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Under $100. Meet the 
lowest priced, 16-bit com ... 
puter available. A major 
breakthrough in computer 
technology. 

Get ready. Get set. 
Begin. Only the n ... 99/2 
Basic Computer with built ... 
inTI BASIC has a plug ... in 
solid state. cartridge that 
teaches you, step by step, 
the basics of programming. 
And our operator's manual 
is clear and to the point. 
You learn quickly, because 
it doesn't assume you're an 

• engtneer. 
A real computer. 

Powerful4K memory. Fun ... 
size, 4S...key keyboard. 
Quality, flicker ... free black 
and white display. With a 
choice of popular software 
applications. 

Easily expandable. 
When you're ready for 
more, plug in more mem ... 
ory (an additional 32K). 

. Add a Wafertape''" Drive·or 
Cassette Program Recorder. 
Modem* for telecommuni ... 
cations. Printer: And a 
plug ... in cartridge that 
teaches you how to pro ... 
gram inTI BASIC. 

Money well-spent. 
If you're wondering if this 

The 11-99/2 
Basic Computer 
works with nv 

television 

.· . =-·-===~---

is the right computer for 
you, touch the keyboard, 
look at the display, watch 
this powerful computer at 
work. Even compare it to 
the Timex Sinclair 1000 '~ 
the other computer under 
$100. Convince yourself. 

Start with a visit or call. 
Ask your local TI retailer 
to show you the best basic 
computer buy for your 
dollar. Or call us at (800) 
858-4565. 

Creating useful products 
and services for you . 

11 
INS IRUMENTS 

"Copyright 0 1983 Texas Instruments 

Timex Sinclait 1000 is a trademark of the Timex Computet 
Corporation. 

' Subject to FCC approval. 

Copynghted material 



Architect. Wendell lo<left. FAIA. Seanle. Washington 

Inside every can of Olympic Stain are specially treated ..-- --
oils that penetrate wood to give strong protedion outside. 
Inside every can is the knowledge and experience 

of over haifa century. That's why Olympic protects 
the outside of more homes than any other stain. 
And when you use Olympic out- Ql ~ 

side, you 'II feel a lot better inside. 1.7 J 
Paints and Stains 

C.opynghted m< 'nal . " 
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Friendly stealth 1 
Although the lear Fan 2100 is constructed 
almost entirely of carbon-fiber compo
sites, it is by no means a " stealth aircraft" 
[" Invisible Bomber," PS, Feb.). It is impor
tant when operating an aircraft in today's 
civilian market that air-traffic control be 
able to identify and track each aircraft. 
One of the earliest demonstrations per
formed with the lear Fan 2100 was to 
show that it could be adequately "skin 
painted" by radar in the event of tran
sponder failure. Low-radar-cross-section 
technology is not synonymous with com
posite construction. 

R. A. Jacobsen, Chief Engin~er 
lear Fan Limited, Reno, Nev. 

Flyaway credits 
The relatively small size of the Las Vegas 
Flyaway ["Flight Chamber," PS, March] is 
not indicative of the architectural and en
gineering complexities involved. Without 
the dedicated efforts of William Bettes 
(wind-tunnel engineer), Martin and Asso
ciates (structural engineers), and Line 
Systems (mechanical and electrical engi
neers), the Flyaway complex would still 
be a design dream and not a reality. 

Alan L. Blum (Flyaway architect) 
Las Vegas, Nev. 

Iridium connection 
I certainly agree with the theory of Luis 
Alvarez: that a huge hunk of rock hit Earth 
to bring the Cretaceous Period to a close 
["Killer Asteroid," PS, Feb.). Logic shouts 
cataclysm, not egg-sucking mammals or 
constipated dinosaurs. But I think the the· 
ory can be carried one step further. Fis
sures in Earth's crust, coupled with other 
geological and biological evidence, indi
cate the point of impact was Antarctica. · 

J. W. Howland, Carthage, Texas 

The article makes me wonder if we hu
mans will learn from history rather than 
repeat it. If the killer asteroid's dust cloud 
was 1,000 times greater than that pro
duced by the Krakatoa eruption, what 
would be the worldwide climatic effects 
of debris from a given kilotonnage of nu
clear explosions? 

Jeanne Lamsam, Monona, Wis. 

An experience I had more than 40 years 
ago may have some connection with your 
good article. When the Shasta Dam was 
being built near Redding, Calif., in 1940, I 
operated the assay offices for the prime 
contractors. The aggregate for the con
crete came out of the Sacramento River at 
Redding, then was transported on a nine-

mile conveyor to the dam site. My job was 
to run gold "cleanups" on the aggregate 
before it was sent. 0ver a period of 
months, our crude gold-recovery plant 
extracted practical values of lead, copper, 
mercury, gold, silver, platinum, and palla
dium, but there was still a leftover residue 
I couldn't identify. I sent off a sample of 
this material to a company in New York 
for analysis, which reported that the resi
due was osmiridium [an alloy of osmium 
and iridium) and offered to purchase what 
I had for about $700. I didn't delve deeper 
into the subject at the time because the 
concentrations were too low to be eco
nomically produced. 

Thomas W. Ward, Oroville, Calif. 

Shocking illustration 
If a non-polarized cord is plugged in as 
shown in the drawing in "Polarization" 
[PS, Feb.], the live current will flow 

Black 
Hot 

N0N-P0LARIZEB 
(switch off) 

through the white (neutral) wire and be 
stopped at the open switch. You would 
not receive a shock from touching the 
socket unless the plug wer& reversed. 

I hope the person at General Electric 
who drew that diagram is not the same 
one who wired my clock radio. 

Ken Hoover, Warminster, Pa. 

Reader Hoover was among many readers 
who caught us and GE in this "shocking" 
error. GE supplied the corrected diagram. 

Shell game 
I was intrigued by your article on Robert 
Mastin's hybrid envelope design ["Dou
ble-Shell Houses," PS, Feb.). It's good to 
see that some designers are willing to 
learn from their experience and are taking 
a more balanced approach to energy-effi
cient design instead of being dogmatic 
purists about any one system. How can I 
get more information about Mastin's 
work? 

Jack Felloney, Silver Spring, Md. 

Researchers have learned a lot about 
Continued 
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For starters, our versatile Hatchback 
delivers penny-pinching gas mileage.* 
So you can make more stops at 
the supermarket and fewer at the gas 
station. 

Next, the low sticker price can 
really cut down monthly car payments. 
Yet that price includes features like 
front wheel drive, rack and pinion steer
ing, four wheel independent suspension 
and power assist front disc brakes. 

Drive; which lets you shift from front to 
four wheel drive at the flick of a lever. 
Without stoeeing. To handle just about 
any driving condition.On or off the road. 

GIVE YOURSELF A CAR THAT LASTS. 

But it's not only where you take the 
Hatchback. It's also how well the 
Hatchback can take it. By any measure
ment, automotive experts or asking 
an owner, the Hatchback comes from a 
long line of cars with a reputation for 

PEOPLE STICK WITH A CAR 
THEY DON'T GET STUCK WITH. 

Many owners trade in one Subaru for 
another. It just proves that when 
people get a lot of value they come 
back for a second helping. 

SUBARU FINANCIAL SERVICES. 

Participating Subaru dealers can now 
offer a lending hand in many different 
ways. Very attractive finance rates. 
Insurance. Extended service programs. 
They don\ just take good care of 
you, they take complete care of you. 

