasrnew Hesghits, [linois 82208

1928 Ford Pckup V% Scale, 38500 Less Engne, Informa-
ton And Pians 32.00 Scherader, AL 7, Box 138, Marrison-
buig, VA 22801

AUTO SUPPLIES & EQUIPMENT

HYDRAULIC JACK Repar Manuals snd Kis.
52.00. Hydraulic Jack Inc.. P.O. Box 18, Accord, NY 12404

GUARANTEED, Radator Stop Loak. $1.50 Plus S0¢ Ship-
ping. CB. Distributing, P.0. Box 1675, Rosemand. Calif
T

INCREASE MILEAGEPERFORMANCE EXTRA IN-
COME-SELL for 525, costs 2. Vapor injecior, Send 34, com-
ploie defads V Erimeprses, Box 3124, Apopka, FL
32T03-0124

AUST PROOFING KIT. Detailed instructions. Fabricated
Plugs. Patend Appcator, $19.95. Lomar Distnbuting, Box
2314, Grean Bay, W1 53408

SAVE HUNDREDS. Compiots How To Autd Body Book
B85 Lomar D, Box 2314, Green Bay, W B4308

CONYERT Your Volcswagon nito a Sports Car' For plans
sendd 400 To: C. Wanmer, 168 Windsar 51, Mundah,
Beishane, Australia

AUTOMATIC fuel control even the skeplics admd this one
worka, Send §1.00 lor inlormation. JA Associnbes, 35 Gales,
Hamillon, Do 45013

HOW TO BUY a new CAR or TRUCK for as low as $100.00
o disaler cosl, Send £3.00 lor buyets guide. Buyer's Guida,
Box 201, Berea, Ohio 44017

AMATING POWER BREAKTHROUGH! Up 1o 50%
incranse! New application of proven iechnology! Lise inespen-
sve housahold supplies. Easy guarantesd matructons §5 00,
Milpagn Research. 56100 Stwin, Boise, Idaho B3T00

AMATING VISIBILITY In Bag Weather Wih Fain-X Wind-
shigdd Treatment! Frea Sample Ran-XPM, PO, Boax B1,
Baraboa, W) 53313

MEW FUEL REGULATOR saves gas monsy, TH
Automoteee Inc., Box 13563, Royal Cak, ki 4B065-1353

ALTERNATOR Generalor Febuiding Book.  Price:
Hedelnd Engnesding, Box 26024, Las Vegas, NV, BS126

PARTS: Army Jeep and iruck paris. Spare Fans &
Equpmant Co., P.O. Box 751, Lexinglon, Kentucky
A40501-0751

STANLESS STEEL DODES NOT RUST! Available Mow,
ETAIMLESS STEEL MUFFLERSPIPES. Amarican-bade
THM, 18-Gaugs. All Waided Mulllers. Mandrsi-Bant Pipes.
Free-Flow Design For PERFORMANCE and ECONOMY.
Built To Last. BORLA INDUSTRIES, 2630 Saddie Ave , Depl.
P, Cronaird, CA 23030, (805} 983- 7300,

AMATING ALL-PETROLEUM PRODUCT reduces wear,
increases fuel effcoancy a GUARANTEED 10%. Fres infor-
mation. Mark Justus, 31058 Lakeshore Towers, Suile 408,
Dept. PM, Anchorage, AN S9503

GET The Facts Aboul Thie Hagh Mileage Carburstors. Write!
Sauder's Books, A# 1 - Box 43, Thomp, Wi 54771,

FACTORY HEW —INDASH AM/FM, CASSETTE 529.95!11
With Buil-in Equalizer $56.651) Descourt Speakers.. .. ECHOD
Boosters CE=s EVL, Box 14248, Dover, Delawone
18803

CARPETS, lops, shocks, suspension pars lor ol cars
1935-1980. Free catalogue. Kanter fudo Products, TBP
Monmoe, Boonion, K 07005, BOD-526- 1006

FORD, CHEVY, and DODGE truck owners SAVE 40%: ko
50% on NEW replacement fenders. Cataiog 53.00. JPM—
Descourt Auto Parts, P.O. Box 2247, Jolie, 1L 60436

AGOLD MIME IN GARAGE SALES . . Informatre Bockle
Tels You How . .. Send $4.00. . Mammonds Emerprises, 119
Kyzer Lane, Bessomas, AL 35023

LICANDA TION CLOSEQUTS! Buy numa brand products &l
bolow dealer cost lrom the naton's langest ouidator! Wioa
variety. Mary 10p brands. Free Bulletin. Wrie: Adv Depl.
Fa81, COMB. Co Lauidators. 14605 28ih Awve N,
Minmampols, MN 55441,

DIESEL Engnae Trouble Shoofing Guide 55658 J. P G
Entmpriza, P.O. Box 35611, Conmoe, Texas 77305

RECREATIONAL VEHICLES PARTS &
ACCES.

INCREASE milmage Simple gnition adjusimant bookiat
Test proven. Send 33.00. Midwes! Aesearch, Box 1348,
Burrion, Kansas E7020.

CHRYSLER 400 Cud pets 78,8 MPG. New Vaporizer Car-
burgtor, Easy o Build your own, Send Stamps. Kniess, A2P8,
Bowling Gresn, MO 63334

FREE Book. Prophat Elijah Eurnmq Behore Chrisl Megidda
Church, Dept 63, 481 Thursion FRoad, Rochester, N.Y
14815,

AUTOMOBILES

HEW INVENTION Eghty MPG 500 Guarantowd
Homecralt, 23580 W4TP, Denver, CO 80211

OUTPERFORM Other Cars! ., Dramaticaly Improved
Throftle Fiesponse and Economy! Manust 52 .95 Thermotune,
Bax 1585, Cambridge MA 02234

BODY PARTS. Fomign. American, Cars, Trucks. Catahog
£2.00 Doc's, P.O. Bax 10035PM, Minnaapalis, MN 55440

VAPOKARBY! - FANTASTIC Mew Vapor Cartwrefor! -
Detsila FREE - DynaTek B4, 720 Jordan, Rockiond, Mnos
51108

IMPROVE Mieage, Engine Lile S50%. S350 Bovar
Consumed Seraces, 311 E Locust. Bolear, MO 65613

TRADIMG CARS DOWT BE CHEATED Can give you
natonal trade in values. Send year model make. List all ggquip-
mant odometer readng with 55.00 Seif Addressad Stamped
Envalopa. L. M. Motors, Box 2573, Shawnee Mession, Kanaas
BE202

CHEVY AND GMC LIGHT TAUCK GALVANIZED STEEL
ROCKER PANELS. 1960-1984. 'WELDING OPTIONAL.
$12.50 EACH, PLUS SHIPPING. 150 Mansas, Ypsilanb,
Michigan 48137, 313-482.3622

UNIGUE AV INSIDE WINDOW TV-ANTENMA. CAN BE
USED BN MOTION. EASY TO INSTALL. NO HOLES TO
DRILL. KITE $16.95 IM USA. W F. GREEN, DEPT-PM, BOX
B892, SHALIMAR, FL. 32579

BICYCLES, SUPPLIES

BICYCLE SUPPLIES. Bargain Calaleg §1.00. BIKERY,
P, Box 12030, Costa Mesa. CA 82627,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minikes, ATV's, And Kits. Pars, Engnes,
Liwwrsl Prices. 58 Page Calaiog £2.00 Ralundabla. Kar
World, Dept C., 1488 Menior Ave, Painesvile, Ohio 44077

FREE Hondas. Mall £1.00/SASE. Governmenl Surplus,
1260, Patisrson, CA D363

(Continuad on naxt page)
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MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES
i from 1}

TRS-80 COMPUTER DISCOUMTS. Lowes! poces any-
whare. Free prce ksl Radio Shack, 1758 M. Dedsea Dr.
Vinedand, N DB360, BOO-257-04.28,

S49.00-Mini-bike kits, Go-Kans, Frames, Engings. Wheels,
Tires, Chuiches, Wholesale Calatog-§1.00. Hans & Kits nc.,
A0 Eagl 160, Palereon, M 07514-2688

GO-NART'S Lwwnmowers, Engnes. Whosls. Wholesaie
Cataksg $1.00. Lomenca, Damals, [linsis 61832

BICYCLE ENGINE, 175 MPG. 45 Lba 340005 Sard
$1.00. Yosi, RR1, Box 37, Sauk City, Wi 53583

AVIATION, HANG GLIDING

GYROCOPTER, Hovercralt, Ulirabght. Airbaat Drawangs
510.00. Aircraft Supplies, 7832 Onteno Sweel, Omaha,
BE124

HOBEY HELICOPTER. "Choppy” Utralight Sangie-Seal
Hehcopier. Simplified Constructon-—-Maolorcycle Engna. Bro-
chure $3.00. Polynava, Box 6700, S1. Remi, Jusbec, Canada
JOL 200

BOOMERANGS— IMCREDNBLE RETURMNS! You can do
it Exciting! Order your FREE Catalog Now! Boomearangan,
306 Pas. Monroe, LA T1201.

ABK Apple compaiible compuier LISEI80.00 and hundrads
softwares detads USE1.00. Relient, P.O. Box 33810,
Shenngwan, Hongkong.

Ti-#dA owners. Get your free cataiog of new. exciting. ow
cost sofftware, Cynamic. Box 690, Hickswlie, N.Y. 11801

COMPUTER TABLE PLAMS. UMIQUE DESIGM For All
Systems. Plans With Defadad instructions $6.85 Deta Plans,
38 Pine Roige, Chicora, Penngylvana 16025

STEREQ. CASSETTE TAPES. ETC.

THOUSANDS OF OLDIES! Hard-lo-lind 45mpm hit records
fem e last 40 years includng pop, counry, rock, and soul.
Send 52,00 for catalog 1o; Amencan Pfe, P.O. Box 66455,
Dopt, PR, Los Angoles, CA. S0086

3 DIMEMSIONAL Sound From your Stereo Sysiem, Con-
wirrsion Unit anly §29_85, Plans 55.00. ENects, Bax 111, Jefl,
Y 41751

DESHIN Busd Airplanss. Hang Ghdass, Simphhad Publica-
tooms. Brochure 30¢. McCoy Arcraft, 12820 5. Figuerca, Los
Angeles, CA 90061,

THE NEMGHEORHOOD BOYS AND THE AIRPLANE. For
this annctated trus-even! ibustrated posm send 32 To- SM ana
PR, P.O. Bax 13528, Aflarta, GA 30024,

GYROCOPTER™ Build, By and mairtain s ongiral “ul-
trafight” rotorcraltl yoursed? Flies when all others ane ground-
el Quality manutactured smce 1953, J-wew drawings. spec-
ifications with Bight best repors. 510, Send to: Bensen Arcralt
Comp., Depl FM-44, P.O. Bax 31047, Rebeigh, N.C. 27622

THE WORLD OF SPORT AVIATION & mas! compeehan-
v book 1o dibe on the last-growang feld of sport awiation
Focus ia on 4 basic types of arcraf-homabuilts. antique and
classics, warbirds and ulrabghts. Covers The skills needed 1o
buid a plane, types of malerials used, space reguirements.
srgines, certfication and sately. Pralussly flushaled Send
£24.00 wo: Popular Mechanics, Box 1014, Radgo City Staton,
Mew Yok, NY 10701

SPACE & ASTRONAUTS

ANTYGRAVITY Propulssan Device! Free Brochure. RDA
Box 8T3NM, Congord, NC 2B025

HOVERCRAFT

AERD-CAR Amazirg Hovercrall built sasily wih ordnary
foois. Lawnmower engine powe:. Canes one man phs. Hoy-
ars. thes forwarnd, backward. Soeways owver land snow water,
Complete  constructon  plans  and  brochure,  §8.95.
Mar-Projects, Box 51 18PM, Clinton, Mew Jersey 08806,

HOYERCRAFT Plan All Sqes. Catmiog $1.00. Unnversal
Howercraft, Box 281, Cordova, Ilenois 61242
CBS, RADIO & HAM EQUIPMENT

WEW!. .. REPAIR ANY TV . .. EABY. Write. Resaarnch, RT.
3, Bon BD1BP, Cobdlle, WA 89114

CH RADMD Books, Kis. Modilications, Catalog $1.00
Relundable. APS, POB 263, Newporl. RI 02840

POLICE Scanners, Bearcal, Regancy. HPA, Box 19324,
Denwar, GO, BO1S

CA MODMFICATIONS. Corversons, Books, Plans, Kits.
Cataing 52. CBCL, Box 31500M, Phoenix, AZ B5048

GOVERMMENT Surplus récéivers, Irandmifin, SNooper-
scoopers, pats. Calsog 25¢. Meshma, Mahand, Mass.
01908

BUILD "CHUCK", the ROBOT FACE Thai Looks, Taks,
Blinks, Smiles. Easy To Complets: Only Soidenng Expari-
ance, Radio Shack Pans Reguired. Mouth Mimmicks Spoken
o Recorded Messages. Complete Instruchons 56 95, Details
$1.00. MCR Plana, Box 24857, Rochester, New York T4E24

BOO0SET home radio recapbon hundreds of miées. Complate
aasy o loliow plans. $10.00. Veages Varagtes, Box 1200,
Sama Mana, CA 90458

COMPUTERS & SOFTWARE

FREE Sample Alan Commodore-84 TiSE-44 TRES0-coco
TimexWIC-20 programs, catalog! Send stamps.  Box
5222 MAF, San Diego, 92105,

SOFTWARE Atlar CBMES VIC20. Catalog of games, busi-
ness, sducabion eic. Send 31.00: Kompuler Konsutants, P.O.
Box R, Lake Grova, NY 11755,
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TV & VIDEOQ EGUIPMENT
NOTICE: USE OF CERTAIN ITEMS N THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

VYIDED Tapes, Discs Cheap. Send Busness Sire SASE
And Specily Catalog, L And M. Vigeo, Box 464, Homesiead,
PR 15120

VIDEQ MOVIES. VHS-Bela-Desc. Catalog 51.00. Tower,
Durmirk, MD 20754-0213

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALOG - 300 Designs B BD' - Phwood Fiber-
glass - Sieel - Sinp Plankng - POWERBOATS - Inbaards -
Cutboards - Cruisers - Sporflishars - Hydeoplanes - Fun-
abouts - Houseboats (KAYAKS CAMOES - Larges! Selsc-
bon) - SAILBOATS - Daysaiders - Tradersadars - Mullihuls -
FIBERGLASS MATERIALS - Cloth - Resns - Foam - Mow
wmproved - "EPOXYPLUS® - “EPOXYGLUE'- “EPOXY-
SURFACER"- Wood Epoxy consiruction - CATALOG $2.00
(34.00 Asrreail) - Includes FREE Boatbwilder Matenals Bro-
chure (Book - “AMATEUR BOATBUILDING * Fibergiass- Py-
wind - Wond Epory - Stesd 36.00) CLARKCRAFT, 18-P
Aquakane, Tonawanda, NY 14150

BOATDOCK Modem Covered Steel Dock with Foam Floa-
tahon, Prafab Moduar Construction. Single and Doubse Stall
Plans $15.00, Brochure $1.00. Johnson Engineenng, P.O.
Boa 368, Braidwood, [llingis BO408

NOW . ... A Trim and 1R kit thal (s vriually 88 ouibosnd
malors, both forsign and domestc. Semple inslallahon, non-
elecing allows Trimming af ali speeds from the dmeers seat
Diote Trim-M-Till Kats. Wiite: Dole Flud Power Products, Box
1878FM. Hulchinssn, Kansas 67501, Call {316) BEI-EIG1.

MEW! Cal-yawi minscruiser plan, by BOLGER1 Brochure
£1. Plan 545. La Bowe, 302 Crosswinds, Palm Harbor, Flonda
33563,

KAYAK KANOE PLANS One sealer. Senple, sirong con-
struction! Easy, fun 1o buiid! Detaled blusprind, clear instruc-
mons. S0000 to: P4, Box 3218, York, PA 17402

CAMPING EQUIPMENT & TENTS

CAMPERS, BACK-PACKERS!- Packable Wood Burning
Stowe From Sorap - Plang 52 BA Czech, 121 Ava Paric
Eugane, Oregon 97402

MAKE BiS MONEY I[N HOME SATELLITE TELEVISHON,
Be o Depler. Eam $50.000.00 - §T5.000.00 yearly. Send
3100 kv waluable reporl. Wholesale Satsilite Supply, Box
1044, Lake Oswego, OR. 87034, 503-246-8335.

SATELLITE TELEWVISION ANTENMAS compiate o

MILITARY CLOTHING and Campang Eguipment Complele
Catalogue. Send $2.00 TO: Minex Sales Inc., Box 48498,
Dapt. PM441, Chicaga, IL 50646

OUTDOOR EQUIPMENT

plans for home consbruction by amyone 3500 Jansen
Eleironics, P.O, Box 168M, Dundea, Cre. 87115

PAY TV Amateur TV RECEIVERS. Wholesale fo pubic.
LOWEST DEALER PRICES! Froe Beochwea! Send large
SASE 1o Jark, £32 West Doran, Suite #1068, Glendale, CA
SF0A, 21 3056-5000

SPORTS FANS! Aewe Greates! Momens In Sports On
Video Tape Free Details. Spors Classics. Box 1015 Port
Washington, N.¥. 11050

SATELLITE Sysiems, Busdd, Save, Detais Send Slamps,
Matoo Eleciromcs. Box J1668, Cadillac, Ml 48601

RENT-TO-0WM a Color-TY, Salelite-Antenna, Compuler,
o VER for $30:manth from WSERP, P.O. Box 510, Sparta, W
S4ES6. Sand §5.00 (refundablel for miormation.

BOATS, OUTEOARDS, TRAILERS, &
KITS

EVINRUDE-MERCURY 1983 Baigasnd . . . afl sires | | .
Scott McCulloch parta . . 52, handing . . . Electra Manne, 610
Merrick Road, Lynbrook, Mew York 11563

FIBERGLASS - RESINS - Foams - cloth - epoxies - mal -
et Factory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASBING" %500} - Cladcrall, 16-M
Aqualanse, Tonawanda, MY 14150

BOAT PLANE - FRAME KITS - PATTERNS - Hunarads of
desgns - Wood - Fiberglass - Steal - Sailboats - Powerboals -
Cuftioards - Cances - Kayaks - FAowboats - Duckboats -
Dones - Houseboats. Proven methods inchde nsiructions.
espacially for amateurs. Prolessional resulis! Mo Lofting!
“Supglies” - Fastanings - Fibergiass - Flesing - Ghues - Books,
Send 5200 lor Huge 14d-page calaiog or 34.00 Alrmail.
Includes Free “Hoatuiking Suppias” rochwe, Invesligate
our “Poacy-Shiald"” Pouy-Gnp™ wood epoxy boatbuilding 5ys-
tem - Manual - 5200 GLEN-L MARINE, 9152 Posecrans,
Box TSEMP, Belflows:, CA 90706,

BOATBUILDER'S PLAMS, Paftarns - Kayaks, Canoes,
Sadboats, Pirogues, Fishing Boats, Duckboats, 40 models
Catalog 25¢. Quidogr Spors, Box 871C, Brentwood, TH
amaer

PROFESSHOMAL quality Flashhghts and Hazard kghis. ide-
al lor ouldoorman. Pedect for molorsis. Brochure $1.00.
Dod's, Box 2382, Streelsbonn, Dhio 44240

SUAVIVAL TOOL ldeal For The Outdoorsmen Siainless
Steal Mary Features inciuding 8 compass 55,95, Guarsnteed,
Forslund Enfesprises, 2844 Calle Del Sol, Rencho Cordova,
CA G5670

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscies - lagier! Free Bookie!
Unirvgrsal, Box 66544, Dwiroil, Mchigan 48240

KUNG-FU Free Lessons, Send 1,00 for Postage. Molisa,
Baa 1755, Dapl. PMBAD, Henohdy, Hawai SEB06

BODYBUHLDANG Equipment Catalog 52.00. Decathion,
1044 West Tih Street, 3. Paul, Minn, 85102

THIM TUMBMIES, WAISTLINES 22 Easy Efficiant Gteps.
$3.85. Lucadamo, P.O. Bax 208, Brogikdyn, N.Y. 11228

GUNS, DECOYS, HUNTING

GUNSMITHING COURSE Prolessional career wish a
future, Expert satruchon in modern lacilitles, Our 35Ih year,
Write today. PENMA. GUNSMITH SCHOOL, 812 M Onio
Rivar Bhvd., Avalon, Pifisburgh, Penna. 15202

BATTERIES, ALTERNATORS

BATTERY REPAIR, swnpe, economical way iod you o
EARM EXTRA CASH, BATTERY REPAIRA, Rt 2. Marathon,
Wi Gd448

SENTRY generators with wilhoad engine big discounts. L)
Enlerprises, Box 633, Oshipsh, Wisconsin 54902

GEMERATOR FLASHLIGHT Meeds Mo Batieres 5895
PH 51.50. Rilchie Branner, Lifle Howland, Ponbac, Mach
AB0S3. Mich. 4% Tax.