INEXPENSIVE. AND BUILT 
TO STAY THAT WAY. GIVE YOUR FAMILY AN EXTRA 

MEASURE OF SAFETY AND TRAOION. durability and reliability. 
~~~~~~:-~~~ 

Our Hatchback is also available with 
.,On Demand Four Wheel 
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PS readers talk back 
[Continued) 

Mastin's house in Middletown, R.I., but 
one house is not all houses. For example, 
air flows in a Midwest copy of the Mastin 
house are stronger at night than in day
time-the opposite of Mastin's case. The 
functional elements of double-shell 
houses can be combined in a great many 
ways. My company's new book Building 
for Energy Independence with Sun/Earth 
Buffering and Superinsulation ($17.95, 
Community Builders, Canterbury, N.H. 
03224) includes a survey of 100 such 
homes, showing how they reduce energy 
costs without reducing benefits. 

Don Booth, Canterbury, N.H. 

V. Elaine Smay replies: "Mr. Booth is cer
tainly correct in pointing out that houses 
built following the same design will often 
vary considerably in performance due to 
such influences as the tightness of the 
shell, local climate, and occupant life 
style. However, the double-shell houses 
that have been monitored-from Canada 
to Georgia- have this in common: Where 
measurable air flow was found to exist in 
the envelope (and it wasn't always), it was 
too slow to distribute heat throughout the 
house and prevent stratification. Thus the 
general conclusions of the Brookhaven 
study are supported by other studies, 
suggesting they have broad validity. 

"For a color brochure illustrating Mas
tin's designs (free) or a detailed informa
tion-and-design portfolio ($4. 75), write 
Robert Mastin, Natural Energy Design, 
Inc., 1355 Green End Ave., Middletown, 
R.I. 02840." 

Water in the flue 
Reduction in stack-gas temperature is a 
poor measure of performance of the Heat 
Extractor ["Flue-Heat Retriever," PS, 
Feb.). Much of the temperature reduction 
is due to the evaporation of part of the 
water spray. This evaporated water goes 
up the stack carrying with it much of the 
expected energy savings in the form of la
tent heat. 

Paul N. Walker. Associate Professor 
Department of Agricultural Engineering 

Pennsylvania State University 
University Park, Pa. 

The article states that the stack tempera
ture in the main chimney was 150 to 180 
deg. F after installation of the device. That 
is low enough to cause a severe corrosion 
problem in the chimney due to condensa
tion of acids in the stack. 

Mark A. Schuetz, Granville, Ohio 

Evan Powell replies: "The tests we did 
were not intended to measure efficiency 
but to find out what it's like to live with the 
unit. However, since about 85 percent of 
furnace exhaust passes through the unit 
and out a special exit duct that is slanted 
to promote condensation of water vapor, 
very little energy is lost as latent heat. The 
efficiency ratings cited in the article take 
this into account. The volume of exhaust 
that still exits through the chimney is too 
small to cause any corrosion problems." 

PS apologizes to Heat Extractor inven-

tor Dan Ben-Shmuel for misidentifying 
him in the original article. Also, the Heat 
Extractor is now widely available from 
heating-equipment suppliers, not just 
Sears. For more information, write Heat 
Extractor Corp., Box 268, St Johnsville, 
N.Y. 13452. 

Research cutbacks 
PS authors are falling for the bellyaching 
that interviewees express over the loss of' 
government funding. E. F. Lindsley's 
"Stirling Auto Engine" [PS, Jan.] was a 
very informative article, but his last para
graph soured the entire story. The same 
goes for Jim Schetter's "Energy from 
Wind Farms" [same issue). The last para
graph weakens the impact of a very good 
write-up. 

If federal seed money has pointed to 
achievable results, these projects can 
surely be completed with less expensive 
funding. The 17 cents from each tax dollar 
that actually gets to the researcher after 
he has created tons of paperwork in se
curing the seed grant is a costly way to go. 

As an English teacher once told me: 
"When you are finished, put a period." 

Joseph H. Marion. Elko, Nev. 

Space-based economy 
The space program did not "enrich the in
dustrial giants," as claimed by Jesse L. 
Taggart (RTB. PS, Jan.]. Rather, it provid
ed useful employment for hundreds of 
thousands of people ranging from pure 
scientists at the top down to janitors and 
service-station attendants at the bottom. 
In addition to all the jobs directly related 
to the space program were the benefits to 
everyone else of the active economy of 
the time. Many of the people now stand
ing in unemployment lines are there due 
to the severe cuts in the space program. 

Gerald L. Brady, Oxnard, Calif. 

Oil glut? 
Your mini-editorial "Energy Crisis Over?" 
("PS/What's News," PS, Feb.) should be 
read morning and night by every member 
of Congress and the executive branch un
til they know it by heart. It is clear, con
cise, and to the point: The energy prob
lems of the U.S. are far from over. 

Sidney Harris, Alexandria, Va. 

Corrections: Here's some updated infor
mation about publications on Jeffrey Mil
stein's list of solar-energy books [PS, 
Jan.): Passive Solar Construction Hand
book is no longer available from the 
Southern Solar Energy Center; Rodale 
Press (Emmaus, Pa.) will bring out a new 
edition in the fall. Also, Solar Engineering 
magazine is now published by Business 
News Publishing Co. (Troy, Mich.) and 
has been renamed Solar Engineering and 
Contracting. 

The cost and compressibility values 
given for polystyrene insulation in "Alter
nate-Energy Answers" IPS, Jan.] were for 
expanded, not extruded, foam. 11!1 
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more versatile they can be with 
the addition of a Commodore 
VICM ODEM. 

an investment of about $100. 

For around $100. the 
Commodore VICMODEM 
will turn your VIC 20 or 
Commodore 64 computer 

Most computer companies 
think it's reasonable to ask as 
much as $500 for a modem that'll 
give you telecomputing capabili
ties such as ou rs . 

The screens at the top of the 
page show a few examples of 
how versatile the VIC 20 'M or 
Commodore 64 fM can be with the 
addition of Commodore software. 

into a telecomputer. 
To make matters even better. 

Commodore includes a few little 
extras {such as a free hour's time 
on the two most popular telecom
puting services) that add up to a 
value of $19750~ A nice return on 

However, w ith a VICMODEM 
priced at around $100, we think 
we're being a lot more reason 
able. Don'tyou agree? 

The screens below them give 
you a few examples of how much 
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-high-tech springs are 
lighter, quieter, smoother 

They adjust vehicle 
height to give big-car 
ride to lightweight cars 

By E. F. LINDSLEY 
DRAWINGS BY RUSSELL VON SAUERS 

Twenty-five years ago air springs 
nose-dived into Detroit's technologi
cal graveyard. The original systems 
leaked and malfunctioned. And air 
suspension, at least temporarily, 
sagged into auto-design oblivion. 

Today, Ford and Goodyear are on 
the leading edge of a push to put the 
air ride back into cars. In a bold move, 
Ford will use the springs as standard 
equipment on its 1984 prestige mod
els, Mark VII and Continental. 
· Why didn't air springs work back in 
1957, and why will the technology 
work now? To get the answer to those 
questions and others; I visited Good
year's engineering center in Akron, 
Ohio. There I tested a Continental 

. prototype equipped with the latest 
version of the special suspension and 
spoke with the engineers from both 
Ford and Goodyear who designed and 
built the air-ride system. 

What advantages do air springs 
offer? 

• Plusher rides for lightweight 
cars. 

• Constant headlight aim. 
• No spring fatigue. 
• Lighter weight. 
• Easier, faster maintenance. 
• Sound isolation. 
Why did Ford give the air springs a 

second chance? To understand that, 
let's take a small detour into the na
ture of springs. 

Spring rate is the weight in pounds 
necessary to deflect a spring one inch. 

The higher the spring rate, the stiffer 
the spring and the heavier the load it 
can support. But increasing the rate 
decreases flexibility and increases 
ride harshness. This makes it tough to 
engineer a single spring rate for a ve
hicle where the gross weight varies 
greatly with load and the number of 
passengers. 

In the past, with 5,000-pound cars, 
the problem wasn't serious. Passen
ger weight and even a loaded trunk 
weren't a significant portion of the ve
hicle's gross weight. But today's cars 
with lower curb weights are profound
ly affected, since passengers and load
ing represent a greater part of the 
car's total weight. 

How do you preserve the car's ride 
characteristics without compromising 
load capacity? Most steel springs have 
only one rate. Make them soft enough 
for a good ride and you have no load 
capacity. Make them stiff enough to 
handle a large load, and a lightly 
loaded car-say, a driver alone- gets a 
rough ride. The answer, of course, is 
air springs. Their rate can be varied 
by simply changing internal pressure 
and air-spring-piston contour. My test 
ride convinced me that these Conti
nental lightweights will ride with the 
same smooth plushness of older, 
heavier vehicles. 

How is headlight aim maintained 
and spring sag from fatigue elimi
nated? Three sensors, one at each 
front wheel and one at the rear, mon
itor what Buddy Chance, Ford's su
pervisor of rear suspension and air 
suspension, calls the "S" and "D" 
dimensions. 

"The S dimension at the front is the 
correct position of the lower suspen
sion arm in relation to the body," 
Chance explains. "The D dimension 
at the rear is the correct position 

of the axle in relation to the frame 
rail." 

When the sensors signal the micro
processor that a change is needed, air 
is either added or released to make 
the necessary height compensation. 
Air that must be added comes from an 
electrically powered, oil-less, single
piston compressor. 

It all sounded good, but I had a 
mental picture of the car jacking itself 
up and down at every railroad cross
ing and bump in the road. 

How is that prevented? By two 
things, Chance says. First, the sen
sors have a V•-inch "dead" band 
through which they can move without 
stirring the compressor to action. Sec
ond, the reaction to inputs is not in
stantaneous. The microprocessor uses 
a Fourier sine wave that sums up the 
ups and downs to determine what ac
tion to take. If the sum of the ups is 
greater than that of the downs, for ex
ample, air is released from the sys
tem. That way, braking or a sudden 
stop isn't misinterpreted as a signal 

• • reqwnng a response. 
There are strong reasons why Ford 

and Goodyear expect the system to fi
nally fulfill its promise. Air-spring 
suspensions will travel over two mil
lion miles before they ever see the un
derbelly of a production auto. 

"By the time the cars start rolling 
off the production line, we'll have 
built about 250 or 300 prototypes," 
Chance figures. There are already 
about 32 prototypes being field-test
ed, he says. Some are being run in the 
frigid - 50-degree-F temperatures of 
Northern Canada; others are rolling 
through the blazing 125-degree tem
peratures of Death Valley. Several al
ready have up to 55,000 miles on 
them. And one has actually topped 

Continued 



6~hrs. 
We painted chis house in 6~ hours 
with a Wagner Power Painter. 
Jc cook us 17 hours with a brush. 
Both were done excluding trim. 

3111ins. 
We painted a shutter 

in 3minuces 
with a Wagner 
Power Painter. 

Ic cook us 
22minutes 

with a brush. 

2l111ins. 
We painted an eight-foot 
section of chis fence 
in 21 minutes with a 
Wagner Power Painter. 
Jc cook us 1 hour and 
20 minutes with a brush. 

4 4~ • 
We painted chis wtckerl 
chair in 4~ minutes 
with a Wagner Power 
Painter It took us 1 
hour with a brush. 



Every once in a while you come 
across a product that offers ~ignifi
cant advantages over a tried-and
true method of doing things. 

In the case of painting, consider 
a Wagners Power Paintel'<t instead 
of a orush. 

A Wagner Power Painter's 
eed should quickly make a 
eli ever out of you. Just among 
the examples we've shown, tfie 
time saved is astonishing. 

And a Wagner Power Painter 
is ideal for dozens of other 

painting chores around the house. 
t-----
~_.,; Professional-looking results 

made easier 
Of course. speed isn't a Wagner 

Power Painters only long suit. 
A Wagner Power Pamter also 

makes it remarkably easy to achieve 
professional-looking results- the 
spray lays down a smooth, even 
finish with no brush marks. 

And when it comes to intricate 
painting jobs like wrought iron rail
ings, louvered doors ana bicycles, it's 
amazing the way a Wagner Power 
Painter reaches into crevices and 
applies paint. 

That's also why a Wagner Power 
Painter is so effective on rough. 
textured surfaces like shake shingles . .I 

Splay_paints. lacquers. 
stains. varnishes. and more 
Virtually any kind of latex or 

oil-based paint is compatible with a 
Wagner Power Paintet 

It can also apply stains. var
nishes and lacquers. Or spray almost 
any other liquid, even pesticides. 

So a Wagner Power Painter is a 
lot more than just a "one project" tool. 

And cleanup is simple-just 
run the appropriate solvent through 
until it's clean. 

No air compressor 
The secret to a Wagner Power 

Painter is a precision electric, piston
driven pump. 

It creates a pressure that propels 
liquid out through the tip, which 
then forms the spray. 

There's no bulky air compres-
sor to lug around. And significandy 
reducecf'fogging" that usually ac
companies painting with compressor
powered sprayers oecause a 
Wagner Power Painter doesn't mix 
the paint with air. 

Hclpful attachments 
A variety of helpful attachments 

make Wagner Power Painters even 
more versatile. 

Complete outfits include things 
like a flexible SEray tip designed 
exclusively for floors and ceilings. 

And a tube that replaces 
the reservoir, so you can 
draw paint right from 
the can. 

You can even get an 
optional spray tip that 
narrows the spray for 

precision painting. 
But rather than simply reading 

about a Wagner Power Painter. we 
suggest you visit your local hard-

ware store, paint store, home center 
or wherever quality paints are sold. 

© 1982 Wagner Spray Tech Corp. 

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

Whether you're painting your 
'57 Chevy or the broad side of a 
barn, you'll discover 
there's a Wagner 
Power Painter that's 
just right for you. 

And we think 
you'll also discover 
it's high time you 
owned one. 

WAGNER 
Brochures 
Dept. L 
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1770 Fernbrook Lane 
Minneapolis. MN 55441 

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

PS-

Name __________________ _ 

Address-----------------

City---------

State ____ Zip ___ _ 
Allow 4 6 wuks for dtlwtty 

The Right Tool for Painting"' 



AIR SUSPENSION SYSTEM 
REAR HEIGHT 

INSTRUMENT·PANEL 
DIAGNOSTIC LIGtlT 

CLIP 
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185,000 without a single failure. 
Modern materials w~re also cited as 

a reason for confidence in the new 
technology. Today's leak-proof com
pression fittings and less-permeable 
plastic tubing are two examples. An
other is the spring's piston and end 
cap, made of composite plastic instead 
of cast aluminum. It's lightweight, 
less permeable, cost-effective, and 
more than strong enough, Ford and 
Goodyear claim. 

The new air-suspension system has 
the added benefit of actually being 
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Air-ride components (top) are shown in 
their chassis locations on the new unit
body Lincoln. There are no complicated 
mechanical linkages. Two sensors at the 
front and one at the rear signal the 
microprocessor when adjustments are 
needed in vehicle ride height. The illus
tration (far left) reveals the simplicity 
and scant number of parts in the spring. 
Front (left) and rear springs are shown 
in the photo above. Internal pressures 
range from 65 to 100 psi. 

mechanically less complicated than 
the original late-'50s setup. That 
means, despite the electronics, easier 
maintenance and service. 

The springs themselves are simply 
pressurized rubber cylinders. Howev
er, they are quite unlike a balloon. 
Tom Burkley, Goodyear's chief engi
neer for air springs, compared their 
construction to that of a two-ply tire. 
"They can take a heck of a lot of im
pingement from the road and are ex
tremely resilient. Sharp stones just 
bounce off." 

CONTROL 

If they are damaged, however, they 
cannot be repaired. Fortunately, re
placement is a snap. "An experienced 
guy in a garage could change one in 
about 10 to 15 minutes," claims Ford's 
Chance. Changing a steel coil spring 
is a lengthy and possibly dangerous 
procedure. 

The Ford-designed microprocessor 
is probably the most complicated part 
of the system and, like any other com
ponent, could fail. We're all aware 
that computers aren't the type of 
thing you trouble-shoot with a screw
driver and wrench. Hank Fresch, the 
Goodyear engineer who coordinated 
the air-spring program with Ford, ex
plained the computer's self-diagnostic 
system. "There's a diagnostic proce
dure programmed into the processor. 
The garage mechanic simply grounds 
a pigtail in the computer's wiring har
ness located in the trunk. By counting 
the flashes of a dash-mounted light, 
he can check the function of · each 
height sensor and the solenoids or 
even check for blocked or pinched air 
lines." 

An advantage that surprised me 
was the suspension's ability to pro
vide sound isolation from the road. 
Sound isolation is a major problem for 
unit-body cars. During my test ride, I 
tape-recorded the car's 60-mph passes 
over sections of badly broken con
crete. When I played the tape back 
later, I expected to hear the thunder 
of the car's suspension as it jounced 
and rebounded over the rough sur
face. Instead, there was silence, ex
cept for quiet conversation with the 
test driver and the sound of the seat 
belts creaking as we shot through the 
pylons on the handling course. 

Come 1984, Ford will make "It's 
like riding on air" a reality and not 
just a tired advertising slogan. 11!1 
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Camera-recorder 
uses standard 
Beta cassettes 

Aim-and-shoot BetaMovie camera-VCR 
combination eliminates connecting-cable 
and shoulder-strap snarls. Prototype por
table records but does not play back. 

I spotted a BetaMovie as I approached 
Sony's booth at an electronics trade 
show. It looks like a slightly bulky 
eight-mm movie camera. But the Jap
anese firm's newest marvel is bad 
news for film-camera makers. 

The 5.5-pound BetaMovie is a com
bination color-TV camera and VCR. 
Snap a standard L-830 Beta video cas
sette into it and you can record three 
hours and 20 minutes at Beta TI 
speed. (A battery charge lasts one 
hour.) 

Sound good? There's a slight twist. 
You'll need a Beta-format VCR at 
home to play back BetaMovie tapes. 
Sony- and other firms introducing 
the one-piece camera-recorder- de
signed it for camera recording only. 

Sony's announcement of the Beta
Movie stresses that no special play
back adapters are required and that 
the portable was designed without 
changing the Beta cassette's size. 
That's a swipe at its nearest competi
tor, the VHS-C format ["The New 
VCRs," PS, Nov. '82]. 

VHS-C, being sold by a few firms, is 
a cigar-box-size deck that uses a spe
cial card-deck-size, 20-minute cas
sette. VHS-C cassettes need an adapt
er for playback in home VHS decks. A 
shoulder mount lets you combine a 
camera and VHS-C deck in one pack
age. Stay tuned: The ail-in-one cam
era-VCR war is just beginning.
JohnFree 
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DETROIT REPORT 

By JIM DUNNE 

Concept 100 
That's what Ford is calling this new show 
vehicle. Two of its more interesting fea
tures are sonar-detection and satellite
navigation systems. In the detection sys
tem, lights inside the car tell the driver 
how close the front and rear bumpers are 
to an obstruction, an assist that makes 
parking, among other things, easier. So
nar beams, emitted from and received in 
the bumper face, detect all solid objects, 
including pedestrians. The series of col
ored lights informs the driver of the ap
proximate distance between the object 
and the bumper-red for close, yellow for 
a few feet, white for farther away- and on 
which side the obstruction lies. 

The satellite-navigation system is 
called Trip-monitor. It uses a nine-inch
diagonal, eight-color TV screen in the cen
ter of the instrument panel. The driver 
calls up map displays on it that pinpoint 
the car's location to within 400 meters 
(1,312 ft.), anywhere in the world. A car
locati6n indicator 'on the screen moves as 
the car is driven, enabling the driver to 
plot a route on the map. 

Pontiac aluminum V6 
Already supplying General Motors with 
its highest-volume four-cylinder-the 2.5-
liter (152.6 cu. in.) " Iron Duke"- Pontiac 
has embarked on a new project that may 
provide its sibling divisions with a V6. It's 
an all-aluminum type that displaces 2.8 li
ters (171 cu. in.) and can be used across 
the line in compact and full-size GM se
dans. The block is a die casting. It doesn't 
use iron liners for the cylinder walls. The 
aluminum is silicone-impregnated Reyn
olds 390, the same material used in Vega 
and Porsche engines. Prototypes of the 
engine have been tested for more than 
three years. If Pontiac gets the okay from 
GM management, it could be in produc
tion within 18 months. Look for this en
gine to be featured exclusively in Ponti-

ac's sporty STE and Fiero before it 's avail
able to Chevy, Buick, and Oldsmobile. 

NewZ 
One of the most interesting new models 
due from Japan is the Datsun/Nissan 
sports car that will replace the popular 
280-ZX. It's reported to be a completely 
new sheet-metal design powered by a V6 
displacing three liters (183.1 cu. in.). The 
new power plant replaces the in-line six 
that helped establish Datsun's reputation 
more than a decade ago. 

Riding on air 
Although the Lincoln will be the first pro
duction model to have the new air springs 
[" Air Lift for Cars," this issue), GM and 
Chrysler are also moving toward this type 
of suspension. Like Ford, the two makers 
will install them on big cars first. Later, 
they could show up on smaller models. 
Smaller cars with lower curb weights will 
probably benefit more since air-adjust
able springs can restore the design height 
of even an overloaded subcompact. Look 
for auto makers to install them at all four 
corners where possible. (In some small 
cars with front drive, space restrictions 
under the hood will limit air springs to the 
rear.) Spring for spring, the air-inflatable 
costs about a third of the cost of the met
al-coil or torsion-bar types. But compres
sors, sensing devices, and microproces
sors boost final costs higher.. 

High swirl 
It's the latest trend for combustion-cham
ber designers. High-swirl combustion
Ford calls it HSC- is a technique that 
speeds up the movement of the air-fuel 
mixture inside the combustion chamber. 
Ford uses it in the Tempo/Topaz four. 
Pontiac is planning to use a similar tech
nique in the 1984 2.5-liter (152.6 cu. in.) 
four it builds for GM's compacts and mid-

size cars. Chrysler will adopt the system 
for its 1.8-liter (109.8 cu. in.) four set for 
1985. High-speed induction of the air-fuel 
charge results in better distribution of ex
haust gases that are reintroduced into the 
engine. It also enhances mixing-and 
therefore burning- ofthe air-fuel mixture. 
In addition, this allows the use of a higher 
compression ratio for greater power out
put and fuel economy. Pontiac will raise 
the compression in the 2.5 from 8.2:1 to 
9: 1-a significant difference. 

Bigger front-drives 
Ford's next major project will be a com
plete overhaul of its full-size sedan lines. 
Front-wheel drive will take over com
pletely in 1985. The V6 engine will proba
bly be the only engine offered in these 
models. That's because the company's 
current V8 may be too long to fit cross
wise under the hood, and a four would be 
too small to furnish the performance big
car buyers prefer. 

Details about the cars are scant, but it is 
known that six-passenger capacity and 
luxury appointments will be carried over. 
Though the big sedans will join Escort 
and Tempo as front-drives, sporty mod
els, such as Mustang and Thunderbird, 
will retain the rear-drive layout. Chassis 
experts and the racing set tend to agree 
that rear drive offers handling advantages 
during aggressive driving. For example, 
the weight transfer to the rear of a car dur
ing hard acceleration provides greater 
traction for rear-drive cars. 

Pressure's on 
Firestone is currently testing its own ver
sion of a rubber-and-fabric spring that 
may be used in cars and trucks of the fu
ture. They look like long rubber barrels 
and stand as high as coil springs (photo 
above). They are also about the same di
ameter as coil units. Long life and precise 
tensioning are the major benefits; howev
er, noise absorption, ease of handling, 
and lighter weight are also some of their 
prime features. D 
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When you make a living with your vehicle, a costly 
breakdown can put you out of business. To keep your 
engine and business running smoothly, you need Quaker 
State quality. These Quaker State motor oils are made 
exclusively from Pennsylvania Grade Crude Oil. They offer 
quality protection for your vehicle. Quaker State: so good, 
it's America's 
best selling 
motor oil. 
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SCIENCE NEWSFRONT 

By ARTHUR FISHER 

Superconducting quiteron 
A new cryogenic device that acts like a 
semiconductor transistor but operates on 
entirely different physical principles has 
been invented at the IBM Thomas J. Wat
son Research Center by Sadeg M. Faris, 
shown in the photo above holding a wafer 