BATTERY REBUILDING SCHOOL

POMNTOOMN and Housaboat Kis kom §1.994.00. Intgrma-
on $1.00. 1-B00-522.1500 Ext. 8042 Walercra®, Box 9028,
Colwmnbia, TH 38401

BOAT KITE 27 raiwrable models - POWER and SAIL -
11°-30°. Mokded hberglass hulls and dechs come laciory
ansambiad - you snstall lectory Supgled imenor, Save ha ac-
tory-built cost. Mo experience mqursd. 48-page catplog -
$1.00. Luger. Dept. BC-04, 300 Wesl Heghway 13,
Bumsssila, Minnesola 55337, 612-880-3000.

BATTERY Rebuiding Tools, Instructions $326.00 Manual
$65.00. Traning Available. Sun Battery, 10415 98, Sabnng,
Flonida 33870

HEW Engines For Mowera, TILLEAS, ETC . . . Famastc
Savings! llustrated Catafog - $2.00. (Relundable First Order.j
Duscount Engines, Box 166PM, Ashiand, MO 65010




TOOLS FOR SALE

HANDYMEN, Rsharmen. headlight nesds no
hands light whanever you look lightwaight four A Baflenas:
$9.95 plus $1.50 5/H. Good Ideas Marketing, G0 Oid Country
FRoad, Garden City, New York 11530

SHEARS cul almost . steel, wire, shee! metal,
loather. $12.00, Bums Center, PM4B4A, 2 Hirkle Coud,
Bardantown, N.J. (B505

HOMEMADE Instamanecus Water Heater, Plans $4.00
Dave Hodges, Rextaville, GA. 30453

FAVORITE WOOD TOYS, Pattera, Parts, Whaals, Cata-
lag $1, Toys And Joys, Bow B28M, Lynden, Wash, BE264

CHEAP HEAT FROM YOUR ATTIC, Inexpensive, depend-
able systam. Plans $10.00. Shellabarger, 1110 Mchachol
Lane, Chattancoga. TH. 37421

STOP heating the greal ouldsors with your clothes: dryer,
haat your waler nstaad. Plans for sasy o budd haat sechang-
e 5100, SASE, 5.L. Patrick, 108-1 RR2. Oak Growe, MO
B4075

UPHOLSTERY SEWING MACHINES

UPHOLETERY Sewsng Machines with Walking Feet, com-
plete ready 1o use—onty 548900, Thompsen Model PW200-
AGBP AVAILABLE FROM YOUR LOCAL DEALER, o ordar
direct. (Master Charge-Visa) Dasho Mig. Inc. P.O. Box
12110, Lubbock, Texas T8452-—Phone: (B0S) T44-6774

MACHINERY, TOOLS & SUPPLIES

15" PLAMER, 3 hp Maotor $899.00. Free Informatsan. SRS
Tools, B0 Kimbrook Circle, Rochestes. Maw York 14612

BANDSAW BLADES, Any sue, Power Toois & Shop
Tools. Free llerakwre. King Saw. 6541 Twewaisr Drive,
Moriolk, Virgnia 23509

CARBIDE* TPPED CIRCULAR® SAW* BLADES®
ROUTER* BITS". Largest Variety of Styles, Sizes. Top Indus-
triail Qusality. Evropean Make. Order Direc And SAVE!" Cata-
I6g, Prices $2.00 (Retundable). SHARPCO, 960 Alness #2,
Dowrisvsiow, Onfd., M3 251

WOODSTOVE THERMOSTAT. Conslant Ternpetatunes,
less wood, norekectronic. Bon 104, Moketumne, Casl
B5245-0104

SAVE 60%-TD% on Heabng'Cooling Cosis. Dedads and
Source of Materals $3.50. JNH, Foute 5 Box 2248,
Shetywdle, KY. 40065

REDUCE CENTRAL A'C BILLS. See how its done. SASE,
3810 Peppertres, Columbus. Indiana, 47203

SAVE on A/C Bills. Delads 51 to- Amencan, Box 16266,
Jackson, M5 19236

LOW VOLTAGE LIGHTING- SAVE B0% Replace Expen-
swe Sealed Beam Bulbs with Low-Cost Standard Bulbs.,
Chuich, Easy, Sale. Kit ior 6 Lights §17.95 ppd. Thndti-Lite, Box
T25E. Cucamonga, CA 81730-0725

SOLAR & ALTERNATE ENERGY

BUILD SOLAR WATER HEATER Detatled Plans $100.00.
Richards, Box 347, Crompond, NY 10517

LOW-COST DRUM PLUG WRENCH. COPYRIGHTED
CONSTRUCTION PLANS $2.00. McWhorer Wranch, 1102
Diawid, Mormai. Ilmois 61761

HOT AIR COLLECTOR, Efmient. Proven, Prolessonally
engineerad plans. 510, Mat Solar, 2174 Joann Awve.,
Hismmaelstown, P4, 17038

BUILD o COMPUTER-CONTROLLED vertical bl Engrav-
or. Informaton $1.00. Computer Confroed Machenery, Box
113, Haskins, OH 42525

RECUMBENT BICYCLE PLANS, Comforiable, Saler,
Fasl. Easy Step by Siep Instructions from old bikes, $10.94,
HPY, AFD 1, Boa B4A, Watdoborn, Maine (4572

BELSAW SHARP-ALL OWNERS - Save 1o 30% o0 name-
Brind wheels, files, Balta, parie F e eatahg. Immesals ship-
ment. Wondmaster, Dept. H25, 2643 Tertace, Kansas City,
MO 64108, (B0D)E21-6651.

SMALL FOUNDRY Furmnaces, Supplies. Fres lneratre.
Pyramid Products, 3736 South 7th Avenue, Phoanie, Arzong
B5041

BILVO Hardware, 188 Page Hand & Power Tool Catalog
$1.00. Dept. Phi-4-4, 2205 Rchmond 5t Philadelphia, PA
19125

4" METAL Cufting Lsthe 38725 Taig, 15048 Procior,
Industry, CA 91746

SOLAR Energy Book. Save 5100- $2000¢ Compiabe guice
10 solar energy. $10.95. Satsfacton guaraniesed. Act Mow!
Supply immated. Elaire Mass, 17 51. AL B-Pradera, Levtiown,
P. A 054,

HEATING, FUEL SAVERS

HECA Cast Iron Add-on Boders. Free Lbersiure. WOM
Heating, Box 837, Winsted, CT 06098

HOT WATER From Your Wood Stove Plans $10.00, Sead
Enterprises, Box 437, Union City, P4 16438

HOME CRAFTSMAN

STEEL. Brass., Alwminum. Catalog: $1.00. MBM, 3713
Fremond, Chicags, IL 60613

BOLTS, SCREWS, TOOLS. WHOLESALE, DIRECT.
Guaranieod, Catalog 51.00 (Refundabli). Cameot, Depl. 44,
Bow 85, Bristol, Wisconsin 53104

1400 Catalogs Listed and Described. Sources for Every-
thing Imaginabie. $4.00. Masteriog, Box 879-B, Fasriax, CA
4530,

BRASS, Siesl. Alurenum, Stainiess, Acrylic, Mylon, Tefion,
Mo minenum. Calalog $1.00 (Aafundablel. METALS, Bax
11204, Clayton, MO 63105

FAEE FLASHLIGHT OFFER. RECHARGEABLE. FPollax
Eremrises, Box 6307, Albany, CA. 84706,

TOYMAKING lor Tun, profit!! llusirated cieds! Patterns,
supples, wheels! information iree. Morgan, PO1BOS, 1123
Bardssown. Lonasville, Kemucky 40204

OVER TE PATTERNS! Enjay Makng Prolitatie Wooden
Gifts, Toys, Household Accessones. PLUS “Shop Secrets”,
Onily $5.00. Accents (P-44). Box 262, Danvers. MA 01823,

35 WOODEN TOY PATTERNS! - Cars, Trucks, Tram, fur-
planed, Earthiowers! - Oaly 55.00! - FRANKE, 1202P18
Second, Boonewlle, MS 38820

WOODEN Toy Parts and Patiemns, Fun 'With Wood Catalog
$1.00. Howard Co. Depl. PM. Box 442, Mew Aany, IN
47150

YOU CAN BUILD Fumiture. Toys, Accessores and Shop
Equsp Five Fres Plans with lbustrated Catalog 700

STEEL., Alwminum, Brass—Sheel. Bar, Shop Supplies,
Plans. Wride: CEIl, AR1, Box 163, Cameron, IL 61422

BANDSAW BLADES any size SAVE 2030% EUROPEAN
Wood and Medal Mechwnery. Free Imlormabon
Suffolk Machinery, Suite B. 16 Shore Road. Patchogue, MY
12

TOOLS, Bols, Screws, Hinges. Locks, Boste Pain
Brushes, Work Gloves. Buy Direct. Dealer Inguiry krbed.
Codon. 15 Marcer 51 New Yo, NY 10013

EMNERGY SAVING

SOLAR, GREENHOUSE, AND EHERGY SAVING
PRODUCTS CATALOG!
GCOMPOMENTS, Compsete Sysiems. B8 pages, 18 soc-
wors. Our 11th year! Onder from one exper spurca — fha
mumrfumwﬂwwmngnudwﬁrhmmfsrdhm
posipaid. Solar Companents Corporation, Depl. M, P.O. Box

237, Manchestar, NH 03105

BAVE On Ensrgy Costs. Free calaiog feabures solar hot
waler sysiems, sel hack thermostal, heat loss detecinns., lag
spliters and more. Also complete ne of AF, ulirasomic and
pholobeam security denices, Wte: Haath Co., Dept. 017-163,
Benion Harbar, Mi 5082,

tems. Send $100 jor Delais. Mayeo Sates, Box 2911PM,
Mesa. Anzona 5204

UNFIMISHED picture frame moulding. Fachory closso,
S0% discount 200 styles. Writs: Japs, 126-PF Sevanth Morh,
Hopkirs, MM 55343

CARVE WOODEN BIRDS For Fun. Proft. We Offer Pat-
lems. kita, Pars. Detmils §1.00. Learenty, Box 68, Paradise,
Mich 48768

WOODEN PATTERNS- Catalog of over 50 avalable plans.
and building instructions lor wood 1oys. fumiture, anBiques,
and more. Send §1.00 (relundabie). J.J. Enterprises, P.O. Bax
19658, Aochester, NY 14619

WOODWORKERS — 25 Full Size Plans, &
£5.00. DACO, Box 141, Westard, Mich. 48185

RADIAL ARM BANDSAW, sasily constructed, powsned by
radisl s o fable saw mobor. [Hushieted booklet. Send $4,50
To: BMA Enerprises, 4307 Dauphine, San Antonio, TX
TENE

WOODWORKERS: Make 510000 ewery Salurday with
shog scraps! Compéete instruchions $5.00. Woodsoenes, Box
T44D, Oregon City, Oregon 87045

PLANS Ammal Shapes, Formiure, Planters. $5.00,
Planimai. P.0. Box 158, Fullon, Missouri 65281

AMATING Plow Hessiant Mail Post 52500 PP
Swangamay, Box 57, Minoa, N.Y. 13116

HOW TO MAKE IMSULATED ROMAN SHADES lllusirated
Delailed Instructions $5.00. 5.A.5.E. Box 8123, EauCiaire,
Wiscorsin 54701

PUNCHED METAL wall plagues. Make your own nom o
pafierms and instrechons. Fouwr favonle patems. $2.00.
Buenders Mountan, Box 247F, Faith, NC 28041,

BUNK BED PLAMS 5405 Easy, inenpensve, Sturdy.
Adank, AL 1. Box 18, Fountmin City, Wisc. 54629

FOLKART YOU CAN BUILD from strag wood. Ower 30
panems complats with instructions. 33,00, Binders Mountien,
Biow 247F, Faith, NC 28041,

RACING CAR BED Easy to Build, Insxpensiva, Kids Love
. Plarns $8.50. J & M Indugines, B100 Ashwood, Miagara
Falis, N.Y. 14304

COMPLETE BHOP -- Orver 2,100 Fastenars in 25 Drawer
Cabret. $39.599. Ingegno's, 2328 Fowler Sirest, Mo
Beilmone. Mew Yok 11710

SHING ENTHUSIASTS Buid A Crcular Rack
That Wil Hold 8 Sats of Sk's And Polas. Will Set In A Cormer
And Takes Latie Space. Great For Summer Slorage. Send
54.00 For PMans. MD.AE., P.O. Box 81138, Sunnmywalg, CA,
94088-11348

BUNLD PECNIC TABLE SET From One Shael CH Plywood,
Cuick Sefup And Takedown. Siores Flal. Plans $4.85. John
Jasinski, 4111 Counirysade Drrve, Elenton, FL 33532

WOODEN TOY PLANS. Trucks, bulidazer, trains, pul loys,
eic. Ilustrated catalog $1.00. D & E Crafs, Box 647, Mewpost,
Cvegon 87365

WOODWORKERS, CRAFTSMEN over 250 Do-it-Yoursel
projects, pliens. complede insirechons and money saving tips,
$1.00. PATTERN PAK, Dept. 370, P.0. Box 30083, Phaarm,
AZ. B5046

LEARN To Whiblle. FREE CATALOG. Siveriake, Phidd,
P.0. Box 830056, Morcross, GA. 20093

PICMIC Table. Park Banch & Porch , Work Banch,
Tool Stand, Detaded Plans 38 Ep. Box §903, Kansas Cify,
Mlissoun 54134

WOODEMN TRAIM Display Model, 5 Fi. Plans 54.00.
Hedingar, 28 Haghview, Wharton, N.J. 07885

PROFESSIONAL PLANS, PATTERNS- Guarantesd very
popular, vary profilables send 35.00. Wood-N-U, P.O. Box
1113, Svpcl-w Mova Scota, Canada, BIP 617

TRUCK Toy Pians, Two Differsnt, Mice. $3.00 Check.
DeeTays, 1012 Unity Canter, Patsburgh, PA. 15299

REBOUND POOL TABLE reversas v KNDCK-HOCKEY
GAME. base. Plans $7.00. Progect Desagn, B38
Konrog Sireed, West Hempstead, Mew York 11552

« 4" Toys —

MAKE TOYS- Plans, Kits- Handbwood Whesls, Paris. Dow-
als- Catalog 5100 Chemy Tres Tovs, Belmont. o
43718,

WORLD'S LARGEST CATALOG? Thrae pounds 704
pages. Every Tool Supply, Machine lmaginable 3500,
Relundable. McHilkgan, PUW-484. Johnson City, Mew York
13T

WOODCRAFT PATTERNS, Windmils. Wishing Wells, Bed
Houses, Fosdors, Finng Duck, Pheasant, Ouidoor Manters,
Catalng $1.00. Crahers, 11840 US 27 North, DeWit

Michagan 46820,

CATALOG FULL-SIZE FURNITURE PLAMS — 52.00.
Redunded with first ceder. Traditional, Eady Amencan, over
170! Fumiture Designs, 1425 Sherman, Dept. CP-B4,
Ewarston, [Hmos 80201,

KIENZLE Battory Clock Movemants, (COuariz) and acoesso-
nms, Fres price kSl North Amencan, Bas T7-APQ, Fox River
Growe, llnois GO0 1.

FANTASTIC Ficating Residental DOCK Plans, IBustrated
"How-Tg" Book: FREE Brochure. ADECO, Box 57720,
Savannah, Georgia, 31414-5772

HARDWOOD CABINET DOORS Made to your Sizes in
Many Designs, Brochure $2.00 (relundable ] AMADAR, Box
1348, Solvang, Calif. 83453

PM'S PLATFORM BEDS-—Mako your cwn! Take your pack
of & hang-sized plafiomm with movabis end tables or an aoon-
ooy, edasy-io-budd singhes slespar. Full set of warking drawings
of both beds, pus 8 si-pape instirection booklet with how-
ie-photlographs and construction tips avaslable Send ior Plan
PL-1713 + $795 . Popular Mechanics, Box 1014, Radio
City Sta., New York, MY, 10701

WOoOoD, WOODWORKING

FREE catabog! . . . . Toymaking, vensing, caning supplies.
Furniture phife, woodworkars' books, dowals, bufions, span-
digs. shaker pegs. mug pegs, candle cups. Hury! Mongan,
POIMOE, 1123 Bandsiown, Lowsvile, Kentucky 40204

EXCEPTIONAL Paperback on home Energy Saving ideas,
$5.00. Saerus Systems, PO Box T8, Chesterton, [N
45304

BATTERY CLOCK MOVEMENTS. Baelow wholesaba
prices. Best Duality Catalog $1.00 (refundable). Yankoe, Box
28, Thomgson, Connedcticul 08277

(Continued on next page)
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WOOD, WOODWORKING
{Continusd from preceding pags)

TURMING squares. latha tools, supphes! Catalog irea’ Hur-
ryl! Walch, 7800 Pinemaadows, Louisvila, KY. 40222,

WOODDEN Rbuil. boxes, pegs, dowels, wheels, plans
Details, $1.00. AWP, Box 3522P. Balon Aouge, LA 70821

AIR CONDITIONING

SAVE ON SERVICE CALLS, instructions you can undar-
sland. Send §4.95 10 Evang, 5610 Bunking, Wichita, Kansas
GTME

DO IT YOURSELF

FREE BROCHURE 'Wooden Toy Supphas. Box 133, No
Atelboro, MA. D2TE1

WOODEM Toys are batter. List of Plans §1.00. US. Curren-
cy only. Woodbutcher's Toys, Box 514, Leshe, Michigan
Lirei]

FREE SANDING BELTS. Sand For Details and Catalog
Indusirial Abrasswes, Box BE11P, Reading, PA 15603

WOODTURANERS UNIQUE Techrcally sdvanced chucks
centras eic. Free catalog Teknatool, 65 Tha Concourse
Handevson, Aucidand 8, MNew Zealand

PIC-MA-BEMCH . . . Picnic Tatde Easty COMVERTS Ino
Twa Park Benches. Easy To Bulld— Afordable—Pians 34.50.
MCR, 1208 Balasa, Ranoul, IL 61866

WOODWORKERS: Beauthdl Jewselry Bod Plan: $10.00
Catalogue  of Flans 5100 FAelundable. BA  MNAR
ENTERPRISES, Box 363, Salem, Ohio 44460

PLANS, BLUEPRINTS, PROJECTS

BEAUTIFUL Wood Breadbox And Carislars. Easy Plans
500, Jor's Degigns, Baa 1197, Bay City, Michigan 48706

PROJECTION TV . . . Conwert your TV to project 7 Fool
pictury . . . Resuls comparable to 52,500 progectiors . . Total
Cost less than $30.00 . - - PLANS AND B° LENS 51995 . |
Mustrated mlormabon FREE. Mecrcoma-BH, Washengion
Crossing. Pennsylvania 18977, Credilcard Owdens 24HAS.
{215) 7363979,

HAIRCUTTING MNew—Differen. Unbedwvable Mo Gap
Haircutter. Free Brochuwre. AsrCul. 1478 Roswedl, Manetta, GA
30062