of experimental samples. Like a conven
tional transistor, the quiteron can amplify 
and invert incoming signals and switch 
rapidly. But it works at much lower pow
er-dissipation levels, about a hundredth 
that of state-of-the-art high-speed semi
conductor transistors. This makes it a nat
ural for highly integrated high-speed cir
cuits, where elements must be packed 
very tightly together and heat dissipation 
becomes a problem. In addition, it could 
be scaled down to a dimension of only a 
millionth of a meter on a side. 

Quiterons make use of the phenome
non of superconductivity, in which vari
ous metals lose all. resistance to a flow of 
electric current at temperatures near ab
solute zero, - 273 degrees C ( - 459.4 F). 
The device consists of two tunnel junc
tions formed by three thin films of super
conducting materials separated from one 
another by two even thinner films of insu
lating materials. Its operation depends 
on a non-equilibrium superconductivity 
phenomenon called, unfortunately, the 
heavy-quasiparticle-injection-tunneling 
effect, from which the name quiteron was 

somehow derived. Incidentally, all this is 
quite different from another supercon
ducting device that IBM, among others, is 

· developing: the Josephson tunnel-junc
tion switching device. 

A first for einsteinium 
Few people know that the chemical sym
bol Es stands for einsteinium, element 
number 99. Fewer still have ever seen 
any. Named for the great physicist, ein
steinium was discovered in 1952 in there
mains of a hydrogen-bomb explosion by 
workers in the various laboratories of the 
U.S. Atomic Energy Commission. One of 
the elements in the actinide series of the 
periodic table, it does not exist naturally 
and can only be formed by artificially 
transmuting the nuclei of lighter elements 
in nuclear reactors- and then only in very 
tiny quantities. Like all of the other acti
nides, einsteinium is radioactive and un
stable: One of its principal isotopes has a 
half-life of only 20 days. 

Because of this scarcity, the chemical 
and physical properties of the metal had 
never really been measured adequately
until now. Radiochemists at Los Alamos 
National Laboratory used a vaporization 
technique to deposit minute samples on 
targets for analysis. They used less than 
100 micrograms, then the Western 
World's entire supply. 

" los Alamos has the ability to work 

with very tiny quantities of materials," 
says John Ward of the lab's Materials 
Science Technology Division and head of 
the project. "We have obtained precise 
data on our targets from as little as one
trillionth of a gram of material. 

" Two of the fascinating things we dis
covered," says Ward, "arethateinsteinium 
is clearly a divalent metal . .. and also that 
it is more volatile . . . than barium or cal
cium. We had considered those to be the 
most volatile divalent elements." 

The transplutonium actinides (those 
that come after plutonium in the periodic 
table) may someday be used as power 
sources to replace bulkier plutonium 
sources in remote power stations, as radi
ation and neutron sources, and as diag
nostic tools for medical treatment. 

World's smallest holes 
Researchers in the University of Illinois 
Materials Research Laboratory have used 
the focused electron beam of a scanning
transmission electron microscope to drill 
the smallest permanent holes ever in. 
crystalline specimens. The holes are only 
20 times the diameter of a hydrogen 
atom, which is one angstrom. 

Toxemia cause found? 
The 100-year-old mystery of toxemia of 
pregnancy may have been solved with 
the discovery of a previously unknown 
wormlike microorganism, shown in the 
photo below. The disease is the second 
most important cause of maternal and fe
tal death, after hemorrhage, affecting 
300,000 women with 24,000 deaths in the 
U.S. alone. It may cause as many as five 
million deaths w orldwide each year. Two 
medical researchers at Loyola University 
Medical Center, Dr. Silvio Aladjem and Dr. 
Judith Lueck, now believe they have iso
lated the causative organism, which they 
have named Hydatoxi Jua/ba. Dr. Lueck 
first observed the organism in the placen
tal tissue of toxemic mothers and later in 
the circulating blood of toxemic patients. 
When she and Dr. Aladjem injected preg-

Continued 
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Al l-purpose. pro fes
sional staple gun with 
powerful hand compres
sion staple driving action 
for 1. 001 heavy duty jobs 
- like installing cei ling 
tile , insulation , weath
erstripping . vapor bar
riers , etc . 

Model ET-50 
ELECTRIC 

,~~ 
. ~'*' ...... )~' Operates 
"'\ on any 

110 Volt 
AC-60 Cycle 

Outlet. 

Lightweight electric staple 
gun that works on standard 
household current. Easy
squeeze trigger-fast oper
ation makes it tireless for 
women to use as well as 
men. 

Manual or electric . .. Arrow Staple Guns make 
fast. effortless work of those do-it-yourself home 
fix-up projects! Easy one hand operation leaves 
other hand free to hold, stretch and control ma
terial for that professional finishing touch . . . 
whether you're a home handyman insulating an 
attic or a handy homemaker covering a valance. 
Both models use Arrow No. T-50 staples in 6 
sizes: 1/4", 5/16", 3/8", 1/2", 9/16" and Ceiltile. 

Available at all leading Hardware, Home Center 
& Discount Department Stores everywhere. 

Arrow Fastener Company, Inc. 
271 Mayhill Street, Saddle Brook, N J 07662 
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nant animals with material containing Hy
datoxi, the animals developed toxemic 
symptoms. Other experts caution, how
ever, that these results require further 
checking for confirmation. 

King Tut in the desert 
Colonel Mohey Hussein, chief designer of 
the King Tut solar-power project, checks 
an array of solar-collector tubes (above 
left) to be used in an ambitious plan to 
irrigate a patch of the Egyptian desert us
ing heat from the sun. The system uses 
1,000 such tubes in a structure 55 meters 
(180 ft.) long. Sunlight is focused by an 
internal curved aluminum reflector onto a 
heat pipe, and the heat is used to vaporize 
Freon. The expanding vapor drives a 
modified multivane compressor, which in 
turn drives an irrigation pump. The new 
solar generator was designed at En
gland's Cranfield Institute of Technology. 

Tevatron magnet 
Designers at the Department of Energy's 
Argonne National Laboratory have built a 

. new kind of magnet that w ill be used to 
guide beams of particles at the Tevatron, 
which will be one of the world's most 
powerful atom smashers when it is com
pleted in the mid-1980s. 

The new magnet weighs three tons and 
is about 10 feet long. Its peak magnetic
field strength is five tesla- about 150,000 
times stronger than Earth's but not by any 
means the strongest ever built. The prin
ciple of the magnet is that the field along 
the central axis of its cylindrical cavity is 
zero. The charged particles in an acceler
ator beam that do not travel along the 
axis encounter an ever-increasing mag
netic field that repels them back toward 
the center, like so many frisky sheep be
ing herded in the desired direction. The 
magnet conductor is a coil of supercon
ducting niobium-titanium alloy. When 
cooled to near absolute zero, the coil 
loses all resistance to electric current. 
Thus intense magnetic fields can be sus
tained at low electric-power costs. 

The Tevatron, being built at Fermi Na
tional Accelerator Laboratory near Ar
gonne, will generate beams of particles 
with collision energies of one TeV, or one 
trillion electron-volts. It will be used to 
study the fundamental forces in nature 
[see " Cosmic Order," this issue). 

Welsh wind power 
This 200-kilowatt wind turbine in South 
Wales (above right) is Britain's first to 
generate electr.icity for the national grid. 
Built for the Central Electricity Generating 
Board by James Howden, a Scottish engi
neering firm , it will generate about 
380,000 kW a year, enough to satisfy the 
electricity demands of a small village. The 
Board plans to order a larger, four-MW 
turbine this year. 

The computer-operated turbine is 80 
feet high. Special drag flaps on the blade 
tips shut it down automatically in storm 
winds or if v ibration develops. 

More solar water splitting 
Two physicists at Bell Laboratories in 
Murray Hill, N.J., have developed an un
usually efficient solar electrochemical 
system for splitting water into hydrogen 
and oxygen. Adam Heller and E. Aharon
Shalom use two electrodes immersed in a 
bath of perchloric-acid solution. The an
ode is made of titanium coated w ith ru
thenium dioxide. The cathode is made of 
indium phosphide coated with a 10-ang
strom-thick layer of rhodium. 

This is one of the large breed of water
splitting " batteries" in which an external 
voltage must be applied. When it is, hy
drogen gas is given off at the cathode and 
oxygen at the anode. But when sunlight 
shines on the system, a lower voltage can 
be supplied. 

In the latest guise of the system, the 
rhodium f ilm on the cathode is allowed to 
become saturated with hydrogen. This 
produces an alloy that passes a flow of 
electrons into the indium phosphide layer 
beneath it. And that, in turn, increases the 
system's efficiency to 16.2 percent. .:!! 
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~car test & driving report 

-stylish and fast 
plus mileage in the 20s 

Three old rivals were tested by PS. For a 
long time, emission and fuel-economy re-
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quirements made performance vehicles 
shadows of their former selves. Now, 

By JIM DUNNE 
and JACK KEEBLER 
PHOTOS BY GREG SHARKO 

One prominent trend in today's auto 
market is the boom in muscle-car 
sales. While demand has not matched 
that of the early '70s, the resurgence 
is a clear sign that buyers still yearn 
for excitement. 

We selected three samples of this 
trend- Chevrolet Camaro Z28, Ponti
ac Firebird Trans Am, and Mercury 
Capri RS (a Mustang GT twin)- for 
this month's comparison test. Each of 
the cars was equipped with the big
gest engine available- identical 305-
cu.-in. V8s in the GM cou8ins and a 
302 VB in the Capri- and each had a 
five-speed manual transmission. 

The results: There's a big difference 
[Text continued on page 28] 

For specs and test results, see page 26 

sporting quality returns (from top) : Fire
bird Trans Am, Camara Z28, Capri AS. 

Cllpyngh'ed m tenal 





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



VANTAGE ~ 
~ 
~ ., 

.. 

\fANTfjff~ low Ia, 9rng 
ULTRA --:--.::::::. 



ffi cor test & driving report 

> 
m~~+-4-4-~-+-+-+ 

"' z f----.1-t-t: 

IH--:.t.~ 
3 '--'--'--'--

Sleek side views 
don't reveal the 
fact that Capri 
has a significant
ly larger rear 
seating area than 
the GM models. 
The big VBs upset 
the front-to-rear 
weight ratio, but 
the efficient, reli
able, and power
ful engines are a 
welcome relief 
from overtaxed 
sixes and buzzy 
fours. 

PS serviceability ratings E 
0 1!C ~ • ~ -! i. 

How easy is it to ser-
vice our test cars? For 
example, is that heat-
er hose clamp out in 
the open where it can 
be reached easily? To 

• give you an approx1-
mation of how diffi-
cult it is for a typical 
person to perform 
various service opera-
tions on the cars, we 
examine each vehicle. 
Here's what the num-
bers mean: 1, very 
difficult; 2, difficult; 
3, average degree of 
difficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 

Performance 
• comparison 

with selected 
1983 and 
earlier models 
19B2 Chevrolet Camaro Z2B VB 

19B2 Chevrolet Corvette VB 

19B2 Datsun 280-ZX turbo 6 

19B2 Ford Mustang GT VB 

1982 Mazda RX-7 2-rotor Wankel 

19B2 Pontiac Trans Am VB 

1983 Dodge Charger Shelby 4 

19B3 VW Rabbit GTI 4 
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Checking fluid levelS 
Battery 4 5 4 
Master cylinder 5 4 5 
Windshield washer 5 5 5 
Engine oil 3 1 3 
Coolant 5 5 5 

Checking the engine 
Spark plugs 1 1 1 
Distributor 1 1 1 
Oil filter 2 1 2 
Oil fill 3 2 3 

Replacing ho-
Upper radiator hose 3 4 3 
Lower radiator hose 1 3 1 
Heater hoses 3 3 3 

Chanfting bulbs 
. 

Head 1ghts 4 3 5 
Taillights 2 2 2 
Front running lights 3 3 3 
Front parking lights 3 3 5 
Front directionals 3 3 5 
Rear directionals 2 2 2 
Rear running lights 1 2 1 

Checking fuses 3 2 3 

Spare-tire ec:c:enlbillty 4 3 4 

Chenging belts 2 3 2 
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f6 10.5 158 65.0 2B.6 72 

14 B.4 184 59.5 27.6+ 74 

21 9.B 148 65+ 27.6+ 73 

1B 9.7 153 59.5 27.4 73 

21 11.8 209 65+ 27.6+ 75 

17 10.1 188 64.7 2B.1 69 

2B 12:7 201 66.B 31.0 73 

26 12.3 153 63.0 31.5 71 

Test results, dimensions, and specs 

TEST RESULTS 
Acceleration (sec.) 

0-60 mph . . . . . . . . . . 
Brake test (cool) 60-0 mph 

Stopping distance (ft.) .. 
Pedal pressure (lbs.) .. . 

Brake test (hot) 60-0 mph 
Stopping distance (ft.) .. 
Pedal pressure (lbs.l . . . 

Interior noise @ 60 mph 
(dBAl . .. . . ... . . .. . 

Handling test (mph) .. . . . 
Maneuverability test (mph) 

EPA FUEL MILEAGE (miJi) 
Highway ..• ... . .. . . . . 