MOVE Yoursedl + Save 3. Tips on How To
P.0. Bax 488, Grove Ciy, PA 16127

BUILD youwr cwn CONCRETE Swimemang Pool! Amazing
Iow cost! Instnactions, Busiralions. mitenal kst $10000. 5
Gunber. PO Box 272, Porad, GA, 30450

- 53200, Wove,

TELEPHONE Instafation Guie Book, Musirated instruc-
wons; Sond 53.99, O'leary, 30 Vesla Drve. Shrewsbury,
Mass. 01845,

PAVE drweways. sidewalks. lennis couns welh asphall
Cheap’ Househoid lopis only! Instructons $7.50. Blackiop,
B0# Don Cubero, Sania Fe, MM, 780

PATENTED HIMGH MILEAGE CARBURETOR Buid it your-
sail Concaivably pet 200 MPG Complete Construction Plans
and bestimonials incl. Fis Most Gasoline Engines. Send
$10.00 1o Carburetor, P.O. Box 1257, Abany, Oregon
Brazi

WORKBENCH-DESK-TABLE Mans 32.00. Lahoda
Deaigns, 46458 So. 28th Ad.. Anknghon, Virgnia 22206

1400 Catalogs Listed and Described. Sources lor Every-
thing imaginable 54.00. Masterag, Box B79-F, Faidax, CA
4930

DISCOUNT CATALDG: Chainsaws, Thres-Whesler, Log-
splitters. Molorgycle, Snowmobile, Smaf Enging, parts.
acceszaories. (51.00). Mamutachwers Supply, Box 157-PME,
Durehester, Wi 54425

WOODGRAIN STEEL DOORS - Ewmﬂ'nmlm
meaistic woodgrain beauty with the Cid Masters
Kit. Intonmaton Write: Master Products, Box 274-PM, Drmﬂl
Caty, ba 51041

AMY HOME'S Market VALUE . . . Determing Yoursal!
Easy, Popular Handbook $2.00. Free Morigage-Feducing
Guide Wah Order! Conswrer Connechion, Box 31681,
Independence, Oha 44131

A DRY BASEMENT Save Money. Tested and Proven
Muethods for Basement Water Problems. Money Back Guaran-
e Send $3.00 To: Bruce Algnm, 7% Brenon Rd., M
Tonawanda, Maw York 14120

BACKGROUND MUSK: Irespancvely Via Ducis.
S8.50. P.O. Box S0BTC, Anahaim Hills, Caldomia 92606

ELIMINATE BEES: Budd your own Bea Trap. Proven o
Elmnale Bees. Swmple Disgrammed Pans $3.95 Oregon
Trap, Bax B, Redmond, DR 877586,

WHY PAY B3 UTILITY BILLS? Lei SUNSHINE Prowde
HEAT, ELECTRICITY! Sodar Mewslatier. Free Details. Appe
Box 305 PA, Portal, AZ 85632

COUNTERTOP LAMINATING MANUAL, £3 06, Turcwsko,
P.0. Box 202, Dearborn His, M1 48127

FRAEE PLANS—Thousands ol Uselsl Projects—200+
Sources— 34,00, Timesaver, Box 705, Baaufort. 5.C. 29602

PYC FURMITURE GRADE Ppe Fitings Shngs Cushions.
Plans Make Quality PYC Furndure, Send $1.95 For info.
‘Wendellyn, 15882 Manuiaciure, Huntingion Beach, GA
22640. T14-808-5128.

1700 CATALOGS Everything Concaivabie! Many FREE!
Dereciory $4.00. Catalogs, 134-A, Stevenson Lane. Baltmore,
MID 21212

EITS SAVE TIME —MOMNEY. Manu!acturers, products now
cataloped. Details, Box 291BZBM. Greenshorn, Morth
Carokna 27409,

EXCELLANT Prodection lor Singee and Doulrle Wall Pack-
Ups. Fully Enclosed Wood Racks with Removabie Top for
Cormvarsion to Campar Shell. Plans §10.00. Send o0 W
Haynes, 2101 Rose Ave., Modesio, CA. 55355

SAVE on parts for Lawnmowers, Minikos. Kars, Chain-
saws, Smiall Engines. THOUSANDS OF PARTS. Send §3.00
For Catalog. Sav-On-Pasta, P.O. Box 231, Somerville. Mass.
02145

VIDED Roconder Erdemasnrmen Canter. Plans $3.00. Keen
Plans, Bax 129, Warren, Oheo 44481

MAKE A Home Workshop Bench Table, Flars And Insiruc-
bons Send $2.00 Phus 520 Stamp To: PO, Box 21328,
Phoanix, Anz. B5036

FOR THE HOME

PREVENT fiood damage 1o your lineshed basemant, Send
$2.00. Aqua-Course. 246 E. Ining, Wooddale, IL G591

SCANDIMAVIAN SHUTTERS, Easy To Maxe. naxpan-
sivp.  Instructions §5.00. Fredebra Ranch, Cascade, 1D
B3B11

LOW VOLTAGE LIGHTING- SAVE B0% Replace Expen-
sveé Sesled Beam Bulbs with Low-Cost Standard Bulbe.
Chuick, Easy, Saba. Kil hor 6 Lights $17.95 ppd. Theifti-Lite, Box
T25H, Cucamonga, CA 81730-0725

BUILDNNG Books Cataleg And Newsletier! $1.00: Buidar,
Box T31PM, Santa Barbara, CA $3102

WIDE PLANK FLOORING, PAMELING. Pine Maple. Oak
Etc. Tongue And Groove. Write: FLODRING, P.O. Box 625,
Midiclatown, Mew ok 10540

mm-u;? REMODELING? Wustrated Manual Suo-

scribas Money-Savng. Least-Etfort Solmons To Common

Problems. Only $5.00 Postpaid Moneyhack Guarantes,
FREE Infgrmaticn. Jayno, AR4, Newlon, Hlinois 82448,

UNDERGROUND Housing. Find oul what ils" ke belore
you build. Actual thermal performance., Hemadity Control
$2.50. Undorground Living, 80 Alvin Drive, Carolon, GA
317

HITECH Matenahs, Comgponeria: Graphits, Keviar, Alloy
Tubing. Purchasing Service. Cafaleg 52. TECHMAPARTS,
B1, Box 2668, Saratoga, CA 85070

ELECTROPLATING. Complete Smabeur's Iecdbook A0

matals Electroplate metallic nonmetalic fems £11.95 Dstails
Iree. Trope:, Box 85-P4. Palm Bay. Florida 32005

CONVERT Your Vatuum Claaner to Garden Blower. Sim-
ple Plan 35. 7210 Jordan Ave., A, Candoga Park, California
1309

REPRODUCTION MOLDS

LEAD SOLDIER MOLDS. Scamce Caid, WWIL Cannon
Fantasy. Bustrated Brochure $1.00 (Relundabla). Dunkens,
Cahagrl, TX TTAXT

ARTS, CRAFTS, SUPPLIES

UPHOLSTERING SUPPLIES 51.00 for Pricas, Varaty
Preducts, Bax 58P, Lathrup Village, Mich, 480760586

WATERBEDS! Plans and Accessory Catalopue 37.00.
‘Watarbads, 12104 "2 Streed, Vancouser. WA 98661

HOME APPLIANCE REPAIR GUIDE Compiata datails, wir-
Wh cleaners. washing machnes, $4.35. Bannlers, 912
Lisingsion, Old Hickory, TN 37138

COMPLETE In-Ground Swimming Pood Kils from $1685 080
Free Brochura and Price List. Burneti, 4601 Buniceshill, Morth
Limie Aock, Amkansas 72118

MAKE your own hemiture relinisher. Send 510 To: Jobhn
Rieynolds, 5320 Main Street, Downers Growe, lllingis 60515
Plapse no personal checks,

1800 CATALOGE Every Subjoct Imaginabie!l! bany
FREE! Dwsctory 54.00, Catalogs Galore, T914-1, Springlield
villaga, Springheld, VA 22152,

GLASS REPAIR K- Mend broken glass obyects guickly,
iagily, profestionaly, L1V, resin, opbical grade polish, insbuc-
tions. back guarantes, $8.95 Ppd Glass Repair
Service, DMI, 1870 Main, Springleld. OR. BTa7T

UPHOLSTERY AMD CANING Supplies. Calalag §1.25
{Refurdtabie). Jack's Uphalstery and Caning Supplies, Dept
PM. Oswego, I 60543,

UNFIMISHED WOOD Applas. Eggs, Dutch Shoes, Bowls.
Also Shaker Pege, Candle Cups. Hangers. Many Unhnished
‘Wood Bems For Decorates Paantng. Catalog 51.00 Rafund-
abile. Linfinishad Business, Box 246P, Wingale, N.C. 28174

STAINED GLASS SUPPLIES Compiste Catakog $2.00 (re-
lundaida). Sunzhine Glassworks, 3660 Harem, Depl CT,
BuRalo, MY 14215

LEATHERCRAFT Supplies Catalog, $1.00 (Refundatia).
Crafet, 1908 75N, Sherman, TX. 75080

STAINED GLAES SUPPLIES: ENCITING SUPER CATA-
LOG-PM 53.00. CORAN-SHOLES INDUSTRIES, 5089 E
SECOND, BOSTOM, MA 02127

EVERYTHING - You - Mesd. Stained Glass Catalog §1.00.
Craftamen, Hobbysl. Saylescrafs, 171 Mam, Nyack. NY
10960

“GETTING Staned in Staned Glass
Box 20B5ST, Hanower, Mass. 02339,

WOOD WHIRLIGMGE. Full size patterns, msinuciions. 737
22" Cat, Songbird, Dog, Chiprmunk, Bee, Coyole, Duck, Road-
runmer. $3.00 sach: any four, $10.00; all eght, $20.00. N.
Skoee, 3380 50 4t Ave., #54. Yuma, Anz. B5385

PLASTERCRAFT 1" Moilds . . . Kis . .. Instructions . .
Celalog Plus FREE Sample , . . 33.00 (refundabie). DMK,
B18MP Mew Lenox Road. Jokel, Ninois G043

$1.00. Whittemone,

BUILDINGT Buying? RAemodeling? Wl you farget io
inchude somethang important™ My guide won't lel pow 33.50
P.0. Box 9014, Pompano Baach, Flonda 33075

HOME ADDNTIONS GUHDE. LEARN al the lundimenlass
plus how 80 work with @ contractor. Send 5.95 to: CR Smith
Associales, 107 Copetand Lane, Yorkiown, VA 23690

ECOMOMICAL house constructon hints Add beauty com-
fort. $2.50. Clark Circulars, 762 Hemsock 5t., Fall Feeer, MA
a2720

PLASTICS

CASTOLITE Liqud Plasfics. Crystal chear, colors. For casd-
ing. smbeddng, coating, Mberglassing; in indusiry, laboralo-
rigs, crafl work. Feproduce your designs with ouwr mold
rateriats, Catalog §1.00. CASTOUITE, Dept. 8407PM, Box
381, Woodstock, |l 60098,
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SAVE HUNDREDS Screen Porch or Window with Snag-In
liargiass screen o plastc any aze using Cedar Weed Mokd-
mg Frames. Easy. Send $8 00 for Sample Piece of Frame with
Screen. Free Insiructions Post Paid to: John Mills, 227
Springwilie Aoad, Hampion Bays, MY 11548

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

SN Painting - Easy mathod, Free calalogue. Kavutmann
Company, Centerdown, Missoun 65023

UPHOLSTER wour own car sams, for under S20.00° I's
Easy. with our fully Husiraled gude. 53500 Hoegel
Publications, Box 360U, Bulfako, MY 14215

CLEAN ¥YOUR OWN LEATHER AND SUEDE [TEMS: Gar-
ments, , Footware, Gloves, Etc. Easy Instructions &
Sufkceart Matenal for Several tems $6.95 postpaid. %o
Lagthar Wizard, P.O. Box STE266, Chcago, L. 80657

BUILD beaulilul child's rocking char. Send 3586 for com-
pleie insbruchons. 1011 Linda Diwe. Kokomo. IN 46002

CARTOON for Fun and Monay®!l Fros booklet?!! Camoons,
Ban 406144, Detroil, Mchigan 48240

25 LESSON canooning oourss. Ghmut‘;lhqm
toth $4.00. Harman, Box 30067, Linesin,
BASDA-OIET

MODERN Cartconing taught by mmt. Write o fres bro-
chure. Carioonerama, Ban 283-6, Braniord, Conn. 06405

MODELS, MODELS SUPPLIES

BEER LOVERE! Build Youw Cwn Home Draft Beer Dis-
penser. Erpoy Cokd Drah Beer al Home for 10¢ a Glass. Plans

$5.55 Phoen Markating, Box 1015, Port Washanpion, NY
110560

FIRING CIVIL WAR Model CANNON Flans: Catakog inee,
Groin— PM-484, Box 892, Shaimar, Fla. 32579

(Cantinued on naxt page)




MODELS, MODELS SUPPLIES
(Continusd trom preceding page)

ples. Big Discouni Catalog 5500 (Aelundabie). Modelors
Supply, Box 7185, Mormpgomar y, AL 35107,

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

1001 THINGS YOU CAN GET FREE! Gameworid, P.O,
Boax 892, Sharon, PA 16148

BUY Your Kd fhe Educational MAGIC ERASER which
Doesnt Lisave: Crumbs on Paper. Send 51.00. Bnotach, 311
E. Julia. Harlond, TA 83230, Desiributors Wedcome.

FREE LS. Ms Sel. Approvals, Hedetrand, Boe 4BET,
Santa Clare. Californs 95054

BINOCULARS, TELESCOPES,
MICROSCOPES

100 Different LL5. 25¢. Approvals. Bradiey, Box 425F,
Midigthian, VA 23113

FREE Workiwide Packel Penny approvals, Froshsch
Drawer BG8A. Marton Grove, IL BO053

BINOCULARS Repmred. Exper Prolessional Service.
Tata-optcs, 5514 Lawrenok, Chicago, IL B0EM0.

PHOTOS & PHOTO SUPPLIES

FREE Bargain LS., Canada 40 Pg. List. Request Forsagn
Merw lssus Bulieting. Brooks, Box 62, Brooklyn, NY 11229

ISRAEL 15 Diferent 10c Apperovals. Sam Charzen, Box
668, Dwiray Baach, Flonds Z34d4

101 Larpe Pictorials 50 whan raqueshng woridwide
approvals. Benat, PO, Box 210244, Dallas, TX 75211

SKELETOM KEYS Avadably to Public §2 Koys. 838 Fifth
Sirpgt #4, Garta bonica, A, G040

PROFESSIONAL Magic! Hupe calsiog, over 1,000 ticks
and books. 52.50. Hank Lee's Magc Faclory, Dept. PM4. 24
Limcoln Strest, Boston, Massachusois 02111

AMAZING Magc Mumery Trick 54.25. Foreign 35.25. 1248
Rosewood, Deerfisid. Winos 60015,

WORLD Wide Stenps mounted in books on apgroval 2
art up. TRAUST STAMP COMPANY, F.O. Box 100-F
Jamaica, MY, 11435

50 DWFFERENT Oid U.5. between 1861 and 1838 - §1.00.
Ed Rouwsh, 423 Shepand, Manslield, Ohio 44807,

FREE Formgn Stamg Prce Lists wih Bargain Approvals.
CK Stamps. 17902 Markles Drve. darmul, CA 92035

304 Wordwide 50¢, Approvals, Descounis, Bonuses. Send
Today. J. MARTIN, P.0. Box 245, Mew York, MY 10023

LEARMN VENTRILDOQUISM! Guararesd Insiruction, Sup-
plies, DUMMIES. Imormakon Free! Maher, Box 420-PM,
Littieton, Colorado 50160,

FREE! World's Leading Novefty Catalog. 1800 Jokes,
Tricks, Science, Sports, Hobbees. sohreson-Sameth, C-6013, ML
Clamiens, M| 48043

HOBBIES & COLLECTIONS

CAMADA. 50 diflerent 25¢. Approwals. Orosaky, Box 1-C
Samia, Ontano, Canada NTT THE

"INVERTED ERROR" + 100 Deéfenert Unfed States, S0e
with approvals. Luray, F.O. Box 7088, Séver Sping, MD
20907

FREE 1040 Canada wath requesst of Workd Wide Approvals.
Brner's, P.O. Bax 5807, San Maleds, Cahl. 94402

MAZ] war souwenits. FREE illustrated catalog. Deta, Box
INZ24PS. Honoluly, Hama S6820

TOY SOLDMER MOLDE, Make mililacy, chess, medieval bg-
ures. Profitable - fun! Free information. Castngs, P.O. Box
J4B2-FM, Longwood, FL 32T50.

MILITARY Medals Catalogue S0¢. Yearly Subscrpton
£4.50. Varnon, Box J8TPM. Bakdwin, NY 11510,

COLUMBIA Space Paich $3.50. Gemni §1.25. Wagnee,
X111, Mew Hawven, CT. 06532

DECALS, EMBLEMS. PATCHES

SAVE Big. Buy Palches. Dwcals, Pns & Caps Factory
Dimct. Fron Catalog. Free Pricing. Eastem Emblem Co., Bax
B2E-Pa, Union City, NLJ. DTOBT

GUARANTEED Lowest Emblem Pnces! Free Catalogue
Saadri, B1P Jane, NYC 10014, (212) S89-0005

CUSTOM -Made Clesonnes, Dechla. Paiches. Fashion
Jewealey. Airmail Your Design. Quandity To: Shaypes Emblems
Service, P.O. Box 43-96M Tape, Taman.

ANTIOUES, RELICS, INDLAN GOODS &
CURIOS

FREE L=t to Senous Colectors. 30,000 indian Artdacts,
Pots, Spears, Axes, Skate, Beadwork. Caddo Tradeng, Box
B89, Murfreestorn, AR 71958

ARRDWHEADS ET 50 Daz , Firtwork, Sionewark, Rugs,
Baskets, Poflery, Lst 40¢. Secnat Antigues, Deerieid, MO
BaTaY

STAMP COLLECTING

1,000 DIFFERENT WORLD * 100 DIFFERENT MONGO-
LIAN BEAUTIES 33.00. Approvals, ADULTS ONLY. Gouge,
Bom 1320-MA, Elizabethion, Tennesses 37643

KILOWARE Catalogue Free! Specals: Germany “KAS-
SELBURG MIXTURE" - 100 grams £3_75. ICELAND - cuncs
$10000. JEAWIS, Box 10474, Clearsater, FL 33517

FRAEE — $2.00 Packet. Aeguest approvads. Gains, T16-5
Sirtoamth, Mattioon, IL 81638

“WHOLESALE" LI.5.— Forexgn Pricelist and catalog Fres!
Everythirg Guaranteed Schneder, Box 1240, Grand Rapids,
Michegan 45501

BARGAIN 100 Workd-wite Stamps 25¢. Cuality Approvais,
A. Parked, Box 143, West Brookliedd, MA, 01585

FIFTY FREE Siamps With Approvals. JAD Stamps, Box
T47, Meibowene Beach, FL. 32951

DUPLICATING Super 8, 88mm, 16mm. Free Calalog:
Supplas - 35mm, Supar 8, 16mm, Video, Supenor, 442.508
Wells, Chicago, llinois 50810, Eslablished 1938,

COLOR Caling Cards From Your Color Prnts. Low Cost.
51995 For 100, Free Samphes Bizcard Co. Box 1918,
Stevensvila, MI 40127

DARKROOM SINK WITH A BUILT-IN PRINT WASHER.
Maka It Yoursell, it's easy! You can buy a Pholocopy of the
Arbicle as if appedred m P M. Send lor Plan X-474-D + 31.60
W Popudar Mechames, Box 1014, Radio City Sta., New York,
WY 1001

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted Free Pubiishing
Broadway Musac Produchons, Box 7438PM. Sarasota, FL
33578

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCCRDION Top Brands. Corddwax, Buy Dirsdl. Tresmen-
dous Discounts. Trades aAccepted. Free brochure. PM,
Accordion-0-Rama, 16 Wes! 19ah Streal Mew Yom, NY
10011

FREE Catalog! Kils and Completed. Harpaichords, Ham-
merad and Appalachian dulcmers. guidars, banjos, mando-
lins. Hughes Duicimers., 4415 West Collax, PM, Denver, Colo.
B4

CATALOG For Makers, Repairers o Siringed Instruments,
imponed Tonewood, Toois, Vamishes, Parts, ACcassonss,
Sinngs. Cases. Fine Evopean Instruments. Bows. Assembila
Yioursell Carved Violn Kai. Caiatog $1.00, Includes 10% Des-
count Cehcale. IMemationsl Valin Company. Lid
GD, 4026 W. Balveders Ave , Balbmore, MD 21215

35 DIFFERENT Oid U5 Revenus Stamps 51.00.
Winchasher Stamps, Box 3582, Manslieid, Ohio 44807

ABSOLUTELY FREE — 50 difeemnd Briteh Colorees
COMMEMORATIVES. Approvals. Gobestamps, Box 654,
Saco, ME (4072

FREE 1983 Dasney Set. reques! Approvals. Alpaugh, Box
225, Highbridge, h. 0889

LOOK! 100 DIFFERENT 'WORLDWIDE STAMPS 25¢
Approvals. Gelber, Box 1513M4, Hustinglon Beach, CA
2047

CANADA Ten Lme Commemorbres 10 Canadian
approvals, Harey Boardman, Lithe Valley, New York 14755

FREE Souvenir Sheet-Topical Worldesde Agprovals
Voloman, Box 71829, Los Angeles, Call, 80071

EXOTIC ANIMALS 25¢ Worldwade Approwals. Bimeli, B525
Morth Lamar, Suile 185, Austin, Texas TET52

RAEQUEST Appvovals RECEIVE 40 FREE. Majestic, Box
51, Kpanwa, Hawaa B8730

FREE! Big Bargain Calalog - Mew Edilion istng thousands
of bargains inclydmg LS. & B NLA. stivnps, packets, albwma,
accessones and supphes. Also fine stamps rom our appeval
service. Buy only whal you ke, Refun balance promgliy?
Thark you  Jamesiown Stamp Co, Dept  Ed4PM,
Jomashown, MY 14701

AFFORDABLE U.5. Year Sels: Cotlage Stamps. Box 16,
Palham, MY, 10803

FREE Piale Block When Aequeshng Our ULS. Price List
Holhrook, Box 9108, Richmond, VA 23227

PLANGS, PLAYERS. PUMP DRGANS. Rebuild and repas
Catalog af "How-To™ bogks, 52.00 (refundabia). Vestal Press,
Vestal 11, Naw York 13850

SAVE, Complite Catalog, Musscal Accestsonas, Siangs,
Microphanes, Percussan. eic. 51.00. Super Save Music, Box
B4, Mosganion, NG, 28655

POEMS Sat To Music. Mashville Music Proguctions. Box
A0001-PM, Nastwille, Tarnesses 37204

SELF IMPROVEMENT

FREE CATALDG. Seil Improverner Books. Cher 400
Tiles. FREE 10 Po. Screw Drive Set with Onders Oves $10.
Sand Large Slamped Ervelope To: F. Peterin, 201 Ashland
Flace, Brooklyn, M.Y. 11217,

SUCCESS, Happness. Romance Free. illusirated, sell-
improvement book calalog. JML Books, W20367L Parker,
Muskego, Wi &350

WORRIED? Conqguer Worry. Fres Info. Candsd Counsalors,
Baox £02-FPM, Saulhampion. PA. 18966

LEARN SPEEDREADING | EASY COURSE doubdes your
speid in & week! Total cost 510 Haris Insbhve, Box
AX3IPMN, Siation “C", Ofawa, Carada K1Y 4)5

REVITALIZE YOUR LIFE. Uireque Proven Way 1o Fnancial
Security, Preshgs, Powes, Infiusnce. “Magc of Thanking Big.”
$.00. Morhiand Books, 806 6ih Ave ME. Mnol, NO.
sarm

8 IDEAS For Emotional Health From 25 Years of Peycho-
logecal Praclice. 85 And SASE. 22308 BTH 51 Cirche,
Charkeston, iL 61920

u.S. § Commemaraive Plate Biocks §1.00' Approvals.
Gordon Davison, Mokoms, FL. 33585

50 YEARS 4 lileen différent Unied States, oved ity
yoars old--25¢ with approvais. Jaxon, Box C11-P, New
Fiochelhe, Niw Yook 10804

GREAT Gift free with Y5t purchase--fine United Slales
approvals and warl st senace. Send .15¢ for handling. The
Stamp Boutigue, P.O. Bon 458, Madson, NJ 07940

BREATHTAKING Basulilul. 50 Culferenl mir Monaco pic-
torials commemaratives only §1.50 with ment complete s
aporovals, Pagoda, Box 132P, Sidney. Ohio 45365

BRAIMISH EMPIRE 104 Diffarent Includes Mint Pictorisd Cal-
onles 10¢ with Approvals. Kameco, Box 238M, Flushing, N.Y
11367

OLD Aftic Accumuiaton! Many 19ih. Canury. U.5. §15.95
oz, Workhwde $10.850z. Angels, 212004 Hawthoma,
#SE00P. Torrance, CA S0509

50 PICTORIALS 25c when Requesting Low Priced Fomign
Approwals. Sewart Kerl, Box 2398L, Bollingham, Wa
Ba22T

EDUCATION & INSTRUCTIONS

SELF-Study Courses s ALDC Electroncs through Sems-
oonduchis and Advanced Eecironics including 18-bi Micro-
procassnr Bchnokogy, Voice Synihesa, Robolics and mode.
Wite: Heath Co., Dept. ©17-184, Benlon Harbor, M1 49022,

BE A PARALEGAL - Handia Your Own Legal Affairs.
Accredited Allomey instruction. Home Stedy. FREE CATA-
LOG. Southern Cateesr Institube, Dvawer J4PW-2158, Boca
Ratan, FL 33427, (305) 368-2522.

COINS, TOKENS, CURRENCY

UMITED MATIONS 3 Complele Mnt Sels 25z, Approvais.
Cornefia, POB 1508-M, Lake Placid, Florida, 33852

OLD U5 Stamps on Approval. Chester, Bas 153550,
Philedelphia, PA 19111

FREE - U. 5. Discount Catalogus. Shetron, Box S47E, Morth
Miamd, Fla. 33161,

25 DIFFERENT older L. 5. 10 walh appeovals, Hill Co., Box
51, Dehance, Onio 43512

OLD United States Wheat Penrwas. 4 Difterent 25¢. With
Approwals. Rogers, Bow 2807, Gparks, Mewada BB432

"JET/GAS TURBINE CAREERS! Homesbudy courses —
theory, maintenance, owerhau Established 1857
AMERICAN JET SCHOOL, Departmeni PM-3, Dasby,
Monana SHE20. (406} 348-2100

BRILLIANT Urncirculsied Unded Stabes Sdvar Dollars
{1BTE-1004). Salﬂg One for $37.00. Salﬂg Two S67.00.
G.0.0. Orders Wielcome, Satsfacton Guarantesd! Sieer Dol
larg—Excediont Imvestriant Pitontiall Fres Siler Dollar Cals.
. Addisan Thompsan, Bax 1085-PM, Black Mountain, Mo
Carghing 28711

LEARM Asieep or awake. Records, lapas, squpment! Fres
calalog! Drawer PM-300, Rusdoso, MNew Mexico BRI4S

{Contimusd on mexl pege)
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EDUCATION & INSTRUCTIONS
(Continued from pnudlm #}

DETECTIVE Profassion, Easy home shady, Iree tie-tack ar
fapad pin, certificate, fuburs, Professional svestgaton Toairg
School, Depl. TP, P.O. Bax 41758, Los Angales, CA BOO41

LEARN Sewirg Machinge reparing. A profitable Trade. Easy
o lmam. Free details. Sewing Center, 187 FR, Aochelle, GA
nore

SCHOOLS

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
ING A% YOUR CAREER? Char Gradutes an working warki:
wichis raking excalan money. Send 52 00 for catalog contain-
ing discioswes, credentials, course oulling, employment sa-
uslics, insirucior, qualiicalions, progress slandards, linancial
asssiance 1o; Divers Insituse of Techrology, nc, P.O. Boa
T2, Dampt. PM, Saaitie. WA 98107

UNIVERSITY DEGREES BY MAIL! Accredited Bachalors,

Masters, Ph.D.s... Free reveatng details. Counsekng, Box
INT-PM4, Tustin, Caklemia S2680.

EXTEMSION And Post-Gragumes Asards in Phigsophy,
Art, Soence, Botanic, Medicing, y. Radionics, and
others. 30 subjects Cumcular fres {airmel $1.00 relundable)
Riegisivar, Susaex Gollege of Technokgy, Highlid, Canehill,
Gussga. England

RADIESTHESIA, Radionics, Dowsng E.5.P. Courses and
Egquéipment lllustrated Catatog §1.00 (rafundabie) Estableshed
27 yoars. Dept PMR, Bruce Copen, Highlisld, Danehd,
Sussex, England RH1T TEX

PAND TUNING PAYS - Puro tuming - Electronc ongan
servicing. Learmed easily 81 home. Free bookiet. Nées Bryant
School, P.O. Box 20153, Sacramento, GA 25820

LOCKSMITHING, Uninersal Schoal of Masber. . Comespan-
dence: and Shop Training. Box 214852, Sacramenio, CA
S5821

FREE 120 page Carper Opporiunies Gusde - shiws how 1o
train &b home hor op paying jobs. Gramdon insiiile, 2634
Adelade Stresl West, Tovorio, Canada MSH 1¥3,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Jot Expenence, Education, Achesvement. Fasl,
Inaxpensivn. Call (514-883-1797). Or Write: Bax 13151-T4,
Columbus, OH 43213

UMIVERSITY DEGREES By Mal. Accredesd Bachelorn.
Masters. Phi¥s. Free Facts Revealed Carsers-PM4, Box
470886, Tulsa, OK 74147,

AUTDSUGGESTION.  Sleep-learnng  headguariess!
Tapes, records, booxs, Giganhc calalog fee. Research
Associalion. Box 24PM, Ciympia, Washington 38507,

FREE CATALDG—LEARN AUCTIONEERING! Mashyie
Auction School, 233 E. Gaines 51, Box 190, Department 2,

Lawrencaburg, TH 38464

DEGREE Frograms DH-Campus Oualty Caiformes Ba
Aegitensd Law School Bathelors-kMasters-Doctorals o
Business, Engineenng, Pulblic Admenistration, Psychakogy,
Educatcn, Fim & vigeo, Authonzed Callomia Depariment o
Educaton. Credit for work & ke expenence - Southlind
Univairsity, 35 M. Craig Ave. Depl. M-8, Pasadena, CA 91107
Toll-tree-B00-473-4530, CA 1o8-beg-BO0-362- 7052 213- T84
5558,

PRIVATE DETECTIVE or FINGERPRINT TECHMICIAM
Traimng &t Home. Deteciive Kits. Badge, Dipoma. GLOBAL
SCHOOLS, Box 191-PM, Hanover, MA (12336

DETECTIVE TRAIMING COURSE. American Dhelscive
Institute, Box 498-P, Fairfiek, AL 35064

WANT A CAREER i Avabon? Technology of Fight is
exciting and rewardng. Send $10.00 for prolessional gvalua-
ton of quallcations, details of trasing. FAA megquirements,
fight lundamentals, home siudy opporurdes, Aso Tech
Fesapnch (B4-A), P.O. Box F275, Wichda, Kansas 7207

DETECTIVE - Excitng profasssn. Use secred eguipment.
Dhploena. Free detaits - Rouse, Depld, PA404, Box 2460, Cosla
Masa, CA. 55626

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
cost. Inlormaiion FREE. Call icf free 1-800-228-5600 or wiite:
Amencan School, Depd, #30445 850 €. 58th 51, Chicago, IL
GOB3T,

EMPLOYMENT INFORMATION

THE Asa! Facts aboul Opportunities in Ausirala, Comput
aritéd Aeport 5200, Talman's Publshing Enterprses, P.O.
Box 5721, Midland, Texas TOT04

AUSTRALLA b opporiuntms with ower 400 US compa-
nies. All pooupabions. Repordeectony, $3.00 (Guaranbeed).
Wiile: New Carsers. Box 4421, Siockion, Caklomia 95204

FREE OVERSEAS JOBSEARCH KIT. Newsleter 2,00,
WAN, 2515 Fairder South, Seatile, WA SB144

FLORIDA Jobs information $3.00. Johnson's, F.O. Box
1263, USTIS, Fionida 22726

FLORIDA EMPLOYMENT NEWSLETTER. Complele Sun-
shing Stale Cowverage Weekly Free Delads: FEM, Box
B45PM, Jupser. FL 33468,

JOBS OVERSEAS . . . (mcluding Alnska). Free Details
Gilobal Employment, Box 81033PM, San Dwegs, Cablamia
32138

RIVERBOATS - Tugs $15,000-360.000, Expenses paid
Work month. Home month, Expenence unnecessany. Al
waber-ways including Alaska, Hawas. Fres repor. Send slamp
envelope. Manne Employmant, Box 207, Central. Indiana.
47110

BIG BUCKS OVERSEAS: plus Australial Mow! 213-826-
42385 Inlormabion. Jobworld, Box GEVE. Cypress. CA
SOE30.

HAWAN . . . JOBS in Hawai!" miormation latter! $3.00.
Hawaii-Mow, Box 1348PWE, Kihei, Hawail 86753, Full
Gupranisg!!!

MARECTORY of AIALINE PERSOMNEL OFFICES Seventy
{70} Major/Naponadlarge Regonal LS Airines - 5500
‘Winte: Dhresclory, Boa 1431, Burngwile, MR, 55337

LIST ol 10 compansss operaling &t Prudhoe Bay, Alaska
Send SASE + 5500 for shippng ¢+ handing. Fronter
Eriprprises, 3605 Archc #5604 Anchorage, Alaska 99500

NOMPROFIT Faundatan helps sweriors. Wdeal range of
pervaces. Frea recording forms. Free eveluation. AHikabed
Irveniors Foundakon, 5018, lowa, Coiorado Springs, GO
BOG0G

PATENT AMD DEVELOP Your Inveriion Regsiered
Paterd Agard and Licenssd Prolasaonsl Enginesr. Send lor
FREE PATENT INFORMATION Every lnventor Showld Have,
Richard L. Willor, Woolworth Busding, 233 Broadway, Sulta
3612-M, Mew York, NY, 100607, (212) 2675262

PROTECT Your Imvention. Fegsiend Palent Alormey.
Marry Yoars Expeciencs. all Felds. Indnddual Immmoss Prob-
lemg  Owhen Special - Consideralion. Very Reasonabis
Changes. Wnle for Free infarmation. Paul H. Galagher, 2530
Crawiord Ave., Evanston, Mings 50501

REGISTERED PATENT ATTORMEY Washinglon D.C.
Suburb. Donald A Hedlestings, 414 Hungedord Drive,
Raciovile, Maryland 20850

INVENTORSE! IDEAS HAVE VALUE! Ever think of an idaa,
forget i and sea A kaber on e matket? Many peopke dorl
forget, act quickly and are rewarded by Amencan industry.
Wit doswm yousr idkeal W ofler ree disciosure regisiretion and
miial consultaton regarding your idea's potental valwe. Call
or wrilp without delay lor your free inlormabon package.
AMERICAN INVENTORS CORPORATION, A2 Broad Streat,
Diept. PR, Westfald, MA 01088, (413)568-3753. A Fise Based
Marketng Company. Othces Coast o Coasl

PATENT IT ECONOMICALLY! Free Deisis. M. Raner,
2008 Fondulae, Richmond, WA 23289 ’

INVENTION SERVICES: Development Assistance, Proto-
typeng, Marketing by prolessional scientists. Wibe hor infonma-
trvm literature. FREE imtial svaluabon, Keale, Kolasa, Galea,
Oiekisik wnd  Agsociates, Box 256, Rosevile, Michigan
AB0HE

PROTECT YOUR INVENTION. Regstered Patert Abior.

ney. FAEE Prelmanary Fevew of your Descripon. Box
392-PM, Millwood, NY 10546

PROTECT YOUR INVENTION . . . PATENT IT1 Report
ndudes eample lorms, easy instructons and more. FREE
DETAILS, Browne, P.O. Bos 727, Brookine, Massachusetts
2148

INWENTORE—Laam haw 10 prepan: and prosecule your
oAl pasent apphcaton. For nlormation Wiite: Seli-Pal, e,
PO, Box 5182, Arlingscn, VA 22205

INVENTIONS WANTED

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER! Col-
o0, Waho, Montana, Wyoming! Exclusive compuienzed
openings - ALL occupabons - greabds! weokly selecton!
FREE INFORMATION!! Imermountain-L, 37115M Hancock,
Codaracds Speings, Golormdn B0RGT.

JOBS OVERBEAS - Big money fast 520,000 s 550,000
plus per year. Call 1-216-453-3000, Exi. 24582

GOVERNMENT JOBS - Thousands of vacances must be
filed imeneschately, 517 634 10 350,112, Call 1-716-642-6000,
Ext. 33942

WINNING Imereews Gat Jobs, Repon Shows You How!
¥5.85. Defta. Box 171312, Duckinson, TX T7538-1713

SAUDI ARABIA WANTS YOU! Excelent Pay! Tranaporta-
tion® Gusde £2.00. ARAMACO, Box B30AB. Por Akoe. B.C.
VO 380

LEARN Domestc Redigeraton Franthese. Minmal imest-
mant. Lucraiive Financiad Mewards. P.0. Box 19331, Houston,
TH TT024

WORK Owverseas 530,000 - 580,000 opporunites! For
mformation Call 317-638-1712. Ext. 24.

HELFP WANTED

LEARN Bookksepng Accownbng. Gereal opponunites for
meanwomen. Write: ACI, Dept SA£11, Box 11704, Santa
Ana, CA 92701,

LOCKEMITHING. Free book. Locksmilhing Instifule, Degt.
A10-044, Little Falls, MJ 07424

TAX Infe. Mo Mumbo Jumbo §10.00. Sellex, Box 297,
Bekaire, TX 77401

QIFTED? Booklet damsgned 10 igentity your gifed child,
Send $3.00. P.O. Box 552, Lake City. Colo. B1235

PARENTS - prepars sons, daughtery for job imlerviews.
Froe details- Magisipr, Box 13646, Takahasses Flonda
m7

ALUSTRALLA WANTS ¥OUI koba! Big Pay! Transportatan!
hewest Hanobogk — §2.00. AUSTRALIAN
INTERNATIOMAL, Boo 19707-AD, WASHINGTON, DC
20024,

OVERSEAS Employment . . . 520,000 - $60,000 % . Free
Aegon! Employment, Box 19760-AD. indianapolis, Indians
45315

WANTED -Irdnndusals inferested in working o home or in
plarl assemiling small elecironic components. Full or par
time. Industry rates $5.58.50 per hour. Mo exp. nec. Reply
immed. to: Elecire Machanical Assemblers Assoc., Dept
PRe-1, Box 186, Columbus, MS 2705, Include §3 lor cost
rel. mail applicalon processing.

INWENTORS: If you hawe an swenbon for sale or cenas,
wiite ko frew booklel explaining how wa can help you, Kessler
Salet Corp.. C-5-1W, Fremont, Ohio 43420

IDEAS, INVENTIONS, HEW PRODUCTS WANTED
FOR Presentaion Lo Induwstry and Exhabiton o Nabional Tech.
mology Exhibion. Call ree 1-800-528-6050. Amrona, 1-800-
J52-0458 XA

IM|-PM
701 SMITHFIELD
PITTSBURGH, PA 15222

EARN ROYALTES. NUPRODUX INTERMATHOMAL,
1377 K. MW 141, WASHINGTON, DC 20005

REAL ESTATE & FARMS

FREE! SPRING "BA CATALOG! 266 pages: over 5000
properies, 2000 pciures! Veloes o every bpe of real estate.
many cwner lmanced’ From 600 cHices in 43 states. Gel your
FREE copy NOW! STROUT REALTY, Plaza Towers, Depl.
5800, Springfwld, MO S5804, Call 101 frew. 1-B00-641-4268.