City ~ ..... . .... . ... . 
Calif. city .. ..... .. .. . 

PS FUEL-MILEAGE TESTS 
(steady-state mP&l 
35 mph ... , .... I •••• 

55 mph ... .. • . .. . .. . 

Camaro 
Z2B 

10.5 

197 
40 

192 
25 

71 
61.9 
27.7 

26 
16 
1B" 

24.7 
21 

8.2 

175 
30 

178 
100 

74 
59 
26.5 

28 
15 
17 

21 
20.2 

Fire bird 
Trans Am 

10.1 

192 
40 

200 
45 

72 
61.5 
27.6 

26 
16 
18• 

24.9 
20.9 

TEST CONDITIONS: Ambient temperature, 58° F; relative humidity, 85 percent: baro
metric pressure, 28 .72 inches Hg 

"Fuel-injection engine 

DIMENSIONS (inches) 
Wheelbase . . . . . . . . ... . 
Overall length . . . • . . .. . 
Overall height ..... , • . . 
Overall width . , . . . . . • .. 
Track, FIR . .. ... .. ... . 
Ground clearance •... .. . 
Front head room . ... . .. . 
Front hip room . . .. . . , .. 
Front leg room . . ... . • .. 
Rear head room ... .... . 
Rear hip room ..... ... . 
Rear leg room (min.) .... . 
Rear knee room (min.) . .. . 
Couple distance . .. •.... 

SPECIFICATIONS 
Engine type ... •. .. .••. 
Displacement (cu. in.IL) . . . 
Compression ratio . . .... . 
Carburetion . .. . .... .. . 
Net hp@ rpm . . . ... .. . 
Net torque (ft.-lbs.) @ rpm 
Transmission ... . ... .. . 

Axle ratio .. . .... . . . . . 
Tire make .. .. • . . . • . . . 
Tire type .. .. . . . . .. .. . 
Tire size . .... .. . .... . 
Steering . .... .. .... . . 

Overall steering ratio . ... . 
Turns, lock to lock .. .. . . 
Turn diameter (ft.) . .. • .. 
Front suspension . .. .. . . 

101.0 
187.8 
49.8 
72.0 
60.7/61.6 

4.8 
37.0 
56.3 
43.0 
36.1 
42.8 
28.6 
-0.6 
26.3 

V8 
305/5 
B.6:1 
4 bbl. 
150@ 4,000 
240 @ 2.400 
5-speed manual 

3.23:1 
Goodyear 
Eagle GT radial 
P215/65R15 
Power, recircu
lating ball 
14:1 
2.5 
36.9 
Independent, coil 
springs, modified 
MacPherson strut 

Rear suspension . . . . . . . . Salisbury axle, 

Front stabilizer-bar 
diameter (in.) .... . . . . 

Rear stabilizer-bar 
diameter (in.) .. . .. . . . 

Brakes .. . • . .. .. .. ... 

Brake swept area <sq. in.) .• 
Fuel tank (gal. ) .. .. . . . . 
Trunk space (cu. ft.) . . . . . 
Liftover height (in.) .... . . 
Curb weight (lbs.) .... .. . 
FIR weight distribution (%) 
Basic price .• .... •.... 
Price as tested . ... . . . . . 
Major options 

coil springs 

1.22 

0.82 
Power, disc/drum 

307 7 
16.1 
31.2" 
34.7 
3 ,328 
58/42 
$10,3361 
$13,271 

100.4 
179.1 

51.9 
69.1 
56.6/57.0 

6.2 
37.2 
55.9 
41.7 
35.5 
47.1 
29.7 
- 1.2 
27.6 

V8 
302/5 
8 .3:1 
4 bbl. 
175@ 4,000 
245@ 2,400 
5-speed manual 

3.08:1 
Michelin 
TRX radial 
220/55R330 
Power, rack and 
pinion 
20.03-16.05:1 
3.05 
37.4 
Modified Mac
Pherson strut 
with coil spring 
on lower control 
arm 

101.0 
189.8 
49.8 
72.0 
60.7/61.6 

4.8 
37.0 
56.3 
43.0 
35.6 
42.8 
28.6 

- 0.6 
26.3 

V8 
305/5 
B.6 : 1 
4 bbl. 
150@ 4,000 
240@ 2,400 
5-speed 
manual 
3.23:1 
Goodyear 
Eagle GT radial 
P215/65R15 
Power, recircu
lating ball 
16.5-14.3:1 
3.0 
36.9 
Independent, 
coli springs, 
modified Mac
Pherson strut 

Four-link rigid Salisbury axle, 
axle, coil springs coil springs 

1.12 1.18 

0.55 0.47 
Power, disc/drum Power, 

disc/drum 
275.6 307.7 
15.4 16.0 
32.5* 31.2~ 

29.8 34.7 
2,ro 
5 /43 

3,325 
58/42 

$9.241 
$10,7282 

$10,396 
$14.0743 

(over $100) 
on test car . . . . . . . • . . 1Power locks $ 120, tinted glass $105, power win

dows $180, rear wiper $120, rear defroster $135. 
AIC $725, speed control $170, tiltin~S wheel $125. 
AM-FM with clock $267, charcoal fin1sh $227. TRX 
tires $327, rear defojger $135, AM-FM st~reo $199. 
premium sound $117, tinted glass $105. Luggage 
trim $123, rear wirer $120, AIC $725, cruise control 
$170, tilting whee $105, power windows $180, pow
er lock $120, power seat $210. performance package 
$229, AM-FM radio $590. 

*With rear seat folded 

. . 

' 
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It comes through the walls. It comes through the ceiling and it comes through the floor. 
There's no escaping the signals. 

It's eerie .. As you walk through the haun- batteries (not included) that pick up the 
ted house above, you'll hear noises in stereo broadcasts flawlessly. 
the dead of night. You may hear music. This is a professional system. It's not 
You may hear voices. the kind that you use to broadcast to an 

And the noises don't stop when you FM radio. There's no competitive inter-
leave the house. You'll hear them in the terence on the VLF part of the FM band. 
rose garden and by the pool. You'll hear And the sound is dramatic to 14Khz. 
them in bed at night while your wife is The headphones have left and right 
asleep. And you'll hear them while you volume controls and an on/off switch. 
work on your car in the garage. Everything is self contained. And, there 

If it's music you hear in the haunted aren't even any wires. 
house, it may sound amazingly like your LUXURY, SILLINESS OR NECESSITY 
favorite records, tapes or FM stereo sta- This system is luxury at its finest. The 
tions. If you hear talking it may sound Samarium Cobalt headphones with mylar 
like an AM radio or a TV show. diaphragms produce thunderingly mag-

GHOSTS OR POLTERGEISTS nificent sound. But the real luxury is the 
AT YOUR HOUSE TOO total freedom of movement you'll enjoy. 

Now your house can be haunted too. Imagine listening to your stereo in 
On the roof, in the garage or in your any room in your home. I hooked up the 
house, you'll hear the sounds too. system on a Sunday. Just the first day, I 

And the sounds you hear may resem- listened to my stereo while I took pic-
ble your favorite records or tapes or your tures for this catalog, then I listened 
TV. You can walk from room to room, lie while I cleaned out our pool filter. 
in bed, or sit on your patio. Upstairs or After dinner on Sunday I usually watch 
downstairs, the noises are everywhere. 60 Minutes. But, the automatic closer on 
WHO WANTS A HAUNTED HOUSE? our garage door had broken and I'd pro-
Before we determine what these super- mised my wife that I'd fix it. 

natural noises might be, let's see if you So, I listened to 60 minutes in the gar-
might want your house to be haunted age while I installed the new closer. 
just like my house above. ~-

You see, I love to listen to my stereo. 
But unfortunately I rarely have time to 
just sit down and listen. Usually, I've got 
a project around the house to finish. 

I've got several pocket cassette play
ers with FM. But, to be honest, I get very 
tired of listening to the radio station's 
choice of music and commercials. 

Besides, I've got a large collection of 
open reel tapes and records that I've 
never copied onto cassettes. Now I can 
listen to anything hooked up to my stereo 
wherever I am and whatever I'm doing. 

GHOST DISCOVERED 
The supernatural noises I've been des

cribing are caused by a remarkable de
vice called the Freedom Stereo·. 

It's a sophisticated VLF (Very Low Fre
quency) stereo transmittter that con
nects to your stereo, or an earphone jack 
on your TV, and plugs into any AC plug. 

You can hear stereo transmissions 
anywhere in your home because VLF 
broadcasts pass right through walls, ceil
ings and floors. The left channel is broad
cast at 194Khz and the right at 224Khz. 

To listen to records, tapes, TV or any
thing else you desire, you wear a superb 
pair of lightweight samarium cobalt head
phones with sophisticated built-in crys
tal locked receivers powered by 2 AA 

- -

• -
Finally, I like to watch late night TV. 

My wife likes to sleep. Well, with my 
new Freedom Stereo .. I can listen to TV 
or stereo as loud as I want as late as I 
want without bothering anyone. 

If you live with anyone who is a little 
hard of hearing and you're in pain from 
the volume level that they listen to on 
TV, just have them wear the headphones. 
They can listen as loud as they want 
while you listen without pain. 

INSTALLATION 
Just use any 'tape out' in your stereo to 

feed this unit. There's even a 'tape out' on 
this unit so you don't lose the use of your 
tape deck. There's also an input that 
matches your TV's earphone output. 

OK, here's where you do some work. 
But. don't panic, it's not hard. 

You need to run a wire (included) around 

the listening area. This transmitter uses 
what is called a loop antenna. You'll 
hear the dramatic broadcasts as long as 
you're in the loop. 

I ran the wire around my house. And, I 
found it was really easy. On the front of 
the house, I just used the hooks we have 
for our Christmas lights and in back I ran 
it along the ground. The wire can be 
inside or out, up or down. 

I also wired our back yard. It was easy 
too. I ran the wire along our fence on one 
side and down a wall on the other side. 
In all, I spent about an hour. 

It comes with 1 oo· of wire. which is 
enough to do a good size room. I want 
you to haunt your whole house, so I've 
added an additional 250' roll of wire. 
You can cover an even larger musical 
area by just adding more regular wire. 

The Freedom Stereo"' is made by Cy
bernetwhich is a sister company of KLH. 
It is ULand FCC listed. And it's backed 
by Cybernet's limited warranty. 

HAUNT YOUR HOUSE 
RISK FREE 

You're free. Now you'll be able to move 
around while you listen to music or TV. 

Try the fabulous Freedom Stereo"' risk 

1111111 

free in your own home. If you aren't 
100% satisfied simply return it in its 
original box within 30 days for a refund. 

To order ~our Haunted House Free
dom Stereo risk free with your credit 
card, call toll free or send your check not 
for the discounted $1 79 price that OAK 
originally sold it for, but because of a 
large cash purchase send just $97.50 
plus$4 for post. and handling. Order No. 
9632. CA res add 696 tax. 

Why be anchored to just one spot for 
great sounding stereo or TV. Be free. 

OAK 
INDUSTRIES INCORPORATED 

==----= TOLL-FREE 1-800-423-2636 
If busy, after hours; on weekends or in CA 
CALL TOLL-FREE •.• 1-800·228-1234 
10845 Vanowen St., N. Hollywood CA 91606 



They're caulks, fillers, and 
adhesives from DAP. You can 
count on them for quality and per
formance, just like professionals 
do. That's why DAP is the only 
brand I recommend. 

In fact, for every household 
job, DAP gives you the widest 
selection. 

GUles. Trust DAP caulks for 
everything from weather-proofing 
around windows and 
doors to sealing around 
tubs and tile. 

to use 

flars. DAP spackling, glazing, 
and wood-filler products are ideal 
for all r patch-up, seal-up, fix-

iects. 
DAP adhesives en

sure stronger than nail-tight bonds 
when installing panelling, furring, 
molding, flooring, carpeting and 
more. 

So reach for top-quality DAP 
products. They're all easy to use and 

last for years. That's why 
more people trust DAP, 
and ask for it by name. 

trusted 
® 

inCIUks, 
© 1983 DAP Inc. DAP Is a t rademark of DAP Inc., Dayton, Ohio 45401 . 

THE HADDON WOOD JOINER® IS THE TOTALLY NEW 
AND EASY WAY TO MAKE CONCEALED DOWEL JOINTS! 

NOW, you can make edge to edge, end to end, edge to 
: surface, mitres ... any dowel joint with this special, low 
1 cost tool. No measuring, no marking... no mistakes. 
I Saves you time, money and effort. Fast, accurate and 
: easy! 
I You owe It to yourself to find out all about this NEW, 
: money saving, money making tool. It's the world 's best 
1 way to join wood! 
I 
1 Send for your FREE information today. You really can' t afford to miss it! 

• 

• 

Corner 
Joint 

: HADDON TOOL-DEPT. S1•P.O. BOX 515 • McHENRY, IL•80050 USA 
1 You will be glad you did! . . · Jlilnt . 
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FS cor test & driving report 

PS ratings-
test report in a nutshell 
The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor,O. 

e 
AS 

Acceleration 5 
Braking 1 
Handling 4 
Maneuverability 5 
Quietness 0 
Roominess 3 
Vision 3 
Entry/exit ease 3 
EPA economy 2 
Ride comfort* 2 

*Authors' opinion 

'! 

!I JJ~ 
5 5 
2 1 
3 3 
4 5 
0 1 
3 3 
4 3 
3 3 
2 2 
2 2 

. in speed between the GM cars and the 
Mercury. Capri was the clear winner, 
zipping to 60 mph in an average of 8.2 
seconds, more than a full second fast
er than the Mustang GT we tested 
last year [PS, June '82]. Firebird, with 
a 10.1-second average, and Camaro, 
with a 10.5, lagged far behind. 

Closer examination of the equip
ment used on the test cars this year is 
revealing when compared with last 
year's models. For example, the 1982 
Mustang had a two-barrel carburetor 
and a four-speed manual transmis
sion. This year's four-barrel carb and 
the manual five-speed seem to ac
count for the 11/2-second-faster zero
to-60 time. Camaro and Firebird dif
fer from the '82 models in using five
speed manual transmissions (instead 
of a four-speed manual and a three
speed automatic, respectively). Still, 
the zero-to-60 times were identical to 
those posted a year ago. 

Why are the GM cars slower? We 
looked at three design aspects for the 
answer: chassis weight, real axle ra
tio, and engine output. Capri weighs 
about 300 pounds less than Camaro 
and Firebird. That's about 10 per
cent-a big advantage, admits a Pon
tiac engineer. But GM seems to have 