FREE CATALDG! Top real esiale values coast fo coast!
Pleasa specily type property and location desired. UNITED
FARM AGENCY, 612-FM Wes! 47th, Kansas City, MO
G4112

GOVERNMENT LANDS from 220 acre! Homasites, lanm-
ing, vacatoning. imvestmant! “Land Buyers Gusde” pls
natigrwide  shings-—-$2.00. Lands, Box 19107TAP,
Washingtan, DG 20036,

CALIFORNIA. Lots. Acreage. 340 Down, S40 Monthly, Box
35281, Los Angedes, SO035.

CAMNADIAN Courtry Properties. Our G8th year. Temms
avidable. Cataggue airmasied 5100 Dgnam Corporabon.
Swte 488, 85 Bloor Easl, Toromo, OQatario Maw 185,

REAL ESTATE RICHES: TEM SUCCESS STEPFSH Free
Infrmation. Nowak Moneybooks. 1101-PM Clay, San
Francisco, Calilomia 84108

TRIPLE YOUR INTELLIGENCE! Free Lesson! EDEMP,
Boy 1462, Glendora, CA. 91740
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FOR INVENTORS

INVENTORS: Freg information on aflering your svenlion
lor sale. Kessker Sales Corporaton, C-5-F1, Fremont, Ot
43430

SAVE THOUSANDS Purchasing a Homa! Ower 150 Easy
To Understand Tips. 3495 Greg Doppler, P.O. Box 38
Mason, OH 45040

{Continusd on next page)



REAL ESTATE & FARMS
{Eontinued from }

HOME BUYERS MONEY SAVING GUIDE. Delmlad check
list of 10 most impostant laciors for home shoppers, dealing
with brokers; negatiating “for sale by owner” conracts: musch
mare. $4.95 to: Home Buyers Service, 27 Gov. Winthiop Ad.,
Somerville, MA. 02145 CGuarantesd o SAYE o lse
refundisd.

NOATHERN lEncs Lots $100. Down. $50 monthly {Acre-
age). P.O. Boa 201, Gurnes, |l 60031

TYPE Fonts. Hand Printing Presses, Supples. 120 Pages.
51.00 Deductible trst order. Acme Typa, 1720 N. Marshiiedd,
Chicaga, BOEZ2

Molds Avaiable. Details. Lynnetie, 52510 Menipark. Manior,
Cirg 44060

COMPLETE Rubber Siarmp Ouifs, Supphes. Same day
shipmeril Segn Engravirg Machines, Wholesale Calaiog
51.00 Deductible. Star Stamp. 1720 N, Marshfusid, Chicago,
50622

BARCO Typa Founders. Type and Rubber Stamps cala-
logua. Mad $1,00 refundable on first order. 237 5 Evergreen,
Bansanvilg, G046

FREE CATALOG Farms, desres, hurling ground, wales-
frond land, screage. bussassas & more in MO & other states.
Call or winte tnday bor Fres Caalog #6560, Amencan Farm
Dipest, 3546 Watson, 51 Lows, MWD 63133 (8O0
2504,

FREE Printeng-Diatails $1.00 - Dillard, 5027 Seabreere, 5an
Ankonio, Texas TA20

PRINTING SUPPLIES

CAMADIAN Proparty and Lake Frontage from S47 per acre.
Exchange Privilege. Irvestmenl! Catalogue $9.00. Canadhan
Estsie Land, Depl. 32C. 2411 Yonge Streel. Suite 303,
Tororia, Canada M4P 221

QUICK Copy Prining, Low Prases. Write: Mabormde, 514
Morth Main, Bloomington, Binois 61701

MAKE 330 HOUR Sandolasting Desgns In Glass. Frea
Imeermaben. Etching, Box 445, Strathmore, CA 93267

RECONDITION bicycles. Eamn high profts—I do. Detais

$5.00. Robinson, P.O. Box 191, Shor Hills, New Jersey
o7078
MAKE Monay, instruction Books Tell How. Details: Fone,

Bax 11285, Huntsville, AL 35814
EARM MORE MONEY Becomi # Quality Control and Rali-

Pubkshed by McGrew Hil. Wiite: ETTS, P.O. Bax 1010,
Bacombeld, M. 07003

SALESMEN-DIST.

GUMMED LABELS

EXPORT-IMPORT

+2500 "Fasl-Sellers.” Free Brochures' Alprodoo, Box
91308 B4, Cleveland, Ohig 44101

1,000 Address Labels 5300 Free Liealure. Acme, Box
440604, Putsburgh, Pannsylvania 15305

GIFT SHOPPING

PLASTIC BAGS

ALL Saes. Buy Small Quaniiies. Free Catalog. SAKe,
6151-C Colbath, Van MNuys, Calil. 31401

HUNDREDS Oi Sizes. Lowest Prices, Free Calalog, Action
Plastics, 14800 83d Lane MLE., Minfeagols, Minn. 55434

FREE Catalog Disbnciwe gifts by mad Wie: Batlia’ s Gilts,
Box 2088, Vineyard Haven, MA. (2568

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Show our New Line of Calendars, Pens and Poputar Advariis-
mg Gals to local ems. Prompd, inendly service from small
town AAA-1 Company in our 75th year, Mo mmeestment or ool
lpctions. Weshly Commissions. Sat your own howrs. Full Tema
Potenitzal. Mo expanence necessary. Wrle o Kevin Peska,
HEWTON MFG. CO. Dept. BPM4, Newion, lows SO208

AGENTS WANTED

NIMA MICHOLS - Destinctive Gifts by Mad Catalog - $1.00
Aefundatie On Purchase. 14937-2 Saticoy, Van Nuys, CA
B1405.

FLEA Maricat Source - Directory al over 500 supphers al
merchandise, wholesale and below. Send 53.00 10: National
Flea Maet Dealers Association, Box 303, Cochran. GA
304

WHOLESALE-Buy Direct Comphete delaits and Lists 53.00
to: Unrub's, P.O. Bax 772, Lake Prowidence, LA 71254

CHEAPER BUY THE DOZEN Wholesale Prices on Mens,
Boys, Underwear, Sox. Womens Panty Hose. Ete. Sand For
Imformation. Prismates, 800 Sodh Averue, New York, New
Yok 10001

BELTS and Buckies. Complate ine lasi selars, mcluding
truchers. moborcyclrs, wildiile, wesiems abe, Bag Pralits. Com-
piote dealer sel up. Catalog $1.00. Anchor Speciaties, Box
J958-BPM, Morth Providencs, RS 02611

400,000 BARGAINS Bolow Wholwsale: Many Free! Ligui-
dations . . . Closeouts . . Job Lots . . . Single Samples. Free
Dotails. Bagainhuniess Opporturdies, Bax T30-A, Hollard,
Michigan 48423,

CLOSEOUT Jewelry 55¢ dozen. (Catalog 252), Roussels.
107-1631 Dow, Aringion, MA 02174

CLOSEQUTS! Desooums! Bedow Wholesabe! Freeiuss!
Information starnp: DON, Bax 20152K, Ferndale, Michgan
ABZI0.

EARN MOMEY selling nings. jewalry, buckies, walches—
buy dimect. 13¢% below retad. Catalog §1.00 (redundable).
Anka-PM. 30 Greenwich Ave., Wamnch. Rl 02865

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jeweiny, Gold Teeth, Rings, Dia-
mondds. Walches, Séver, Plalinum. Mad Aricles Today. Free
@it with Inlormabon. Cricago Gold & Precious Melals, 6 E.

CLOCHK and Wasch Repainng books, tools, materials, Free
book calalog. Modh American, Box TT-A0, Fox Arer Grose,
e BO021.

TAKE NO CHANCES, Deal with oides], mosi rekable lem in
old goid business, Eslablished 1934, We buy Gold, Siver,
Platinum, Diamonds. Highes! Cash. Fres information. FAose
Industries, 29-A Eas) madison, Chicago, 60602

WITH Mason Shoes, pay day is when you wan it! Take
orders from inends and neighbors, Walch your busnass build,
wathou! rigk or invesiman. Call Toll Free 1-B00-826-7030, Exi.
222 i W 1-B00-47T2-7003, Ext. 222 & wribé: Mason Shoes,
K-785, Chippews Falla, Wi 54774

MAKE Big Momry Fast Sell “How To Make Money Books™
by rmail.  Unusual ity. Dmiails $1.00. Sunbreie
Enlerprisars, P.O. Bar 101 Z-4, Avon, MA 02322

FROM HOME-NO EXPERIENCE NECESSARY. AGENTS
RECEIVE TWO NEW CARS, 57,000 Wardrobes, Big Vaca:
tors, Complets Detals, Send 32,00 Shipping and Hardling
to: Fair Publishers. Dept. 213, Bax 1407, Newark, NJ 07101

MAKE MOHEY IN SPARE TIME. As & subscnphon sakes
wmthmewumum
commissaons while lparmng the art of seliing,
lmﬂwﬂhmwmm Send this md
with your name and address io: POPULAR MECHANICS,
Dapt. AB-L. 250 W. 55th 5t., New York, NY 10018

CUBIC TIRCOMIAS. Al Sired, Culd. Inlonmaksn, [
$2.00. 3 S4one Sample $10. Marshal, Box 2685, Mm.mlllu-
A 85901,

GOLD

GOLD PANNING, How And Where Book 5400, Fres Cal-
alog. Prospecior Supply Company., P.O. Box 25458P.
Colorado Springs, CO 80236

BUSINESS OPPORTUNITIES

IMPORT-Expon opportunity, profitabie wordd-wide, mai
arghar business frem home, without sapilal, We shig plan o ne
figk waton. Expx unnecessary. Fres Repor
Mallinger, Depl. M2706, Woodland Hils, Calornia D1367

MAKE 3250 A DAY AT HOME Bronrng Baby Shoss.
NBSPM, 388 Airport, Sebang, Fla. 336870

MAIL Order Prodns’ For Distlosun. CRIAA, Box 45, Stuan,
FL 33454

OFERATE YOUR OWN BUSINESS AT HOME. Guaran-
tsod, Fres nkfo, Golden Arch Publshing, #3M, 2155 2182
Averwe, San Francisco, CA 94118

WORLOWIOE BARGAINS . ., bmporls — Dropship —
Clossouts — Surples — Freebies — (Stampad Erwvelops]
Marmeas, Box 171TPM, Heghland, IND. 45322

TREASURE- Locate quarier mile away wih ullra sensiive
locator « brochure frea, Flesearch Products. Box 270270 -
AMC:, Tampa. Fiorida 33888

MAKE Monay! Save Money' 2.800 fems Below Whnolesale
Frea Sample Offer. Londbioom, JE36PM Peterson, Chicago,
BOES5SS

WATER PURIFICATION systems taciory direct? Unger -
Sink or Wall WATERPURE, Box 952830, AHanta GA
30047

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE Maing List Analysis. Details. GOC-2F, Box 1107,
Stuart, FL 33454, (305)334-5305.

OPPORTUNITY Sapkers Names-Free SampieBrochure,
Wenture-PM, Box 338 Revora, AZ 86442

INCORPORATE without legal iees! Fraa boosiat tells how,
ncluges igrms. Calk now B00-348-CORP.

RUBBER STAMPS

MULTHLevel Mailorder, Two Opportundies, Details.
O'Med-M, 10 Oak Lane, Suisun, CTA S4585

PIAND Tuning leamed quickly at home! Fres information.
Empire School, Box 1014, Jupiter, FL 33458

FREE iniormation. Profitable Home Bussnass. Stermen, Box
875, Lima, Do 45802

FIND coins, jeweiry, nuggets, reasure. New rgvol ¥
patented detector, Astounding range. UnaMectsd by black
sAnd, minefaized grownd. FRepcts metafs rash. Free cata-
og. Gargines. 4729M N, Tih Avenua, Phognia, AT 85013

SAVE up io 407% on new medal detectors. All major brands
ncluding While's and Garmetl, FREE discound price list
Horthwoods General Store, P.O. Box S8T4PM4, Madzon, Wi
53715, (BO&) 2T&-4660.

TREASURE Huntars. Compiate line. Elactroms Detecion.
Fendulsmes. Boows. Hobby of piolt. Free calakogue.
Detectiors, Apartado 7-805, DETO) Mexico.

FOR Pisasure or Prof Treasure Hunting can b a Rewand:
ing Pastime. For Iree indormaticn write: Gold Mourtain Metal
DetgAnrs, 1505 5. Jupies, Gafand, Tacas 75042,

PROFITABLE OCCUPATIONS

FREE Catlogs. Fepair axr conddoning Rafrigeration.
Tools, supples, hull nstructions. Doolin, 2016 Canton, Dallas,
Texme 7SI01.

RUBBER Stamps. calalog lor 3 stamps. Yourgers Stamps,
Princeton, 1A 52768

PRINTING PRESSES, RUBBER STAMP
OUTFITS

FT. SMITH Aucton School, FI, Smith, Ak, 729003 Resdand
& Home study. Veleran Approved

REPAJA lawnmowers thousands of parts and iopls whisle-
sale fist 40¢. Ellwanges's, P, P.O. Box V, Porl Jenas, NY
2™

TYPE ipr prnting. Catalog $1.00/deductible 1st owder.
Cuaker City Typa, ALD. 3, Box 134, Honeybrook, PA 19344

TECHMICAL WRITERS rmaks big money! Free details.
TekPubs, Box 2458-F, Orowille, CA 95965

“CAMADIAN SUCCESS STORY" Hghly Prohitable Auto
Lubtricaton Business. Be independent, Low lrmestment. Irfor-
meakeon KA - 35.00. 4318-54 Ave., Red Deear, Alberta, Canads
Tak 48

FAEE CATALOG &80 BUSIMESS MANUALS,
Dept-PR4BIA, Box 208, Fint, M| 48503

RINGS, WATCHES, JEWELRY - 600% Frolit. Free Sales
KitCatalog. Spoteghl, 2142, 106 Fith Averus, New Yok,
WY, 10010

550 HOUR - mome! Easy Bathub/Sink refinishing. Fres
detmits. Shaphard's 441BPC-West 30th.. Los Anpeles, CA.
SO016

SOLAR Heating learnad guickly al home! Free information,
Empire School, Box 10145, Jupser, FL 33458

5100.00 DAILY Whaolasaling Marchandise, Write: Natonal
Markating Bax 1118, Unicol, TH. 37682

3 KEYS To $5.000Monih in MLM, Detafts, Embron, Box

MAILORDER Oppoetunity! Sian profdable home business
withoul axpanence or capial. Writa for fres book, plus detaila.
Mo cbligation. Mad Order Associaies, inc.. Dopt. 827,
Monteale, MJ 07645

{Continued on neod pege)
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BUSINESS OPPORTUNITIES
[Continued from preceding page)
COSETS 3¢ SELLS For $2.00. Limiled Deserships. FREE

Information. Luber, Box M2706, Miame Beach. Flonda
e

HEW-MAIL-ORDER-MAGIC. Free How 0 wn miorma-
tion”. Send to: Mad-win, Box 322231, Minneapois, MM
55432

HOME Busnass Opporiunities. Free Delails. Satslachon
Guaraniead. Morr Business Accruement, PO, Box 855,
Pistsboao, NC. 27312

FREE! . . . . “Amazing Wholesaker Prolits™ .
Pollard, 27 Snowhill, Agincourt, Ontana, M5 3T4

Charla

STO0 Per month eamings possible prepanng income fax
retums al home or tax office. We show you how. Ouickly
iwarmed. Detads froe. Mo salesman. Federsied Tax, 2065
Montrose, Chicago, G0B18.

PROJECTION TV Make $55's assambling Projecions

. .Emsy . . . Riesuits comparable bo 52,500 prosecions . Youwr
folal cost kees than $20.00 PLANS. &° LENS A Daalars
llustraded wiformaton FREE
Macrocoma-BHX, Washingion Crossng,  Pennsylvana
18577, Crpdiicard orders 24HAS. (215) 736-2860.

PREPARE Tax Asturns. Eam high fees. dgrafied work,
Train st home. Accredied Program. Nabonal Tax Traming
School, Mongey 2DA, New York 10952

ETARTING YOUR OWN SUCCESSFUL BUSINESS,
FREE Subscription to Opporsnity Magazioe telis how . Wrile:
Opportunity, Dept. BTE, & M. Mschagan, Chicago. IL. 60602,

MONEYMAKING OPPOATUNITIES. Easy Mail Droer
Plans, Delails Free: Pionesr, Box 937, Chicopsa, MA.
o014

GOING INTD BUSINESST AVOID COSTLY MISTAKES!
“The Belore You Go Inte Busimess Boos ™ A fnancsal plan thal
works, For detsls wrile: Small Business nnovahons, Ino.,
F.O. Box 1222F. Morton Growve, Illinois 60053

MILLIOMDOLLAR-cpportunity!! Bafery manudaciunng se-
crets revealed. Details §1.00. Everiast, Box 365, Bogota, M
07603

MAKE 51500 Hourly building cushom uggage'cases al
o, Huge natiomeade demand. Fill mal oiders. We supply
materials, mstroctions, evenydheng! Free detads. Custom
Case, 9320 De Scio Ave., Depl. Chl-40, Chatswortn, Ca
13

YOULL make “Big Prolits Fast!”™ Mew Discovery in Baneny
Recondiioning. Eighleen Months Guarantes. Twenty Fue
aars Exparience! Comphela Set Uip. This Systam Salls Rsedl?
Eloctons, 7415 Gabie Drive, Liftle Rock, AR 72205

“PROFESSIONAL" GIANT SCREEN PROJECTION TV

‘Dion't b looled by cheap smdations!” . . . “Buld and sal

the best with lenses and screans ublized by Sony, Zenith, Pio-

oo and Magnavox!” | . . Simple construction! . Unlimiled

profits! . . . ustréled dealars mibimabon and compseta parts

calalog 5200 . . . Moneay Back Guararea! . . . POLEVISION,
1878 Cypress SL. Thioop, Pannaylvana 18512

WOODWORKING PROFITS 520 00 houry hottubs fumi-
lure toys catalogue $1.00 refundable. Tradewinds, Box
MATC, South Padre island, Texas TAS8T

ALUMINUM SCRAP - Recycle Yoursadl - MAKE $25.00/
POUND! Frea Indrmation: Indusinal - PM4, Box 127,
AMlaxandnia Bay, New York 13607

“TAKE Camicg COroers. We dop-ship 2500 best-seling
specally products. Lowes! below wholesale proes. Immed-
Ble delvery. Spectacular home business opporunity. Frea
Book. SMC, 8401 De Sobo Ave.. Dept. 20-40. Chatsworth, CA
M3

CLIP newspaper lems — 52 - 525 EACH! FREE Repon®
Clippings-KB-3, Bilings, NY 12510

ASSEMBLE PRODUCTS AT HOME. Many opportunites
paying High Wesakly Profis oresenty availasie without mvest-
mand. Wrile: Businesses, 828 Brghton 11th, Brookipn, New
York 11235,

VINYL'S Where the monay i5' Prolessionally neparr, refin:
ish, recolos furnduee, luggage, cartops, Cuick, easy, Two smal
520 obs o day sarm you §1,000 a month. Homes, cars, offices,
restavrants, ynlimited cusiomers. Starl sarming after a lew
days practop. Sensational detaits free. VIP, 2007 Momose,
Chacago, BOG1E

PLANG Tuning quickly learmed with fome Sudy cowses.
Diploma granted. Amencan Tunimg School, 17050 Teler
Drwe, Morgan Ha, Calif. 95037,

PICTURE Framing—Profilabia full or spare-time busness.
Easy 1o lsam with handbook-courss “Guide Te Pt Fram-
ingy Profits.” $3.00 Guarantesd. Free Irameng-suppbas catalog
includad. Japs, 158-PM Soventh Nodh, Hoplons, Minnesota
BEA4
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LEARMN Sowing Machine Repainng. Men ‘Women Lucra:
tva Prohts. Gresshe Comespondence Schood, Box 5104,
Spancer, lowa 51301,

RECONDITION JUNK BATTERIES. 340,000 year, spade
tima! Easy. Frea Informaton, Owen, 771PM, Bafle Ground,
Washington GBE0.

SELL Books By Mail, Deaership-2%¢. Midwes:, Box
A4R2-PM. Shawana, Wiz 54188

GET RICH using OTHER PEDPLE'S MONEYH Unque —
amazing business!” Detats FRAEEY Finance Consultants,
5B-4, Billings. NY 12510

COMCRETE Block Machenes: Catalog 51.00. Route One,
Box 3740, Amped Caty, South Dakota 57702-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4187,
BROWNSVILLE, TEXAS 7520,

GET RICH!! Secre? Law smashes debis-—brings cash and
crodit!! Detmls FREE! Waakhka-WB-4, Billings. MY 12510

MAKE MONEY BY THE MINUTE arcund (b clock for
doing 8 hours a week papenwork from home. Grows b0 e-
lime incoma. Totaly new uitramodarn project wnlike anmything
babore. S grownd fioor, Ko sxpenance of educalion reguine-
ments. 10,500 people already dong. Devesion of major LS
coponatsn. For details deul {218) 452.2171, 24 brs., 7 days.
Ask lor axt HIZG.

S4B0 Weekly. Home mailing program. Goodworld, Bax
26233-R. Tamarac, Flonda 33320

ARAB BUSINESSMEN Have Monay to Buy & bwast Top
Finders Foas Paid, it MiddieEast Assoc., 484PM1, 8281
Flaxman, Huntington Beach, CA 26456

BEAUTIFUL BATHTUB REGLATING applicators and dis-
Iribmibiors wanbed Coast G coast. Excefan oppdartunity. Call ioll-
free 1-B00-Z35-6557. Ureque Coatings Cofp.. 28620 Grand
Anar. Redfond. b 48240

EARM hundreds weakly seleng inlormaton by mail' Fres
catails! Success-PC. Box 1762, Bristol, OT 08010

| MADE $40,000 Year by bailoroer! Helped others make
money! Details 25¢. Torey, Box J1BYY, Yosilard, Michigan
AB1BT

MAKE Rubber Stamps. Highly Prodiable Business. Free
Dirtails. Stampar. POB 22808(GC), Tampa. FL 33622

PROFITABLE GOLD FOIL PRINTER, Personalize busi-
ness cards, pencils, matches Free Detals. Gold, POR
24B86(GC). Tampa, FL 33623

START Wour Cwn Business. No Frils Details. Fres informa-
uon, A Garfid, 1098 Mie, 130-P3, Robbansville, M) D8G5

BUMPER STICKER PRINTING DEVICE. Cheap, Simpia,
Fortable. Free Details. Bumper, POB 22T91(GC). Tampa, FL
Jgx2

$500.00 ¢ ‘Weekly Recondtioning Batenes. Secieta Oih-
e Don't Know, Besi Batery, Rovle 2 187A, Van Vieck,
Texas 77482

GET RICH! 101 Wealth producing businesses! G&G
Company, 1825 Aensselaer, Goflith, I 46319,

EXTRADRDINARY PROFITS! Publsheng, satng informa-
bor. Mineto, Box S4TF, Miami. FL 33101

TREMENDOUS MONTHLY INCOME with Co-op Duying
group. Extriing detownts. Brind nsme merchandss. No sel-
ing. Membaratg Merabure 33.00. Black, Bax 4222, Rockiond,
ILE1110

MAKE MONEY WOODWORKING - Easy profis making
unusum gifts, toys, novetes Free delads. Wilhams, 326
Titus. Ghen Cove, NY 11542

FIND, CASH, CHECKS, MONEY-ORDERS'S n YOUR
maibox daly!! Exciling news 25¢. MICE, 11 1424 imshuil,
Bagxi, MS. 38530

WEALTH, Grab Your Share. FREE brochure shows how,
Wrie, Hennan's, 11084 N. Essax. Warren, Mach. 45089

LEARN HOW TO Sava And Make Money FREE List. New
Worid Enterprises, P.O. Box 44444, Columbus, OH, 43204

STEP UP TO FLOOR COVERIMNG! Inerested in a proven
regh paying career? Up to 51,200.00 WEEKLY-lull or par.
hrmia. Fres Details. Western Floors, PO Box 857-F, Belgrade,
MT E5T4

WANT To Become Independent, Secure, Hawe Unlimited
Income. HEA Imparts. 2317 Millbourne Rd. W, Edmonion,
Biperia, Canada TEK 1E2

UNLIMITED INCOME Be Your Own Boss tor Uinder 510

—LEIHH Tha sacrats of repaining junk battaries ' Fabulous

| wit. Send $4.00 For Facts. Claan-Sweep, PO, Box
B28, Pitsheld. Maszs 01202

Prafits,” FIRST ESTABLISHED COURSE. Apax Eng g
554 Bodsa, Ataschders, Cakl 93422

VENDING MACHINES. Mo selhing Aoules efm amazing
profts. “Big Calalogue FREE.” Parkway Corporation, 1930
e Gereanspring Drve. Tenorsum, Mardand 21093

$3200 From Square Fool Plywood (Huge Darnarh:l:l
Aevealing Prood 25z, {Aelundabie), Woodwin, Brdgeeater
Mass. 02324

RECONDITMON Used car bafipnes! $100.00+ daily*
Secreis ofhers don't el Slamp plaste Batisry Cubet Box
3300, Hickory, N.C. 28603

ACQUIRE Personal wealth, hee delsss, Bugess
Enterprses. 3906 Limenck, Dept. PMY, Lansing, Michgan
45310

MAKE MOMEY MOW tram Mecrocompuater Boom! Bax 218,
Warshanglon. IL 61571

RUBBER Molds for cemmnt of plaghar 1o make ammals or
hquning, sand 5500 lor calalog. Flonda Mold, Box 3488,
Jacksorville, Fla. 32206

BIG Monay Witing Shod Repons. Fouw-PM4BS, 4725
Ampia, Fair Qaks, CA B5826

EARN 550.,000.00 this year. no wivestment Speclaculs:
home business cpportunity. AUSH SASE. Trcorp; Box 57,
Boston, MA 02123

WEALTH theough rmail orderl Free details! MM, 109
Aobinwood. Simpecnwile, SC 29681

MNEED MOREY T Proven way lor prolitabie, sasy homes busi-
ness, Free information. Metwork, PO, Box 10587, Pittstungh,
PA 15335

NEW Mailordes Qpporiumty’ Stan Proltaible Home Bus-
ness o Booming Viaamen Sales. Extra Income. Tax Banefits.
Mo Irventones To Buy. Wibe for Details, Pius Frosm Catalogr
Fannco. Dept. B8, Box 2276, Inglenwood. CA B0305.

$15.00 HOURLY with a band saw. Mo gimmics. Complels
Dwrtails $3.00. Bard saw, Dept. 298-01. PO Box 4900, Tyler,
Taxas 5712

WOODWORKERS - IDEAL HOME BUSINESS. Mo seiling.
Freg delails. Pine Shop, TBAP, Wesl Pelerboro, NiH 03468

FINANCIAL | m your Own Busingss' No
Mugor Irvesiment! [SASE) To: Rassmnch, P.0. Box 148, Nebo,
N.C. 28781

MULTILEVEL MAILORDER! YOU TDO, Can “MAKE BIG
MONEY" a1 Home Free Cassefe Peveals How!'! Saca
53404 TD Averue Morth, Pinellas Park, FL X585

MAKE BIG MONEY REPAIRING WINDSHIELDS and
Plate Glass’ Earn up to 350,000 yearly. Send for Valuable
Fres Raport. Glas-Weld Systems, P.O. Box 57550, Bend, OR
STTOR. S00-308-1156

ALTERMAFOR Starier Aebuildng Made Easy Starl With-
ol Capited, ATM. Bon 23, Buflalo, MY, 14207

#05% Profit| Bathday Aeminder Calendar sells on sight
yair round. Calandars, Boax BI2P, Bnghem Ciy, Liah
B4302

31,000 Weekly Home Business Deactory, Box 20018-PM,
Mew York, Mew Yok 10183

ME'W- 3500.00 From one shest ol Plywood. Guaranised
OaRstump Woodcrafl, 3630-PM4, Pacific Way, Longwiow,
Wiaah. BEE32

SEIZED IN GOVERNMENT NARCOTICS RAIDS! Auio-
mobiles .. . Vans .. Boals .. . Fumiure . . . Thousands ather
igms. Buy Dit Cheap - Aesed for Bag Profst Free intorma-
Bon: Marcel, Box 75570, Monroe, LA 71211

EARN Big Money' Easy business. Sian par-tma. National
frm frama, assists. Opportundy, Box B4B68P, Laguns Miguel,
CA 92677

SCREEN PRINT T-SHIATS. Inexpansve Kis. Free Detals.
"T-Printer, PO 23981 1GC), Tampa. FL 33823

40,000 OM V4 ACRE| Maw Hydroponics —inespensre,
pleasani, prachcal’ Litthe manual labor. Free Wnlormation.
Robin's, Box 1857, Brenham, TX. 77833

STOP: Amazing Business, Aulomolive Field Contracting
#rga Dealers. Secret Techreque, Firsl Oftenng. Pays Hand-
somely, Mo Gimmicks FREE Info: ASMIS, 1258 Route 315,
‘Wilkms-Barre. PA. 18702

TURN Junk Cans inlo big doflars. For complete informaton
sand 5300 o BAB Enterpnses, F.O. Box 558, Flal Rock,
Michigan 48134

HAVE YDOUR OWHN BUSINESE FROM HOME. Can be
done strclly though mad. Fantastic mcome potentiall Food
digtributon. Call (303) 465-4407, Food, 2512 Wes! 133,
Circle, Broomiield, CO. AD020

HOTTEST MONEY MAKING HOME BUSINESSES!!! Free
Diwtauls, . D¥dohn, 815 New Lenox Road, Joliet, Mnos
G433

NEW BICYCLE ENGINE, 3180 Dealers ‘Wanled
Glcbalman Products, Box 400PM. Eloro. CA. 92630 (T14)
S33-4400,

| MADE $100,000 IN 3 MONTHS! Enfreprenawr reveals
e you cén boa' Mo iwesimen! requeed. Fres Prooft
Siender, Bulldeng 244-PM. Highlands, MJ 07732

{Continued on next paga)
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AMATZING PROFITS with Multlevel MAILORDER busi-
ness. Lot's work iogether! Long SASE. Sprng Enterpres,
Box 1072-FM4, New Bronswick, N.J. 08803

$15.00 (HOURLY) wmncmrnnn NOVELTIES! Bio-
chune-25¢.  Woodmart, 4604, Sprngliedd, Omegon
oTaTy

$20,000.00 Pat Time, Home. Ground Floor Wholesale

Rstail Goms. 514,95 Sampie, Dotails. Start Immediaiely,
Internafional Faceting School, 5800 West Sh Ave., Defmer,
CiO BO212

GET RICHI! Thres proven Opportunities. . ! Unheard-Cd
Gusarantea!! Fasi. . .; Frea Details! Shermarc Publications,
Catooss, Chdahoma, 'H-l'."l!i

MEW Mercedes Benz, $120.81 morthly, or BAW, $81.51.
. .. Guarantesd. . . . Wribe: FoxCo, Box 2855-44. Spnnglieid,
VA 22152

RECYCLE METALS. N0, NOT BEER CANS! Easy 3454
waekly! Fres mbormation, Recycer, Bax 1857, Brenham, TX.
TTHAA

ROPE MAKING . . . Laam tha Skill o Twirning Rops and
make Momney doing 2; How 10 get started, budd tha g & Mar-
et your Products. interested? Mail $3.7% lor Complele Pic-
ture Marual: Turtie Yurts, Route P, Moym Spongs, Idaho
B3B45,

GINSENG EQUALS 200,000 UTILIZING "« Ace - Free
Indpsrnaton - Sherman, Box 132, Susquahanna, PA. 18847

GET - RICH - SLOW Programs. Lioyd, 37244 Lakeshore
Bivd.. Eastlake, Ohic 24084

FREE, Dwectory of Wholesale Book Sources. 51.00 Post-
age, Handling. Mational Publicabons, 501 W, Moana 39,
Raono, NV, BS509

FODD Nutrtious. Dehtous. Low Calona! Muth-Lavel Mar-
keting Program Sacond To Mone. Write: Pattarson, 222 W,
Sattwood, Jacksonvie, M.C. 28540

HOW To Sed Books By Mail. Reduced. Supply Limiled. La-
erature Free. B. Hayden, Box 4007, Owensboro, KY, 42302

SECOND income recovanng books and Bibkes, 3150 o
$500 monthly, Pealer, Box 83248, Bonham, Texas 75418

PICKUP Truckers! $1000.00 Weekly. $1.00PH. Ketteo,
T3P Walnut, Columbus, Gecrgla 31804

MWEW Car! House! Waalth! “How To Find Youwr Forune’
Wiie: Independent Distrbuting, 1427 El Cameno, Coneord,
Ca g4531

HOW You Can Start Mosi Profilable Home Buseness in
America Today! Free Detads Weght, P.O. Box 8078,
Wilmington, Del. 19608

INDEPENDEMNCE! Rilax And Get Rich With Easy Home
Bizsinass! Froe Details. Grieco, 146-B Avenida Viciona, San
Clemunte, CA §2672

WHOLESALING, THE BOOK cowers husfman nalune, procs-
dhure aind mosd important how 1o get marchandss sl wholesaks
prces. sand $7.25 to: Francis F16, Box 523082, Mam, FL.
33152

HIGHLY Profitable Home-Based Business. Detals SASE.
Exptutive Living, Box 30205, Indiarapois, [N 48230

MEED cradd cards? Bankrupt? Siow Credit? Mo credd? Let
us help. Cal Mow! 1-317-838-1712. Ex. Che

MAIL ORDER - EXCITING, FUN AND PROFITABLE Ge
started Mighl FEDERAL LAWS and THE DO'S AND
DONTS OF MAIL ORDER Send $2.95 plus §1.00 P&H 100
Advance, Box 2072, Clarkswila, indiana 47130

BEST Bnish Antique Furniture Containers Fleady 3000
Sell for 30,000, Pancs, 2 Keble Road, Liverpool L20 TDE
England.

HOW TO START your own rooling busnass. Send 55 00
for booklel. Tumer Enterprises, P.O. Box 158, Neosho,
Missouri B4E50

NEW Lumury Car without cast! Write: AMCD 9, 1601 Masn,
Plainfield, N 46168

BECOME A Sucoesstul Consuliant. Earm S200-3600 day.
Ve howr cassetto program incliding manual. Free Lileratune.
CMG, nc., 1710 Zanker, #2302, San Jose, CA 95112

$40.00/LB FOR ALUMINUM CANS. Take 4 Dunces of Alu-
rirm, 4 Ounces of Cardboard And Fasten Together. 'We Pay
$10.00 Each For Resulting Product. NO LIMITE Send 338 For
Equipment, (or §5 For Brochure). CANNIE, Box 298, Roswel
{7h, NN 8202

FANTASTIC home busingss. 200P%-300% prold. Ower 2500
products: gifts, housewaras, Toys. novaltes. Write oday: K.
Jolas, 2426 McMichael. Alansan, MI. 45706

BOAROW by Mad! $500-525,000 Fas!! Easy! Contdential!
Far detmils write: Accurate, 2120 Crestmoor. Mashville, T
aTas

HIGH PROFITS WITH CUSTOM T-SHIATS AND CAPS.
Inpupensive, professionad heat transhe machings. Al sup-
plies. PRESS MAGIC, P.O. Box 22808 (GC), Tampa, FL
I3E23

FREE Dwials Lary Boys Gediing Fich by Mail Ladohn
Pubishing, PO Box 5204, Grayslake, IL 60030

MAKE MOMEY BE SUCCESSFUL, WEALTHY, IMDE-
PENDENT. 'l Show How, Free Details. Napoliang, 1107
14th, Medose Park, IL 60180

MAKE MIONEY Framing Pactures Usang Mew, Deflerent
Framing Tool. Clamps All Sides In Two Minutes. Guaranssd!
Frae inlormation, E-Z Clamp, 19800F Woodpecker Finad,
Patersburg. VA, 23803,

MILLIONAIRES Aran't Smaner, Lesm Their MAGIC FOR-
MULA! They compound assets 60% Yearly . - . Legally Avowd
Paying Federal, state income taxes. ACHIEVE FINANCIAL
FREEDOM! 3885, Thompson, Box 681114, Indianapolis.
Irncfane 26268

ASSEMBLE PVC Pipe Furniture. $570.00 + Weakly-Spars-
tma, Sand Self-Adoressed, Siamped Envelopa. Blossom,
Box 835038, Richardson, Texas 75083,

HOLD Lucrative Garape Sales §3.85. D&S Enterprses, 38
Moore Ave.. East Hartfoed, CT 061068

GROW WiITH US M. L. M. Co. Wah 300% Growth Paer
Mondh. Details write: Yiou Can Maks 1, 30 Howdand RD., Wast
Hartford. Conn. 06107

BIG PROFITS (102-431%) WHOLESALING! Be your pwn
boss Details. AMC, 484PKWN, 115356 Rawa, Cypress. CA
BOE3]

MONEY MAKING HOME MAIL ORDER BUSINESS, Free
Information. Jonan Ertemirises, BRO0 Springliold, Dopt. PRA4,
Arangion. Texas 76016

CASH in on “Cudting Fever ! Quiliing Frames Realy Sed.
Easily Built. Plans $5.00. MAC, 904 South 3nd. 51 Chases,
MO, 63301

GET PAID lor your IDEAS! MNew repor ks how. 53.00.
Cattage Enterprises, 1661-PM White Pond Rd., Athol, Mass,
01331

FREE REPORT! “How To Stan A Proffable Home-Based
Business.” Timberhdl Company, Dept. 144, Box 51, East
Aurgda, M.Y. 14052

BURGLAR alarm bDusingss. easdy learmed, lpw starbing
cosl, high prolits. Free detals. Woods Alarmn Equipmaent,
Dept. PM, BIET Dyerville Loop, Myers Fiat, CA. 5554

#10 SASE bings linantal independencs aiormation.
Krohe, 610 silverthom, Gudl Breeze, Flonda 32561

NEW home income plan! $100.00-4-Day possdie! 54,00,
Sunlard Sakes, 513 5. Lemon 51., Anahern, CA B2805.