an advantage with a more aggressive 
3.23:1 axle ratio versus Capri's 3.08:1. 
This is evidently offset by more-eager 
gearing in Capri's transmission. Fi
nally, Ford has made some remark
Able advances in engine design. The 
175-horsepower output of the carb
equipped 302 is outstanding. That's in 
contrast to the GM 305's 150. Al
though GM's optional 305 with dual
throttle-body injection develops 175 

Continued 
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It's the wsr of the future. It's fought with s/1 new technology. And the stakes sre enormous. 
It's a war. It's the Phone Company they're waiting, because this phone has OAK is the largest direct selling man-

against the independents. And, your another exciting feature. It provides the ufacturer of magnetic products. We' re 
home is the battlefield. person on hold with a beautiful restful proud to say we have over 240,000 cus-

While the independent phone manu- musical melody, calculated to brain- ' tamers. That's why Zeta picked OAK to 
facturers' ammunition consists of exotic wash them into being patient. introduce this phone under their name. 
new features, the Phone Company's main MORE EXTRAS TRY THE ATTACK PHONE 
weapons are complacency and trust. OneofthenicestfeaturssoftheAttack RISK FREE 

ASSAULT TEAM Phone is the push button keyboard. As Make a call. A built- in electret con-
In the forefront of the assault on the you touch each key, you' ll hear a beep to denser microphone and a Mylar• dia-

70 million plus homes controlled by the confirm your action. You can set its de- phragm speaker let you hear and be 
Phone Company, is the new space age lightful electronic ring for loud. soft or heard with the quality of a fine stereo. 
Attack Phone pictured above. off to suit your needs or mood. Put someone on hold. You can forget 

As the battle begins, let's compare The Attack Phone is a desk or counter ever leaving a phone off the hook again 
the troops. You can acquire an Attack top phone just like any other phone, but when you go to another room. And wait 
Phone in the four colors shown above. it's also a wall phone. Just screw in the till you hear the comments from your 
But, you can get color from the Phone two screws (included) and you've got a friends about the music on hold. 
Company too. genuine wall phone. Try the Attack Phone in your own ho·me . 

The Attack Phone has a base and a It's even wired so that you can plug risk free. If you're not 100% satisfied, 
handset. And, so do the Phone Com- into an existing wall jack behind the simply return it to OAK within 30 days in 
pany's phones. But here's where The At- phone or run the matched color co- its original box for a courteous refund. 
tack Phone pulls ahead. ordinated cord to a modular jack. To order your Zeta Attack Phone risk 

BATTLE PLAN You .can hang up the Attack Phone by free with your credit card, call toll free or 
The Attack Phone represents the lat- returning it to its base, touching the send your check for the incredible price 

est in electronic circuitry. It has all the hang up button in the base, or the reset of just $28.50 plus $2.50 for postage 
latest features. One touch of its# button button on the handset. and handling to OAK. CAres add 6% tax. 
and this phone will automatically redial The Attack Phone simply plugs into Use Order Number 9628 for Red, 9629 
the last number you called. any standard modular jack and is totally for Ivory, 9630for Blue or9631 for Gray. 

There's a • button too. Hold this but- line powered. It uses universal touch Now you can match the color of your 
ton, and it's like electronically putting button pulse dialing that will work per- phone to your room and have a phone 
your hand over the mouthpiece so you fectly whether you now have rotary or with the electronics of a fine stereo. 
can talk to someone with you without push button phones. Yes. The Phone Company makes good 
the person on the telephone hearing. So, how much does this incredible equipment. But, there's nothing like 

But, here's the best part. The Attack desk or wall phone, with hold, music and competition to bring out innovation. The 
Phone has a lighted hold button on its a choice of colors to match your decor, Attack Phone represents the latest in 
top. Touch this button and you can put cost? Does it cost the $3 to $8 per month the war on the Phone Company. 
the phone back in its base and leave the that the Phone Company charges for 
person you've been talking to on hold. their dumb phones? 

Then you can pick up this phone again Not a chance. With OAK's massive 
or any phone in your house (even the cash buying power, it's yours in your 
Phone Company's) and just start talking. choice of colors for just $28.50. 

There's more. Let's say you forgot you And, you' re protected. It's made by 
had someone holding or they hang up, Zeta, a company you may not be familiar 
the hold feature will drop out imme- with by name, but a major force in cord
diately and clear your line. less OEM (Private label market) phones. 

But, they aren't likely to hang up while It's backed by their limited warranty. 

---~- • I :o • --- ·- ---- ------

OAK 
INDUSTRIES INCORPORATED 

....__ _ __, TOLL-FREE 1-800-423-2636 
If busy, after hours, on weekends or in CA 
CALL TOLL-FREE ••• 1-SOG-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 
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WCO CLICKS WITH 
A 

AT SPECIAL PRICE. 
See your Easco dealer for a 

:Ys" drive socket set featuring ratchet 
with new push-button release to 
pop-oft sockets. 13 pieces include 
sockets from 3fs" to 13fi6". Lifetime 
guarantee. Now yours at a special 
low price. 

© 1983 Easco Hand Tools, Inc. 
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ffi car test & driving report 

horses, buyers are limited to the 
three-speed automatic transmission. 
Based on tests we conducted in 1982 
with a Cross-Fire Injection Z28, the 
best Camaro or Firebird will cut the . 
zero-to-60-mph time by about one sec-
ond- still slower than Capri. 

Braking results on the three test 
cars were disappointing. In contrast 
to top marks for acceleration, the cars 
did not stop with comparable quick
ness. Stopping distances in our 60-to
zero test were below average for all 
three models. In measured braking, 
Capri ranked first with a so-so dis
tance of 178 feet. Camaro and Fire
bird came in with distances of197 and 
192 feet, respectively. 

Ride comfort isn't usually a top
ranked feature among sporty-car 
drivers. These models reflect that dis
regard: Road-and-engine noise is high 
in the passenger compartments. We 
suspect that this may even be "de
signed in" to give the driver the im
pression of a hard-working drive train 
and chassis. 

A taut chassis ride is usually a sign 
of good handling; however, Camaro 
and Firebird- and to a lesser degree, 
Capri-seem overly rough. On smooth 
surfaces, such as our test track, the 
ride is acceptable and handling is 
good to excellent. But on rougher 
roadways the GM bodies jolt sharply 
over small irregularities, and the 
back ends are twitchy during hard 
cornering. We suspect that after sev
eral thousand miles of this pounding 
treatment the cars may become 
plagued with rattles. 

The fuel-economy tests were inter
esting. Although the 20-mpg fuel 
economy was a pleasant surprise, 
keep in mind that the economy runs 
are conducted on a flat, straight road 
with as little throttle-position varia
tion as possible. Around-town driving 
consumed $10 fill-ups as if they were 
salted peanuts. Here's how the cars 
look up close. 

Camaro Z28 
Camaro's relatively large size and 

high chassis weight go against the 
current trend, but GM engineered 
this beefy unit body to handle the 
power of its most muscular V8s. In
side, the front-seat area is especially 
wide, offering much more room than 
is needed for just two adults. This ac
counts for most of our "3" rating for 
roominess in the nutshell table. The 
rear seating area is tiny; it is not for 
adult passengers. 

Continued 

Firebird's rear drifts right during brake 
test. PS tester turns the front wheels in 
the same direction to keep the vehicle 
straight and within the brake lane. 

Copynght ld 'l1a erl~l 



When you are at rest, so is your 
heart. A low resting heart rate us
ually means you' re in good condi
t ion. Have you checked yours? 

W hen you exercise. you should 
reach your heart's target zone. But, 
have I reached my exercise target 
zone, or just had too much coffee? 

It' s a high fashion dress watch and a sharp looking sports watch depending on 
w hich band you use. You get two luxurious bands w ith this watch. 

Now you can exercise, rest swim or go out to dinner wearing the latest in computer pulse 
takers on your wrist. Plus, it's a talented sports watch and a formal dress watch too. 

By Drew Kaplan my heart and neither dangerous esca- has a stopwatch, a lap timer, and dual 
It's a fact. You can tell a lot about your- pades nor total wastes of time. Of course, finish mode. Its band is made of very 

self from your heart rate. You can eval- before beginning any exercise program tough polymers. So, it's a sports watch. 
uate the condition you are in, how much you should consult your own doctor. But wait, I don' t like black watches 
stress you are under, and how hard you BUT ISN'T EVERYONE DIFFERENT? for dress. So, I've gotten Innovative to 
should be exercising. Here's the really exciting part. The add a deluxe matching stainless bracelet 

Think about it. How fast does your worse shape you're in, the faster you' ll to the watch. It's rendered in stainless 
heart beat when you climb a flight of reach the target zone and the less work and black and is a perfect high fashion 
stairs? And how long does ittakeforyour you'll have to do to stay in the zone. choice. So, it's a dress watch. 
heart rate to return to normal? You see, as you get in shape, your Plus, there's a 24 hour alarm and an 

Well, if you're at all like me, you may heart doesn't have to beat as hard to do hourly chirp. The stainless band is great 
be a little out of shape. While I'm only the same amount of exercise. Just as for sports or dress. So, you'll get the 
36, several friends my own age have when you work out with weights, your watch with the black band on it and the 
recently had heart attacks. And frankly, arms become stronger, your heart be- high fashion band packed with it, com-
l'm getting just a bit worried. comes stronger with aerobic exercise. pliments of Innovative Time's superb 

You see, I am getting past the point So the Wrist EKG is safe for the begin- engineering and OAK's good taste. 
where I can simply say, ' 'I'll get back into ner or the athlete. And, you' ll really see The Wrist EKG is backed by In nova-
shape next year." your improvement as you exercise. tive Time's 1 year limited warranty and 

So, whether you're a long distance But you don't have to exercise. Just comes with a 1 year battery in place. 
runner(this is the ultimate jogging com- wearing the Wrist EKG and using it at TRY THE WRIST EKG 
pan ion), or just a few pounds overweight the office when you're under stress, after RISK FREE 
like I am, your heart rate will give you a you've walked up some stairs or around Now you can look at your heart as 
definitive picture of your heart and body. the block will make and keep you aware easily as the time. You'll see how you 

Now you can take your heart rate any- of your body's physical condition. react to stress, foods and exercise. Don't 
time, anywhere with the newest in so- And look at this. Sit down at your let OAK's low price confuse you. Take 
phisticated electronic pulse takers. desk and take your pulse. Then drink a this pulse watch to your own doctor and 

And best of all, this heart computer is couple of cups of coffee and take your have him compare it with his EKG. 
contained in a beautiful 24 hour alarm, pulse again. You' ll see just what your Why not take a copy of this ad too. 
24 hour chronograph, LCD watch, that morning 'pickup' actually picks up, and if Chances are that he' ll also want one. 
you will be as proud to wear with a coat God forbid you smoke, take your pulse Try the Wrist EKG risk free. Try exer-
and tie as you are when you're running. before and after a cigarette. Wow! cising and then check your cardiac re-

YOUR HEARTS TARGET ZONE JUST LIKE A HOSPITAL EKG covery rate. If you don't like what you 
Your heart, just like any other muscle With Innovative's new Pulsemeter see, you'd better keep the watch. But if 

in your body requires exercise. Unfor- watch, you'll have supreme accuracy. It's you just don't like the pulse watch, sim
tunately, unlike your arms, you can't see like a direct electronic line to your heart. ply return it within 30 days in its original 
your heart's condition just by looking. You see, unlike other pulsemeters that box for a refund. 

The type of exercise called aerobic use a light shining through your finger, To order your Wrist EKG, Pulse Sports/ 
exercise is specifically designed to exer- this instrument works just like a hospital Fashion Watch, complete with two bands 