$1.00 Sends Your Mame To Every Business Opporunilies
B Im This o Krause, Box 6232, Flin, Mich. 48508

START Yow Own Home Business. Fres Dedails.
vanDwesen, 2046 Waycross, Fremont, CA 84539

MONEYMAKER! Loarm facis! Free detats!
Publications PA4, Box 388, Rogue Rrvar, OR 97537

BLACKJACK Stralegy Mada Easy, NEW CONCEPT, Bus-
wabed. §2.00. Sam's Speciale’s, 2424 E. Burnsise, Portiand,
QR, g7

EASY Mailorder Income. Gordon, 1135 A Kearny St, San
Francisco, CA 94133

MAKE Momey with your Camera! Repart by nobed sutharity
givas Irade secrets, kinds of photos/slises purchassd, prces
paid., including Deractory. Ovdaer loday. Send £3.00 plus $1.00
postage handling to: Traasue Lok, Depl. B4PA8, 1147 E
Broadway, Giendale, CA 91206

FINAMNCIAL INDEPENDENCE. Chosce af succesabul hisms
busingssas. Free Details. R. Berthane, P.O. Box 28423,
Mnnpapolis, M $5426

Powar

START Simpse Homa Mail Order Business. High Prolits!
Expernce or Cagital Lnnecassary. We show you howl Froe
Dhetads. Write: Créaston, Depl. 24, 2466 Grand Ave., Vientura,
CA 93003

52,000 MONTHLY selling mformation by mall. Free nfar-
mation, Box 10178, Alexandna, VA 22310

GET RICH! Eam a1 home. Free irormabon. Ti
Enterprsss, 3364P Vikage Woods. Atwater, CA 85301

OUT OF WORK? NEED MOMNEY? $1.00 bookiet shows
¥ou howe [0 star your own business through classified adver-
lising. Popular Mechames, Depl. KC. 224 W. §Tth 51, New
York, MY 10019,

MONEYMAKING OPPORTUNITIES

MEW Lusury Car Withoul Cost! Wris: AMCO 9E, 1601
Main, Plainheid, IN 45168

SECRETS of the Richest People. Free Details. Wayne
Westlake, Kiana, Alsska BO740

GET RICH N MAIL ORDER! Milsoname Gueies You To
Succass! Proven Method! Gian! Bestaslier! Free Datails:
MVS-P4, Box 1816, Whitar, CA 80609

MAKE SHOT FOR RELOADING SHOTGUM SHELLS.
Chack on Price of Waste Load and Compara to Pnice of Shot.
60 Pound per hour Shol Machme $229.95. Shipped Free.
COD. V. Lileton, P.O. Bax 1708, Onaville, Call, 5965

BORARDW by Maill $500-525,000 Fast! Easy! Confadential!
For dotails write: Accurate, 2120 Crestmoor, Nashwille, TN
s

SPARE time igetune o1 Vingl Repar. Huge demand creates
eucaplional profits. Wa supply sverything. Detads fea. VIP,
2042 Monirose, Chicaga, BME18

SELL Unigue, New managemer coursse of B lapas plug
workbook 1o small companins  wanling mors  profes,

DONT WASTE TIME WITH “FREE" AD'S make Money
Hine Ways, Send 53.50. Contmanial Trade Co., 28 Vigira
Rd., Matick, MA. 01750

350000 WEEKLY Recychng Descorded Tires, (Stamp
Appreciaied). LeValleys, Fountain, FL. 32436

FANTASTIC earmings mailing Irom home!! OHer: Rush
Stamped Addressed Envelope. Impeial, P8 X17410, Fon
Lauderdale, FL 13318

MOMEY from discarded lres! Delasts, Brownie, Box 53,
Fishars, Indana 46038,

MAMKE PYC PIPE FURMITURE. $30.000 year, spare bmea!
Easy. Free Information. Owen, TTIPF, Batie Ground,
Washington DBED4

GET RICH!! Spcval law smashes debls — brings Cash,
Credt! FREE report!? WsalthEn-WEM-4, Billings, MY 12210

FREE DETAILS Ge just about 8l the money you want, The
Book Rack. 222 M. Delaware, Chrigman, IL. 61824

EXCITING $10-525 HOUALY income. Linusual sppertunity
making, Bssemibling products &t nome. Mem, Drawer 4288,
Fichardson, T 75080

GROW RICH! SECRET FEDERAL PROGRAM RE-

YEALS HOW! FREE DETAILS. Classc, Box 15584,
Honoiuhi, #6815

BUMPER STICKER PRINTING DEVICE, Cheap, Simple.
Podable. Free details, Bumper, POB 22791{GG), Tampa, FL
33637

PROFITABLE GOLD FOIL PRINTER. Personalee Bussi-
nass Cards, pencils, Maiches. Free Defals. Gold, POB
24586(GIG), Tampa. FL 33623

INCOME OPPORTUNITIES, FREE INFORMATION,
STUART'E, Route 3. Bow 264, Vale. N.C. 20168

NEW ADVERTISING CONCEPT . . . Sell To Small Busi-
messes. 100% Probd. $3.00 (Relundabis) For Samphe, Details.
MIN-BILLBOARD, 381 Dwham Road, MNewiown, PA
18540

FIFTY Quick. easy and most unusual ways o Pockel Glant
dollars. incradible book shows how. Send $6.95 pus 25¢
postage. Clark And Co, 20237 Road EE .25 1A, Rocky Ford,
CO. 1067

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookdet shows you now 10 Stan your own busi-
mess with Classifnd Advertseng. ONLY $1.00 FOR BOOK-

— {5200 coupon relundable wath fisst oroev). 5.5.
GRONOWICT, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 57TH ST, MEW YORK, MY 10018

MAILORDER OPPORTUNITIES

MAIL ORDER HOW TO, "BiG BOOKLET." 51.50
Bookled, Box 1147, Marion, Dihag 43302

RABBITS-CHINCHILLAS-FUR BEARING
AMIMALS

$500-51000 Month Plan raising rabbis tor us. Free details.
Whete's Rabbsry, Box 1388PM, Hudson, Ohio 44236

AMATING Profits] $10,000 Yearty Aaising Rabbits for Yool
and Breeding. Delaits—32.00 Amencan Angora, Maita 12,
Maontana 58538,

EARTHWORMS, LIVE BAIT

FREE Liorature. Raise Fishworms, Crickets. Riedveorms—
1000-58.95 S000-542.50. Book on How and Where 1o Sell
with Order. Carler Fishworms, Plaing, Ga. 31780,

OF INTEREST TO ALL

FINGERPRINT YDUR FAMILY-Compigba  Kit-54.95,
Fingarprinis, 13031 San Antonio Drive, Morwaik, CA, 0650

(Conlinued on Raxt page)
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OF INTEREST TO ALL
[Continusd from precading

NEWSCAST TAPE ANNODUNCES ANYONE'S BIRTH-
DAY, ANMIVERSARY, WHATEVER! 325.00. Tower,
Dunkirk, MD 20754-0213

GLL BURPLUS, Huntyg, and Camping Equipment. 58 Page
Catalog 32.00. Red Bank Ammy Mavy, 12-M, Monmouth
Sweet, Aed Bank, M. 07701

LOANS BY MAIL

SEND a POSTCARD FROM MEXICO To Somecne. 52100
For Card With Your Message, Asmall. Prol. Armour, Apariado
Postal #307, Salina Crur, Oaxaca, Maxico,

PLASTIC LAMIMNATE Any Clippang, Photo, Carificate Up
T 8% =117 Onby $2.00. 457.00, WEMCOA, 803 Wesl 121h,
Apstin, Texas TATOA.

CASINDG GAMBLING, W $Thousands Confidental Injoe-
mabon §2.00. 9 Aoberts, Staten |sland. 10306

FRAEE Promotional Albums, Concer Tickets, Stereos, eto.
Intormation: Bamy Publications, 477 82nd Streel, Brookhm,
NY 112089

WACUUM Cleanais “Dhacourd Prices” "New  Renbow
$388.95, Kirbry, Fmer Cueen, Compact, Details: ABC Vacuum
Warehouse, 7021 Burned - PM, Augtin, Texas TETST

DISMEY artist shows you how to draw. First sasy lesson
FREE! Gat starisd todey! Brsck Molntyre-Pied, 3471
Cronermworth, Corona, CA 81720, (714) 853-T452

CUT INCOME TAX up to 100%! Soa how M Coun Rufing
applias 1o you' FREE nloemation. Send SASE. Law Search,
Box 32181, Boeba, kiabha B3703.

BLACKJACK For pres of singla bed learm ssmple fonmula
fhat works. Exchange $5.00 for my knowledge o win. Taylor,
1305 Healy, Kalamazoo, Michigan 45001

BALLALARM, smareg, comenan lor brelcase, pocket-
Bookcs, mmﬂmrammamm\m Emits.
Penatrating nose_ Use anywhene, baach, cCAMping, pacnicing
gic. Send $9.50 plus $2.50 post & handing. Chack or monay
order. Ruyala Corporation, P.O. Bow 1348, Doylestown, PA
TG0,

SAYE Up To 50% on your Food Bil. Compiete Dedails.
$2.08 H & M Buckeye Co.. 105 Coulier 51.. Cresion, Onio
44217

STOP SMOKING-LOSE WEIGHT REMARKABLE now
natural Product, GUARANTEED. 31.00. Box 218 PM, Simi
Vallpy, CA 33062

RID FLEAS from your DOGHOUSE $1.00. SASE. Aoyal,
4808 Orangs Grove, Sacramenia, CA 95841

WATER ALARM, new auxciting lifesaves. Lise in pool, acti-
wathd by wireis shauld ehid Lall in. Wams of basemant laaks,
boat leaks, full level sensing for bath, hot tub, eic. Send check
or money order, $9.50 plus 52 .50 post and handing. Auyala
Covporation, P.O. Box 1349, Doylestown, PA 18801,

HIGH Morignge? Save $20,000 of mone, Send $1.00 To: J.
Hernan, 5624 Colorado, Brick, N.J. 08724

SMOKE-QUITTERSI! Eliminate Craving  Healthhalle—
“Placabodraws!”, $3.95, Lucky Days Unlimeed, Bax 38371,
Colorada Springs, CO BOE3T

FEEL sale avypwhars you go ankle wallpt $15.95 + 51,00
shipping and handling, ©. B. Datibuiors, P 0. Box 8175,
FAosamaad, CA #1770

MNEED Credi? Get MasterCard, others, without credi
chack Legaly decharps debis, prolect assets, resion oredd.
Loans. Guaraniesd. Delads: infabon Repors, PMT. Box
60148, Los Angaies, CA S00E0

ATARI Cwniors. Save Morey, Repdir Vour Joysstis Culck-
by Ard Easily With A Fix A Stk Repair K. Kit Comans 2 Joy-
stick Inserts, 1 Printed Circud Board And Insiructions For only
53.05, Plua 31.00 Fer Shipping. Sand Check Or Money Ovdes
Ta: Fla A Stk tnc, Box 207P, Holcomb, NY 14480, Mo
COD's. Dwdrvnry Two Wosks.

LAE YEGAS Trave! Tipe On Entertainmant, Holets, Tip-
prp, Transportation §3. Jodan Publications. Box 44155,
Obdahoma City, 0K T3144

FREE Subscnplions To Cver 60 Magazines. Free Datails.
TDS, Box 1103, Glbbons. Alberta TOA 1H0

WOMENM'S INTERESTS

EXTERMHMATE ROACHES. . . . Homembker's formuls
beals comemercial products. Uss Supsrmarket Ingredesms.
Guararmesd efscive. 52 Posipaid Bensen's. Box 118,
Burngion, Vermont 05402

GOVERNMENT SURPLUS

SLOANSS ON SIGNATURE TO - 5100000 - Afvy purpbs.
Write: EMe, Box 206P. East Rockaway, New York 11518,

LOAMS By Mal Guaranteed® Borrow Any Amount! Free
Dwtails, Application Aushed! CrediMaslers, Box SOTTE,
Flaral Par, New Yark 11002

et inkormation, Fast results. Free catalog. Eden Press, Bax
B410PG, Fourtain  WValley, CA 02728, Toi-Free
B00-824-78B8, Operator #545.

LOG Home Problems? Leaking A or Waber? Send Name
ol Log Manufacturer and Foam Tapes Manutacturer Along with
5.A5E. Log Home Consumer Club, Box 6, Stanbemry MO,
Bdaas

ATTENTION 12 Meaonth Biortvyihm Plus FREE Moneyrakes.
Send Buthddte 38.95. D, Blackerdy, 808 East Abram, Suibe
BO023, Adington, Taxas 76010

GOVERNMENT BUSIMESS LOANS ane now available. For
Detaded Forms and Apphcatan Guide, Tested, Guarsnteed
Send §5.00. Inlorpress, 120 College Cincle, Swannanoa, MC
8TTE

BORROW $25.000 ovenghl.” Any Purposa, Keep indedi-
nitgly| Fres Aoport! Success Research, Box 19736-A0
Indsanapoks, Indiana 46219,

MONEY Froblems? Free Book describes Loans, Cash,
Gapearnenant Grants, Oiher benalis, avaskabla to indwiduals.
Wnte: Associales, Box S8-A4. Brooklyn, New York 11235

BORROW 100325000 Mo Cosigners —Corliden-
bal—Conmvenser —Free Details— Box B14584M, Dalas,
Texas, 75381,

CASH LOAMS Borrow By Mail. Any Amount. Free Details.
Apphcation Rushad, Moneymasters, D-106. Box 3168,
Panahurst. N.C. 283704,

CASH Loans-—Borrow by Mail 3500.00 0 525.000! Free
details, Application’ LTD-FM, Box 937, FI. Laudendale, FL
33302

BORAOW §100-5100,000! Instam Reply! No Co-sgness!
Aush Slamped Envelopal  Financial, Box  5S487P),
Aichardson, TX 75080

LOSE Wanght Fast! ingreduants m our Chwn Kachen. Rush
55.00. JR. Ememprise, 4021 Lusk, Sacramanto, CA 85825

REMAILING SERVICE

MEW Odeans Address. 1984 Word Fair City. Ramads
5100 Compéete Service. Bon Corbin, 237 Bailey 5L, New
Orfeans, LA 70123

UNLISTED ADDRESS. Ducreat and confidential. Pemall
$1.00 Single. Mail Forwarding Service, BISD 5 Main,
Houston, Texss 77025

DEPENDABLE FRemaits, ;
Ceniral, Box 504, North East, MD. 27901

CONFIDENTIAL Mad RecenangForwarding. Mail Drop,
Box 18028PM, Oriando, FL 33880

REMAILING 20¢. Forwarding 518.00 yearly. "Economai,
Bou 541, Ephrata, Washnghon §8823

CONFIDENTIAL Maidl Forwarding. Postal Shoppe, 360 East
900 South, Sah Lake City, UT. 84911,

Saves  Wonay.

 BORAOW $500.00 - $500.000 Cash, immaediate Process-
ing, Confdental, Send Stampoed Envelope. FBAT, Box
SWF’ Grand Prasme, Texas TEIS0

BORROW 530,000 wilhout intenest! Free delais!
infohouse-PR. BB Post, San Francisco, 54108,

BORROW FROM HOME. Any worthwhile purpossa within
W-days. Compatitive Rates. Also Eam substantal incomsa
helping others. Mo expansnce, own hours. Matonal Comparry
o assisl. Mo gimmicks. Free datails: DFC. Dept. 10-C-4. 1145
Resarvor Avenue. Cransion, Rhode |sland O@90.

LOW RATES! Get Bl5%| Signatune & Business Loans
Datails: AMA. Dopt 0441, 1327 Newcaste, Seie E-12,
Durtarn, NC 27704

KEED cradd carda? 7 Siow Cresdi? Mo creda 7 Let
us help. Call Mow! 1-317-838-1712 Ex. G5

BARCLAYSAMERICAN'LOANS BY MAIL Loans by Mail
1o 510,000, Convenient, Conlidential No Colateral P00 Box
5425 Alxmndna, LA T1301. Toll Free BOO-551-8572. Mot
HAvallaible in AL AR, AL DC, FL, 1A N, K5, ME, MO, MA, MI.
NI, WY, OH, OK, OR, 5C, 5D, TX, Wa, W],

DIVORCE

WINNING  Inlormation. 31.00. MENS RIGHTS
ASSOCIATION, 1898, Forest Lake, MM 55025-0183

MORMONISMS TRAGIC TAUTH, stamp apprecated,
ASTAA, Box 577, Gresnwood, Texas TE246

START A MULTILEVEL PROGRAMS; With an Cirgana-
b That Helps Busid Yaur Down Line. BOWEN Products Co.,
Bax 572, Cadar Spangs, MI 45319

COLLEGE DEGREES BY MAIL. Renownad Uniersibas
ofier fully-accredited Bachelors, Mastees, PhD.s.. Fres
rrepaling delais. Counseling, Box I17-MP-4, Tuslin,
Caliormia 22880,

BBLE Quesions answeded. Stamped snvelope. Bylon,
17167 Bantar, Defroil. Michigan 48218

ASIAN, Eurcpean inendship! Free detals: Imer-Pacilic,
Box 304PM, Berningham, Mchagan 48012

mm!ummmtm1%m
cosl. Jeeps wcluded! “Mabionwide Governmemt Buyer's
GuideDuectory — 5200  (Guaraniesd). DEPOSAL, Box
1H10TAP, WASHINGTON, DC 20035

15 IT True You Can Buy Jeaps For 544 Through The LS.
Guorearrermnt? Gied The Facts Today® Call (312) 742-1142 Ex.
7133,

GOVERMMENT SURPLUS JEEPS $30.00! 5,000,000
Hems! Compéele nfcsmation Your Area, 1984 OFFICIAL
MRECTORY 5200 (Guaraniesd), Surplus, [ABBS), 4820
Wigconain Morthwanst, WASHINGTON, D.C. 20018
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MAKE Frignds worldwade through intermnaticnal cormespon-
dence. Details trea! Hermes-Vedag, Box 110660/FM, Berlin
11, W. Germany

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job i , Education, Achisverment Fast,
Ingapenane. Cal (614-863-1731). Or Wrile: Box 13151-T4,
Commbus, OH 43213

YOHUIR “Bethday Verse™ from the Biile. Send Bethdals and
SASE. Bob Forbes, 1812 Maadow Greans, Florence, SC
w501,

ORIENTAL singlos seak comespondents. Fres information.
Filarm, Box AIT135, Chicaga, Binos S0600

START Yow Own Remail Business. Kassou!, 11632 Las
Luces. Santa Ana, CA 82705

LOS ANGELES Remailng Service, MMHN
Monthly Service 5$10.00. RecavingForsarding Service
GumnhdMSImIWMmlmLthmd
LA Area Upon Your Request. Geraids, Gerald Castiebenry,
P.O. Box 167, G320 Wicox Ave., Ball, Calil. 20201

SASKATCHEWAMN Remaibng Central, Bax 101, Foam
Laxe, Saskaichewasn Canada 504 1A0

HOMOLULL Remails, $1.00. Wil Mad you Hawali Post
Card. 50¢. Great! Joke When Remaded To Frends. HL
Enterpreses, P.O. Box 80180, Honoluhy, Hawsil 96835

SAN FRAMCISCO Remaing Forwarding Service $1.00.
Longel's, Box 5668, San Francisco, Calilornia 84101

HOMOLULY Remailing 51.00; Forwardng, Posicards,
Sowrvenirs. Badhousa, 1323 Maksa, Honoluly, Hawail 96814

CANADIAN sddress! Confdential,
Staton ‘B, Ottawa, Ontario K1P 5F8

FREE Detais Confidental Remading. Dependable Mail,
508 Yossmde. Fresno, CA 93728

RAehable. Box 783,

MISCELLANEOUS

PHOTO ID. Sealed in plastic. Good in all states, Provinces.
Fast, GUARANTEED, Send 56.00 (2%10.00), Photo, Narma.
Address, Height, Weigh!, Has, Eyes, Birthdate, Cardinal
Pubisshing. 2071-46 Emarsan, Jaskaomdle, Fiords 32207,

COLLEGIATE résoarch calalog —306 pages— 15,278 log-
ica! Rush §2.00. RESEARCH, 11322 Idaha, #306PH, Los
Angelss, S0025. (213) AT7-8226.

CRANAMENTAL Iron Disagrs. Book of 1600 heaustsl prac-
teal designs for ralings, columns, el Frée Lilsraturs,
Cunningham, Box 20005, Salt Lake Ciy, Liah 84120-0005 —
=— (3887 South 1200 West)

COMPUTERIZED SHEET METAL LAYOUT. Prectsion
Paflems, (213) 433-233, Box 81671, Long Beach, Cald.
S0B09-1671.

TODLE- EQUIPMENT- LIGHTING- ELECTRICAL SUP-

ers.| Free Catalog® M. Tool, SR 233U, Albrightsvilie, PA_
TE210.

WANTED MISCELLANEOUS
SCAAFP SILVER CONTACTS, FORKLUIFT CONTACTS,
Myt 51, Elizabeth, NJ 07202

mmwwrmmm}-

BUYING Tungaten Carnide, Tungstan, Molybdenum, Siver
Solgor, Sitver Contacts, Gold, Platinum, B00-321-6814 Ohio
216-531-8333 coliect,



FOR SALE MISCELLANEOUS

GARDENING & LAWN CARE

SILVER FORK-TRUCK CONTACTS AND SILYER Soider
CHEAP. Fobert Lesrerak, 652 Myrde 5t Elizabath, NJ
o702

OLYMPICS TUNE IN THE ACTION Min Am Fada Fits
Behind Esr $14.95 or $1.00 for andormation. JL Enterpriges,
210 Morth Mo. 5, Healdsturg, CA. 85448

HEARING AIDS

HUGE SAVINGS Ebmnate Dealer Markups. Free Tnal
Batteries Wholesale. Terms Arranged. Call Toll Frees 1-800-
JT1212. Or Wirite: Lioyds-PME, Rockiord, IL 81110

GLANT SAVIMGS All Types. In-Tha-Ear Spacialisis. Montn
Triah. Terms. Raeway, Box S6451FM, Chicago, [Hinois
GOG5E

SAVE Halt Buying Aids by Mad. All Major Brands Available,
REA Company, Box 384, Brdgepor, Ohio 43912

FREE HEARING AID CATALDG - Save "3 by mai! Wrile:
“Moneykavers”, B530-PM-4, Langdon, Sepuhweds, Calftornis
81343, NOT sold in Caldomia.

TOBACCO

MAKE Pipes, Information: Pima, Inc. P44, Box 58211,
Chitaga, Winoks GO653

Wm.lwmmmm
hardwood ches! 530255, Postpaid puaranteed. Allow six

wesks, Send complete name, H'Muﬁm PR,
PHILIPPINE MAILERS, WMCC Box 2026, Makad,

Fhilipgires.

SCIENCE & CHEMISTRY

WHEEL WEIGHTS lof Lawn &nd Garden Tractors Save
25% pand Tractor Make and Modal for Pricing. Specialy
weighls also avalable. AL, Box 175, Graflon, Ohio
44044

WORLD'S WMOST POWERFUL BRUSHCUTTER, 4'%
Hersepower Enging, Lightweight, Cuts Trees, Weeds, Grass,
Brush. Fres Literatune. Brushicg, Paerson, NJ 07514-2886.

LAWN and ORCHARD SPAAYERS - 13. 25, 60, 110 gal.
Iraitar bype, elecinc and gas powered. Dealer programs avad-
able in some areas. Ayan Mig., Box Z3§, Mewark, [Hinois
B0EAT.

BUILD A& WINDOW OREEMHOUSE— Convarting & win-
o i YU home 1o 8 N -presnnouss amounts b (it mone
than aftaching & bos-loe plexigiass enclosure to the outside,
The beauty is that you donl do a thing 1o the window other
than atd soraweyes 1o ihe frame—the window stays imac.
Mo drafis in winder, no nesd for caulang. Send for Plan PL-
1719 + 52 .85 to: Popular Mechanics. Box 1014, Radw City
Sia., Mew York, MY 10101

RECIPES, COOKING, ETC.

BAKE BEANS in 45 MINUTES send 51.00 ior RECIPE
MOEN'S DOWN EAST GIFTS, 14 Cushman Road, Winshow,
ME D4

PENNSYLVANIA SAUERKRAUT SALAD Great Anylime
31.00 SASE. Purcell, 2578 Sample. Alkson Park, Panna.
15101

FREE MEXICAN SILVER DOLLAR with Filigen Chili Bar-
becue and Menude Recipes 53.00, o 120 Mexican Racpes,
Colorlul book $5.00. Both §7.50. Aztec, Box 870, Los Fresnos,
Toexaz TRSEE

COMPLETE Catalog. $1.00. Surplus Lists. Laboratory
Gales, Box 161A, Brighton, Mass. 02135

TFANTASTIC Fish Recpes 51.00 SASE. 4040 Hasris, Hill
Road, Wiliamavilka, NY 14221

WINE BOTTLE CRADLE nangs under reltgermior shed,
saves space and keeps cork wat! Enamebsd metal, satislac-
ticn guaraniesd. Free gift One $6.00. two $10.00 postpaid
MC, VISA, check, CHALONNES, 38 Belevue #2430,
NI'ANHFHWU

MAKE SAUBAGE:; Menlbisa, sadami, instruchons, ten ooun-
tries’ recipes. booklef, $2.85. AdveraAn, Dopt.
A3N1, 102 W, Balboa, Tempe, AZ BEIE2

DELICIOUS Treats Bee's Recipes. Comments 52.75. Box
10854, Gresrmville, 5.C. 20803

LOUISIANA HOME RECIPER. Gumbe, Jambalaya, more
53.00. Masingown, Box O209TO[E40), Houston, Texas
Traee

PICTURE PANCAKES. Fun lor home, restauram Lses
Common Kischen Utensil Instructons, (Hustrations. $2.00,
SASE toc Garry Hemnphall, 542 Hawhaye Drive, lowa City, lowa
5240

AUTHENTIC French Gourmet Checken. Quich-Easy-Guar-
anleed, 51 SASE. Galaxy, 17 N State, Room 1222/28P,
Chicage, I B2

AUM Cofes lahen Cake Debghitully Dilenard Chooolate
FHII‘IIQ %1 SASE. G-BJI.I]I'.. 17 N Sigle, Room 1222726,
Chicago, bl 60602

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEERMAKING-GASOHOL. Free Supply
Catplog  Yeast Equpment. Continpnial, Box 188PM,
Casselberry, FL 32707

WINEMAKERS-BEERMAKERS— Free Catalog— Fast
Service—Lage Selection: Kraus, Boa TESO0-L. Indeperdance,
Missouri 64053

WINEMAKERS-BEERMAKERS Fresh Swcks. Fast Sor-
wice, Free Catalog. O'Bren's, Box 2840, Wayne, IL B0184

BEERMAKERS OMNLY! Free ColaiopMewsietier.
Wilkarm's, Box 461M, Oakland, Calomia S4604,

BEERMAKING-WINEMAKING Wa'no #1, Froe Catalog,

ENTIRE stock, chomicals, supplies, glassware for sale.
Astention: Colleges, schoods, busness. Inventory, 23 Wes!
Sorrento, Aliston, Mass 02134

1983 Cataiog, 200 pages. Thousands of chemicals, glass-
ware, science-hobby equipmenl. $2.00. Merell Scientic,
1686 Bufialo Road, Rochester, Kew York 14624,

DON'T DEPRIVE YOURSELF OF THIS RECHWE! Counbry
groen Fhubart Pee. From my house 10 yours. Mol a Custasd,
Absokrtely debcous. SASE §2.00. Mom's Rhubart P, 2715
Buchanan Streat. Minnaapolis, MM, 55418

12 FAMOUS RECIPES-100 Years Od. 53,00, Box 281E,
Cunngue, VA 22965

Vineyard & Brew, P.O. Box 401-B, Sault Ste Marie, M|
48783

WINE/BEER MANING Calalog: BAJ Enlerprises, 1845
Sputh 16th, Springheld. Ilinots 62703

FREE ENCYCLOPEDMA Winemakng, Beemakng Sup-
plies, Equipmant. Ingredients. Vynox, P.O. Box PM15438,
Rochester, NY 14815

LABORATORY Chericals, Glasswars—Apparaius, Cata-
logue $1.00. Deluxe Scentifc, 834 5. 13 Sireat, Manitowo:,
Wisconsin 54220

MICROBIOLOGY TEST KIT, the microbes around you,
§7.00, cataleg free, SCIDGEMN, 3401 Michigan, Detroit, MI
48216,

FORMULAS, PLANS, ETC.

MONEYMAMING CHEMICAL FORMULAS — THOU-
SANDS| CATALOG 32.00 (REFUNDABLE): GWAJ, Box
193, Brookbeld, Wisconsin E3005-0193

GRANDMA'S Recpe Booxs Cassenie- 100 Delcous Red-

s, Agple Piecipes Ohver 100 57,50 Each. JO Company, Box
S421, Eennewick, WA, B9338

TURKEY ENCHILADAS, DUTSTANDING! Recipe $2.00.
Bikdin, Box 1217, Port Townsend, WA 96368

SPECIAL RECIPES-Over B0 Exciing Recipes-From My
Kiichen To Yours. $4.75, JAM Associates, P.0O. Box 641,
Clirion, lowa 537320641

MAMA'S Fileen Fevorite Dishes $3.95. Gosman, 11925
Susllen, W. Pabm Beach, FL 33414

ANY FORMULA 510,00, Calaiog $1.00. ). Befort. Box 568,
Chicago, BOGRD

GENEALOGY

FIND YOUR FAMILY HISTORY in the Mational Archive
records ing at home. Fres inlrmation. Archive Fams,
Daept. C21, Bay 415, Hols, NH 00049

SPECLAL SERVICES

IMFORMATION On anything. Ferguson  Ressarch
Specisists. 60-15 Woodside. Woodsdda, New York 11377

HEALTH, VITAMINS

BACK PAIMN RELIEF without modication, 55.00, Fshael, Box
HIE, Quinque, VA 22065

FATWOUE problems eic. call Dave 415-588-5881 jor 2
FREE Bae Pollen Tablets & Some Tremendous Facls or
Wite: PLO. Box 2707 South, San Francisco, CA S4083

SOUTHERMN RECIPES. Cver 50 favortes from the South in
Calligrapiy. $4.75, Binders Mountain, Box 247P, Fasih, NC
2B041.

THE BEST - Homa Mada Herring Recpe. 51.00. Char's,
Box 8123, Eauclaing, W1 54700

B0UTH GEORGIA BARBEQUE SAUCE RECIPES. My
Favories, Dedcious! $31.50 SASE To: 3GB, At 1, Box 12088,
Zebulon, GA. 0285

QRIENTAL Racipes Tasty Delicious 52.00. Daben, 34703
Highland, M. Ridgeatio, OH. 42005

EXOMIC SOUTH AFRICAM, 3 course meal. Pride of your
farmily, 8nvy of your inends. Meal or 5 approximatety $10.00.
Pergonal signad Afncan scrod §2.95. Chack or money order.
Ruyaly Corporation, PO, Box 1348, Doylesiown, PA 18601,

FOOLPROOF Homemada Tropical Bemy oe Cream 52,00,
M5, P.O. Box 713, Forest Grove, Oregon 97118

CAMP-STOVE Ona Pol Aecipas 53.95. Natuwe, Box 225,
Woadbury, NY. 11787

WORK CLOTHING

WORK CLOTHES - Save B0% Shits. Pants. Covenalts,
Free lokdar, Writa: Gaico, 4004 East 7151, Streat. Dept. P-4,
Clevaland, Ohio 44105

45 NUTRITIOUS, economical slow cooker recipes. §3.95,
Lawie Jonas, R.A. 1 PM. Kirdiedd Ontario KoM 260

JALAPEND ESCABECHE, $2.00 SASE Hot Pappars,
P.0. Bax 514, Edison, CA. 53220

WEARING APPAREL

WORK GLOVES, LEATHER $4.50 pr.-545 daz. Free Cal-
log. M & M Co., Box BOBTC, Anahedm, CA. 92606,

IMPRESS FRIENDS - RELATIVES: Serve tha Dalicious
ANY - SEASDMN Marinated Saled $2.00 + SASE. Marcia's
Pantry #8, Box 518, ARoona, lowa 50008, (lowans add Be
Eax)

FREE BEERMAKING BOOK Plus Fnest Equip-
mend, Ingrechents. Fully Guaranieed. SP1, Bax TE4-M, Chapel
Hill, NC 27514

AMATING HEW WINEMAKING CRYSTALS- Spacity Aad,
Wihite, £3.00. Albar, 2016 E. 56th, Savannah, GA 31404

FREE BEERMAKING CATALOG. Quakty. Salection. Low-
asl prces anywhers. HOMEBREW, Box 158M, Hasief:,
Michigan 48840

BEER LOVERS—Brew your own, Delicious! Insxpensive!

Free Catalog. Beer Gear, Box 25003M, Lansing, Michigan
48908

WINEMAKERS-Boarmakars: Free Mustated catalog of
suppies. Semplax, Box 122TER, Minneapoiis, Minnesota
554120276

INSTANT Kahlus Excellen! Recipe Guaraniesd 200
5.A.5.E. Bear, P.OB. 10091, Grants Pass, Oregon G7526

BURGLAR ALARMS & HOME
PROTECTION

DRIVEWAY Alarms Brochure §1.00 (Rafundable). Paston
Enterpnses, AF 1, Famvie, IN 48040

HELPING you decide - Eleciromc Security Systerns {inchud-
ing apphcason wstallation) Explained i Detail 35,95
nfohwanier, Box 5188, Torrance, Californea S0S10-5188

DOOR STOP ALARM- When door & opened, gives ol pul-
sabng alaem. 7" - $5.85 plus £2.40 shipping and handing.
Mcalisier, 7732 Mewbediord Avenus, Cencinnali, Ohwo
45237,

HI-TECH SECURITY PRODUCTS, Comphete Line OF Owar
470 HAME BRAND ltoms. Popular Plug-In Residential Bur-

FREE 45 Page Cataing, mnmmunm H:HHHE
Dehalt. 1L B0115

PURCHASE PROFESSIOMAL ALARM EOQUIPMENT,
Mow you can Install the sama Matenals that will enabie pou Ta
Sawn Hundneds of Doltars from Theft. Protect Mo 1, You send
5150 o Our Catalog To: Easion Alarm Supply. '.FH
Washington 5t., Eastan, MA 02375 817-238-1233.
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Heavy Duty
Log Splitter Sale

12%z fon H Special -
; Heuy Duty Shde, 5 HF enging
commbined wih 11 GPM 2 siage
pump Auto defent salve. 8
weodge. 3 Gallon Tank with Fiter &
Sirainer, Large Preumnalic Low o
High Speed wheels. 1% Hikch
Low Speed #1128 97089

Hgh Speed #1125 87190
Will Ship 48 States lor 560

15"z fon

Heayy Duly 4 x 24" gylinder, 5 gal
FReserir, 11 gal 2 Stage pump 5 Hp
Modor, 8" Hydrauhc Wedge, Suchon
Strairer, Filler, 480 x 8" High Spaad
Twes, 174 Hich, Heawy Duly Frama
These will split the toughest inees
Hgh and Low Profie oy $8719
Will Ship 4B States 580

A 24"z fon Block Buster
12 Wedge. 5 Bome x 24 Siroke cylinder, 7
gal Tank. 15 gal 2 Stage pump, 10 Hp
Moalor Aulo detend vahe.
Low Profile #1142 £1324
High Profie #1140 S {524

Will Ship 48 States 5100
IMus! ncieoe Friat time of omder

or v vl shep Pt Collect

Toughes| frame n the indusiny

1. Gas Engines (Horiz. and Verl.)

Horz. 5 Hp Bnggs % Shatt #6052 5137
5 Hp Tecumseh ¥4 Shaft #6051 5134
8 Hp Tecumseh cas! iron sieeve #B0A1 S186
10 Hp Tecumseh casl ron seewh #6010
Vigrl, 8 Hp. Tecumseh 1° shall #7082 318
& Hp Briggs 1 shah #7080 520
10 Hp. Tecumseh 1 shalt #7010 5214

(nhier 3-20 Hp models at savings up o 50%
2. Homelite Water Pump

Corrosion resisiani construction. deal for waber and chermecal ransfer EPDM seal
2" suchon, 28 il 120" head Wil pump 8400 GPH - 3 hp Bnggs. Wil ship 48 siates

Ior $6.00
fbem #10966  List 532935 S183
3. 5 hp Air

5hp 60 gal. vert. : Campbaell-Hausleld Model #WVT5587 two cyhinder. pressune gauge
wilh safely el valve 230 vols 118 CFM &t 40 P51 and 94 CFM @ 00 PSI
25427 65 lrem 15954 List 1160 cze 3598.00
Wil ship 48 stales lor 540 00

CHhar aw COMEFELSOFE Jvailiss

4. Homelite String Trimmers

Rugged 26 2 cc 2 cycle engine wilh tengar conrailed thealile 15 cul Salid
state wgrition
tom & 1507 Lot $14500 5108

fosses,

Northermn .
Hydraulics

PO Box 170 Burnsville, MN 55307 Depl, #9044
Hours 86 M-F 51 5at

NORTHERN HYDRAULICS'

DISCOUNT PARTS AND EQUIPMENT?!
Prices Good Thru May 1, 1984

LOG SPLITTER PARTS

11 gal 2 Stage pump
Use with 5 Hp Motor #1011 3108
13 gal 2 stage pump
Use with 5 « Hp Motor #1013 $127
16 gal 2 Stage pump
58 weth B Hp or Lrgen.w #w0is SIST
2 pump
use with 10 Hp. or Larges mﬁ; a7 2T
Standard Controd Vahve
Buitl in Reliel Valve #2010 S43.75
Datent Valve,
Prizasas Sangdne doben
¥ou don't have o Hold Handle
on meium stoke #2020 S58.50

Hydraulic Fitter
to0 20 gal min #4020 S12.985
4% 24 x 2 Cylinder
{Can go UPS) #902424 S$115
5x 24 x 2 Tie Rod
Shp wi. 100 bs. #00a524 S200

4. Trailer

We have the lames! s3ock ol rater parts o repasr o busld your own al discount pRoes
mcluding Hubs. lenders, whaels and ties. Axles, Brakes Hiches Winches aic 4

hole Hubs - Spindies £37.50/8ei
Ihevm #1251 Trowder sprngs 2000 LB capacity S24/PR
5. mem  Wheel and Tire Sets  Wheel and Tire  Tire On
1211 ABONE (4 Hole) S$22.00 =z 15.
1216 480012 {4 Hole) 34.00 2a.00
12131 B70x8 5 bl $31.00 $26.00

6. Wagner Airless Sprayer

I beyr @ giennr gnd mianor ese San coneed 1918 gant diraclly brom can

Factory recondibaned 120 wolts 1 Yaar Warranly
tam & 15924 Maode! 200 Gan purose Sate 555.95
P & 15925  Modef 300 Hyy Duly sai $95.50

7. Honda Generalors

Cuiet and rebable  Stahc noise suppresses tor reduced TV and Rado mierference:
Chl Alert sysierm automaticaly shuls off engine d od leved below safe imid. Chrome
plated frame lor prodechan. deal lor camping accessonaes. small bools and
AppUANCES OF AMEMQENCy Power

ITEM #1660 EM-500 500 Watls 3288,
1662 EM-B00 HO0 Wars $327.
1663 EX-A00A A00 Watts 5383,

Will ship generator 10 48 States for 510

Send for Free 100 page Discount Catalog
Discownt prices on Genarators, Log Splitters, Gas Engines, Hydraulic Parts,
Winches, Trailer Parts, Air Tools, Truek accessanies, ATV Tires, Go-Kart Parls

MENTION THIS AD FOR SALE PRICES!
TOLL FREE 1-800-533-5545 (ORDERS ONLY)

oty e T s
Morthermn Hydraulics -

PO Box 1219, Depl. #9044 [S ERTRE e visa®
Burnsville, MN. 55337 .

SEND COUPON FOR FREE DISCOUNT CATALOG! Y/* Your Masiercard or Visa
Mame

Address____ —
City_ State Zip__

- -



: : erarr Mssan workhor tdirg-the
compact and many full-size pickups: mm:rd_ Cab & Chassis i??“fﬁbdaﬂ . g@r
2 GSﬂpmm of cargo and passengers. . * 3-across seating, with more legroom  jnstalled dual wheels,” < -, ot b
Fori than Toyota. . Now that$ Major Motion:" a8 &
- Near.l[v 7z feet af-cargﬂ bed wrap- - = Power steering with tilt column, ~ o e
ped in doublé walls of steel. standard. AT YOUR DATSUN DEALER. 53 W &

— = ——— = = =

——— COME ALIVE. COME AND DRIVE

Exnissan FROM S SANY




- g ey e ™ Warning: The Surgeon General Has Determined
H "":ﬁ:-.:ﬂ : .'-!ﬂhﬁ; e av. per cigerette, FTC Rap viar, Bd:

1.8 g, foune dv. bt BISTEE D RrRn il That Cigarette Smoking Is Dangerous 10 Your Heaith.
!'rr‘!‘.‘“" T - .