cise your heart. The purpose of aerobics EKG. It measures the electrical impulses risk free with your credit card, call toll 
is to reach your heart's target zone. that cause your heart to beat. free or send your check for just $49.50 

So what is your target zone? Your The back ofthe watch is one receptor, plus$3 for postage and handling to OAK. 
target exercise zone is between 60 and and the metal touch sensor on the front Order No. 9638. CA res add 6% tax. 
80% of your maximum heart rate. And of the watch acts as the other EKG sen- On the track, in the gym or at the 
here's an easy way to figure it out. sor. Justtouch the sensor, and you' ll see office, you' ll have a direct connection to 

Simply subtract your age from 220 your pulse on the large LCD Display. the condition of your heart. 
beats per minute. So, for me at 36, my IS IT A DRESS OR SPORTS WATCH? 
maximum heart rate is (220-36) or 184. Innovative time thinks that everyone 

So when I exercise I should get my interested in their pulse must be a pro
heart rate up to at least (184 X 60%) or fessional athlete. So, they've built this 
11 0 beats per minute, and no higher than watch with all the athletic extras. 
( 184 X 80%) or 14 7 beats per minute. It's not only waterproof, it's guaran-

With the Wrist EKG to help me, I can teed down to 60 feet (although you can't 
be $Ure that my workouts are valuable for actually take your pulse underw11ter). It 

OAK 
INDUSTRIES INCORPORATED 

'--......J TOLL-FREE 1-800-423-2636 
If busy, after hours, on weekends or in CA 
CALL TOLL-FREE ..• 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91606 

Copyngh ed materli.JI 



A retail value of up to $129.95, this free. self-storing vinyl 
canopy makes your new Coleman® trailer an even greater. value. 
• Sets up quickly and easily. _____ _ -• Adds up to 70 sq. ft. of living area. 1 
• Protects you from the sun and rain. 
• Provides a fully protected living I 

area when combined with Coleman's I 
screened-room option. 

See this attractive, matching canopy along 1 
with all the new '83 Camping Trailers at 
your local Coleman Dealer today. (He's in I 
the yellow pages.) I 
Offer starts April!, 1983; only at participating 

Send for your 
free 1983 Coleman 
Camping Trailer Brochure today. 
Mail to Dept. PS. The Coleman 
Company, Inc., Camping Trailer 
Division, Somerset, PA 15501 

dealers wtile promotional supplies last. Applies to 1 
all new Coleman models except .Jamestown••, Name -----------
Jamestown"' Ud. and Columbia ••. 1 

A BRIGHT REPUTATION FOR QUALITY 
FOR OVER 82 YEARS. 

Address - - ---- - ---
1 City - --- State __ Zip __ 

I Phone -----------

1 CCopyrighr 1983 1he Coleman Company, Inc. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -------------

. 

A BELL 
ALWAYS GETS PAID. 

"Toll-Free" calls ain't free. If you don't pay, 
the manufacturer does. Just ask Ma. Those 
"free" calls must be reflected in the selling 
price of the product, because there's no other 
way except bankruptcy. 

If only 10% of those who call end up buying , 
a good figure, they pay the phone bills of 
the 90% who didn't buy. That's outrageous. 

The above is from "The Book of Bugs': a 
free-wheeling personal statement and sales 
catalog written by our Head Bug. His book 
is outspoken, insulting, irritating, pugnacious, 
ascerbic, and annoyingly honest. Best of 
all, it's FREE. 

Drop us a line, or call ... on your OWN nickel. 

N 

-AQUABUG TIOIAL, IIC.---t 
100 Merrick Rd., Rockville Centre, NY 11570, (516) 536-8217 

Name _ _________________ _ 

Address ------------------

City--------- State----- Zip _ _ _ 
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The five-speed-shift mechanism in 

Camaro is much crisper than those in 
past Chevrolets. Detents in the shift 
gate felt more certain, and gears 
seemed more positively engaged. 
However, strong muscles are still re
quired to stir the leather-stitched 
shift ball. 

Capri RS 
Only the bubble-back window in 

the hatch and minor grille differences 
distinguish Mercury's sporty coupe 
from Mustang. As with the Mustang 
in last year's test, we found that quick 
starts, even on grippy, dry roads, be
come a matter of teasing the engine 
off the line, feathering the accelerator 
pedal, then going to full throttle once 
the car is rolling. Forget full-throttl~ 
takeoffs: The light rear end and plen
ty of torque will toast the rubber on 
the back rims. 

Although Capri's interior looks dat
ed compared with the high-tech decor 
of the other two cars, there's actually 
a lot more passenger room in the Mer
cury. This is especially apparent in 
the rear-seat area. All four seats also 
seem to be an inch or two higher than 
those in the GM models. This could 
make a big comfort difference for driv
ers who prefer a more upright seating 
position. 

Firebird Trans Am 
Oddly, the Pontiac's Chevy-built 

305 ran smoother than the Z28's, 
which may be why the Trans Am 
proved faster than the Camaro. Other 
than a variation in production toler
ances and possibly different division
al tuning, there's no explanation for 
the difference. 

The driver's view is similar to that 
of a pilot in a cockpit, with a blackout
finished instrument panel and steer
ing wheel. Black gauge faces with 
large orange and white numbers con
tinue the aircraft theme. Our impres
sion is that Pontiac's panel is de
signed to make critical information 
readily accessible- not as an enter
tainment center blinking with bright 
colors and flashing lights. 

Our choices 
I'm picking Capri this year. The hot

ter performance and more livable inte
rior make a big difference. The GMs' 
harsh ride is a turnoff.-J. D. 

Although they handle well, the great 
looks of the GM cars promise more 
than they deliver. Capri's reasonable 
price and powerful 302 make it my 
favorite .-J. K . 

Copyngh ed materli.JI 
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!EASY TO CAR-TOP I EASY TO RIG 
!EASY TO SAIL I EASY TO BUY 
.LIGHTWEIGHT I STURDY 
.UNSINKABLE 

BUPER SNARK™ 
SAILBOAT 

~AT YOUR 
INEAREST DEALER. 

LOCATION 
I=ALL: (BOD] 422-7948 
fiN CALIFORNIA 
~L: (41!5) 871-9440 

Hransco 

BOU L EVARD 
.... ,...., FRANCISCO, CA. S~~OE3Q.;;;; _,.7 __ _ 

... "'"'CAPE DOR 
a standard of yaiJJ~ 

• 

... from her sturdy bowsprit to 
her spacious self-bailing cockpit, 
the Cape Dory 30 is a standout 
cruiser. Her cutter rig is excep
tionally efficient on all points ... 
ideal for short-handed sailing. 

Carl Alberg designed the Cape 
Dory 30 to be a picture of grace 
and motion ... under sail or at a 

• moormg. 
And in the Cape Dory tradition of 
quality ... she's finished as a fine 

999 Middleboro Avenue, East Taunton, MA 02718 Tel. (617) 823-6776 

yacht with ample use of teak and 
custom-cast bronze hardware. A 
solid sailboat; a solid investment. 
A pride to own. Inspect a Cape 
Dory to fully understand how sea
worthy, lively boats are built. 

B Write for a free catalog. Circle your choice: Cape Dory 19. 22, 220. 250, 27, 28. 30, 31, 33, 36, or 45. 



1982 
BOAT 

OF THE 

0 0 

VOLVO PENTA 
125 1/ 0 
Standard Power in 
1600/ 1950 Capri Models 



10 

Send today for a free 
20 page full line 
color catalog and 

...._1 the name of your 
nearest authorized 
Sea Nymph dealer. 

Sea Nymph® did it by marrying two great traditions: 
Our Rugged Semi V-Riveted construction with 
TravelersT" strong southern John Boat influence. 

The Bass Attacker beats the competition with solid 
hull construction features like double overlapped 
seams for maximum strength and rigidity, and welding 
only in non-high stress areas. You get high sides, wide 
bottom, special spray rails and a higher temper marine 
aluminum in a tournament design. 

Bass Attacker™ by Sea Nymph® is the first 
tournament bass boat that slashes weight and prices 
without sacrificing strength. -

JB 164 STANDARD FEATURES 
• Blue/Burgundy/Brown interiors with color 

coordinated stripping. Natural finish 
high-temper marine aluminum exterior. 

• Fully carpeted decks and floor 
• Carpeted trolling motor mount 
• Fore & aft raised casting deck 
• Forward casting deck storage 
• Large aft storage compartment for 

tanks, batteries, etc. 
• Basspirator"' aeration system 
• Rod holders 
• Removable bow and stern lights 
• Trolling motor plug receptacle 

Centerline - 16'4" ,__ 

• Bow deck storage 
• Removable fore & aft plug-in 

pedestal seats 
• Motor splash well 
• Divided 36" aerated livewell with 

valve control 
• Folding driver and buddy seats 
• Bilge pump 
• Large enclosed front steering console 
• Optional windshield 
• Aluminum shift and throttle control mount 
• The "Attacker" is designed for easy 

rigging and access to rigging areas 

Seats -4 
Beam - 72" ......,.....,.J..~~J~l_::,..,;J 
Bottom Width - 50" 
Side Depth - 23" 
Transom Width - 72" 
Transom Height - 21" 
Persons Cap. - 650 lbs. 

Weight Cap. - 1000 lbs. 
Horsepower - 60 
Bottom Ga. - .072 
Approx. Wt. - 590 lbs. 

P.O. Box 337 
Syracuse. Indiana 46567 
(219) 457-3131 
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Our boats are a good in· 
vestment because they are 
well built with quality materi· 
als. But, the real reason yo~ 
buy a boat is the fun it pro· 
vides the entire family. Our 
full line of pontoon boats is 
perfect for all the skiing, par· 
tying, fishing and camping 
you want to do. And, this 
year, we're adding to the fun 
with our all new FloteDek line 
of spacious deck boats. 

Look us over at your area's 
boat show or write for our 
catalog and name of your 
nearest FloteBote dealer. 

This year, buy a FloteBote 
or FloteDek . . . just for the 
fun of it! 

HARRIS 

2801 West State Blvd. 
Fort ~. Indiana 46808 

(219) 432·9402 

• 

THE ULTIMATE HUNTING AND FISHING MACHINE! 
ANTHER AIRBOATS brtng any ecce1s to millions of acres of America's back country_ rivers, lakes, beys, blyaus, awwnps ... k11d1d with big 
ophy fish, mallards, tultteys, gHHand deer. Your PANTHER AIRBOAT puts you In the heart of hunting and fllhlng ••llory eellly, comfor· 
lbly, 8Cl0i101111cally, ufety_ places you can't easily get to In conventional aaft! 
11v1g1te lhallow marshes. When necessary, run stretches of dry land to get from one nw'Bh or pond to· the next. PANTHER AIRBOATS 
perete on Ice, slush, or snow as wall as on wat•- brlllt tlvough denHII'Nglllll, reeded areaa with eaee. 
he PANTHER AIRBOAT II custom crafted and deetgned to hancle the people and equipment to malta your Ullll IUCCIIIfuL long range 
Jel capacity ... verutlle seettng (up to 10 persons~ .. still plenty of room for gear, dogs, dacoys, glN, etc. 
ANTHER AIRBOAT excellence Is the norm-Integrity Ia our guiding principle. We build the finest aht)oets In the Industry. 
end $3.00(chack or money ordef)for our full color brochure which tells of the fun and lldventure of PANTHER AIRBOATS. 

COMPLE IE BOATS FROM KITS AVAILABLE FROM $4725. SEVEN MODELS TO CHOOSE FROM. G.SA CONTRACT 
.--........ NGS-10 5-4447 

THE PANTHEA AIRBOAT CORP. 
300 WUson Ave., Cocoa, Flortdl32822 • 

• 

---------------
Enclosed Ia $3.00 for Full Color Brochure. 

. 
• 

NAME _________________________ ~ 

ADDRESS - -------------------------1 
CITY STATE ZIP _____ -! 
TELEPHONE _______________________ -! 

.. 
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• At first glance. you'd never 
guess that Starcraft: alumi
num boats are among the 
most practical, sensible. 
and economical boats on 
the water today. 

ens I 
Their sporty graphics and 
clean, flowing lines make 
them look fast even when 
they're sitting still. Their 
plush, finely-featured interi· 
ors compare with boats 
priced much higher. And 
the quality features found in 
every Starcraft: would lead 
you to believe that they're 
more expensive than they 
really are. 
But look again ••• these 
boats are made from econo-
mical marine aluminum. They'll save 
you money now, and every time you 
take them out. They're built on hulls 
that are proven performers for max
imum running efficiency that insures 
long-term value. 
We think you'll buy a Starcraft: for its 
luxury and good looks. That way, 
our quality, value and sensible econ· 
omy can be a pleasant surprise. 

c o no 
ever 

• 
IS • 

-·---

-

• 

- .... 
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Pay-phone monitor 
checks collection 

Too much money. That's a problem? It is to British Tele
com, with London's 10,800 public phones to empty. Every 
day some 400 get jammed with coins, making would-be 
callers seethe and would-be moneymakers inoperable. 

But the city's collection system is in for an overhaul with 
a computerized monitoring system called All Change. It 
determines the use trend of every pay phone and prepares 
an individual money-collection schedule· for each one. 
British Telecom figures the extra income from unclogged 
phones will reach $5 million a year. 

To collect the data about the phones, each coin box is 
numbered. When the box is removed and the coins are 
counted (by a machine that handles 500 coins a minute), 
the computer knows how much money a phone makes over 
a specific length of time. After processing the information, 
it creates a servicing program for that phone. Collection 
intervals may be from several times daily to months apart, 
and the schedules are constantly updated to account for 
changing trends or special crowd-gathering public events 
• man area. 

The system works with all types of pay phones..:..includ
ing · the newer microprocessor-controlled models (right) 
that signal the telephone office when three-quarters full . 
The All Change system is from Chapman Cash Processing, 

2p lOp 50p 

J I I 

t:l ' \ 

Shropshire, England.-David Scott Computer sets collection schedule depending upon actual use. 

mar Shuttle Power Shift ... 
Your lawn will feel t same. 

The big tractor features 
Y anrnar builds into all 

~eir tractors make a world 
difference. A world of 

ease and 
bn,l enLier.tce. A world of 
~pen~::ialble diesel power 

performance. 

~'-'ILua Power Sbtft. 
shift is mounted right on the 

eerina column tor easy fingertip control 
shift on the go without 
. You get the ease of automatic 

""" the 25 or 30% power loss of 
vdl:ost•atlc type transmissions. 

save time. You save effort. 
lawn work becomes more 

tociuc ve. More rewarding. 

Live PTO (Power Take-()U). With a 
regular PrO. your attachment is not 
driven unless your tractor is moving. 
That means uneven work until your 
tractor gets up to operating speed 
Yanrnar's 2-speed Live PrO keeps 
your attachments moving at full 
power even when your tractor slows 
down or stops. You get consistent 
work and sure going through the 
toughest spots. 

Veuatility. Yanmar otters you a 
wide variety of performance 
proven implements and equipment 

Yanmar's 3 point Hitch and 
built-in hydraulics handle mount 
equipment with ease. So trom 
tilling to plowing, trom mowing 
to loading, there's nothing you c 
do with a rugged. reliable Yanm 
Diesel Tractor. 

Tractors and Implements 
A World ot Difference. 

r.---------------
1 Tell me and my lawn about 
1 the Yo a•mar difference. 

1 

I 
I 
I 

Return this coupon to, . 
Yanmar Customer Information Center 
Box 1982. Bushnell IL 61422 

I Name ________ ~--------------~ 

I 
1 Adrue~ -------------------------

1 City - ------------
1 
I 



Bec:auae Truatworthy atorea vary In alze, 
aome not atock all Item• ahown. 
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Tarf Food ..... ___ , _ ____ .. _ 
-··-·----. 
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LAWN TREATMENT-AIDS 
20 lb. bags-5,000 square foot coverage. 

TURF WEm & CRABGRASS 
FOOD F£ED PlUS PREVENTER PlUS 

588 719 1119 

Decorative 
BALL CASTERS 
2 FOR 699 

2" easy-roll rubber tire with 
brass hood . Choice of plate 
or stem mounting. 

Do-lt-Y ourseH 
SOLID VINYL 

GUTTERS AND 
DOWNSPOUTS 
10' GUTIER 311 

RW100 

9" X 11" Production 
SANDPAPER 

Pkg. 99~ 
Four sheets of coarse: or five 
sheets of X-tra fine. fine. 
medium or assorte<l . 

24" Futtn 
TOWEL BAR SET 

.519 
Chrome plated with square. 
polished stainless steel bar. 
Easy to install . 0-1424 

4 Callie Foot 
WHEELBARROW 

4488 
Features varnished hard
wood handles and self lubri
cating bearings. 5W 

flijtlms 

Razor Blade 
SCRAPER 

77~ 
1% .. Puny Knife . . . 188 

UTILITY 
CHAIN 

129 
Foot 

y," proof coil. plated for ex
tra protection. For all out
door uses. 0725127 

Lufkin 
Unilok 

25-Ft 
POWER TAPE 

719 
1" blade with toggle lock. 
shock absorber cushioned 
return. 8425 

28'' 
HANDSAW 

1219 
All purpose handsaw with 
chrome alloy steel bla<le and 
hardwood handle. 0-23 

"POP"® 
RIVETOOL 
619 

Fastens permanently from 
one side with a snap. As
sorted rivets included. K110 

SPRINKLERS 
Osclating or 

DialS™ 
YOUR CHOICE 

Flaxogen 
518'' X 50' HOSE 

1588 
Flexible garden hose with 
heavy gauge crush-resistant 
couplings. 1 0·58050 

1&'' 
POWER RAKE 

488 
Loosens and removes dead 
grass. Fits virtually any 
mower hub. UPR-16 

Oo•tble grid housing traps 
flying bugs from all direc
tions. Six way mounting. 

41!! 

AI Metal 
MITRE BOX 

1388 

. •. 

Long lasting aluminum con
struction . Locks at 8 com
mon cutting angles. 19·114 

... T .. 
'WW. 'Pwdin 
... v .. 

Ai'less Electric 
SPRAY KIT 

12988 
All purpose sprayer for 
acrylic and latex paints. 
stains. enamels: etc. 350 

--

--1~ 
~~ 

&-Gal Wet/Dry 
SHOP VAC 

Wi1h FREE Attldlmenll 

5288 
4 extra attachments at no 
additional cost. 700·02·1 

~ Custom Plastics, Inc. 
.,~ li7 fRUI 1EAIPER Will Oil 

W Consumer Product• Division 

LAWN EDGING 
20' x 43/, " heavy duty plastic. IN0-20 

HOSE REEL CART 
Holds 200' of 5/ 8" garden hose. 7" 
wheels and 3' connector hose. HRC200 

PushButton 
LATCH SET 

468 
Fingertip convenience for 
storm and screen doors 1" 
to 1 'I•" thick. V333 

2%" 
CASTERS 

2 FOR 599 
Bright brass finish. Choice 
of plate or stem mounting. 
9303-BB 9304-BB 

Quality 
Lawn& 
Garden Tools 

14-TOOTH 
BOW RAKE 

or 
ROUND POINT SHOVEL YOUR 588 

CHOICE ea. 

£ Mils 
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RECREATION ROUNDUP 

By HERBERT SHULDINER 

• • 

Diesel fever wanes 
It's irqnic that just when reasonably 
priced, good-performing diesels have be
come available for motor homes, pro
spective buyers seem to have lost interest 
in the oil-burning engines. Gas-powered 
motor homes remain the top choice in a 
surprisingly bullish RV market, despite 
the introduction of a whole new fleet of 
diesel-powered motor homes such as the 
Pace Arrow 620 SD (top) and Coachmen 
Ambassador for 1983. Virtually all of the 
new diesel motor homes are built on a 
Chevrolet chassis with a 6.2-liter (378 cu . 
in.) engine. The diesel improves fuel 
economy by up to 50 percent over Che
vy's 454-cu.-in. gas engine. 

" This is the first time a motor-home 
manufacturer ever designed a coach 
around an engine," says Gary Smith, a 
spokesman for Fleetwood Industries, 
speaking of the new Pace Arrow. " The 
body shape and low weight were de
signed to maximize the capabilities of the 
6.2-liter diesel," Smith adds. Weight-sav-

ing aluminum stringers and ribs were 
used in the motor-home walls, and a 
streamlined front end provides a 29 per
cent drag reduction over the previous flat 
front. 

Motor homes that use the Chevrolet 
chassis- as both the Pace Arrow and 
Coachmen do-are giving the giant car 
company one of the few bright spots in its 
otherwise dismal sales slump. Chevrolet 
claims 86 percent of chassis sales in the 
RV market. 

Ford's challenge 
Although it still won't offer a standard 
motor-home chassis for 1983, Ford is 
planning to give Chevrolet a stiffer fight 
for mini-motor-home chassis sales this 
year, according to David Tarrant, the com
pany's RV sales manager. One new weap
on for Ford in this sales war is a longer
wheelbase (176 in.) van chassis on which 
such RVs as the 25-ft. Diamond Maxi
home (at top of page) are built. The new 
chassis will allow RV makers to build mini 

motor homes up to 30 feet long (that's 
mini?). And by the middle of this year, the 
chassis will come with an optional 6.9-
liter (421 cu. in.) diesel (see drawing 
above), which Tarrant claims is lighter 
and more powerful than Chevy's 6.2-liter. 
The Ford diesel is actually built by Inter
national Harvester and weighs 50 pounds 
less than the Chevrolet engine. The 
Ford/IH engine turns out 161 hp at 3,300 
rpm vs. 135 hp at 3,500 rpm for the Chevy. 
Torque is 307 foot-pounds at 1,800 rpm 
for the Ford vs. 240 foot-pounds at 2,000 
rpm for the Chevy. The new Ford diesel is 
rated for vehicles of 8,500 pounds GVW 
and up, Tarrant says. 

Tarrant predicts the new mini-motor
home chassis and diesel will help Ford 
gain a 25 percent share of the overall RV 
market this year. 

Versatile tent camper 
The MTT Truck Tenter comes in a brief
case-size case, yet quickly assembles into 
a neat little shelter that fits on the bed of a 
pickup. The entire outfit weighs a mere 22 
pounds and is small enough to store be
hind the truck seat. A shower, sink, and 
table are available as options. The Truck 
Tenter is made by MTT Corp., 2621 Daim
ler St., Santa Ana, Calif. 92705. Price of 
the basic unit is $395. m:!l 
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Two-faced 
solar wall 

This solar collector turns its back on 
clouds. Rodwall has seven polyethyl
ene tubes filled with a phase-change 
compound and shielded by insulated 
louvers. Mounted through the wall, 
the eight-inch-thick modular unit is 
concealed behind drywall, inset with 
two small registers. A fan circulates 
room air through the wall plenum. 

When the sun shines, a heat sensor 
starts an electric motor to face the 
dark-colored rods outward (lower unit 
in photo), absorbing energy and caus
ing the phase-change material to 
melt. When there's no sun, the reflec
tive louvers pivot around (top module 
in photo). Then the phase-change ma
terial solidifies, giving off·stored heat 
to the room. 

One Rodwall module, 82.5 inches 
high and 42.5 inches wide, can be ret
rofitted in place of an existing door or 
window. 

The $1,275 unit meets require
ments for energy tax credits. The 
Dow Chemical phase-change com
pound is guaranteed for 10 years, ac
cording to the maker, Sun wood En
ergy Products (Box 248, Harrison
burg, Va. 22801).-S. Renner-Smith 

Copyngh ed materli.JI 



Now you can have a decorator styled highly automated AM/FM digital clock radio with 
all the extras including battery backup for just $7. But there's a catch. 

Be independent. If you're like me, hear. Both the AM and FM tuners are If they win, we'll not only give you 
you've only had one clock radio in your very sensitive and each has a separate back your money, we'll give you a free 
bedroom, let alone another clock radio built-in antenna for best reception. gift for your trouble. OAK's come with a 
in your kitchen, den or office. You'll easily tune in your favorite sta- deluxe hard plastic box, an index insert 

Now for only $7, not only can you tions even in the dark with the lighted card and a limited 1 year warranty. 
have a greatsoundingAM/FM radio, but full size slide rule tuning dial. The heavy WHY, YOU MAY BE ASKING? 
you'll get battery back up, am/pm indi- magnet full range speaker produces ex- You're very valuable to us in the form 
cators, and a digital timing system that tremely deep rich sound. of future business. Over 240,000 custo-
would make a computer blush. The rich walnut look will be a hand- mers have responded to bonuses like 

Now you can have a clock radio on some addition to any room. This sophis- this. We find most of you keep buying 
each nightstand in your bedroom so you ticated full sized digital clock radio is once you've tried our cassettes and our 
can easily see the clock on your own 1 0" wide, 5W' deep and 2Yz" high. It is prices; and that's a worthwhile gamble. 
side of the bed, and get up when you both ULiisted and FCC approved. NOT A BAD CATCH 
want in the morning. It even has bright And finally, don't be misled by the OAK manufactures a cassette with no 
and dim settings for the LED display. name. Bardo is a trade name for Group- problems and great sound. We've been 

If you haven't acquired an all elec· man. a very substantial electronics com- hot on the heels of the frequency res-
tronic clock radio recently, you're in for a pany. The radio is backed by a standard ponses of Maxell and TDK. The tape we 
pleasant surprise. And. for just $7. u' ll manufacturer's limited warranty. . made last year had a great frequency 

complete commtmd your 

have the latest technology, at a price 
that'll let you have a distinctive clock 
radio in every room in your home. But, 
don't forget there's a catch. 

ELECTRONIC PROGRAMMING 
You'll be amazed at the versatility of 

the clock computer section of this radio. 
Setting the 24 hour clock is a breeze 
with both fast and slow set buttons. 

And, there are two other clock sys
tems. One is the 24 hour alarm which 
let's you wake to radio or alarm. Or, just 
hit snooze for a few extra winks. 

Finally, there's a count down timer to 
lull you to sleep with music, shut the 
radio off and still have the alarm get you 
up on time in the morning. 

Best of all, you can laugh at power 
failures while you're asleep. Just put in a 
standard 9V battery (not included) and 
even if there's been a power failure, 
when the power's restored, the correct 
time and all programmed functions will 
still be on schedule .. 

BEAUTIFUL MUSIC 
No. it's not stereo. But wait till you 

experience the beautiful FM music you'll 

cloc~k ti~ners .,, even t ime displ•y brightness. 

THE CATCH 
Frankly we are losing our shirts on 

this clock radio, but we're looking for 
audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes. you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try OAK's new Gold 
label ML.X ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre
quency response, dynamic range and 
signal to noise ratio of our new Gold 
label MLX to Maxell UOXL or TDK SA. 

response up to 14,000hz. 
Now our new Gold label ML.X is sec

ond to none. We have a frequency res
ponse to 19,500hz and we'll go head to 
head against any tape on the market. 
TRY NEW OAK MLX90 CASSETTES 

RISK FREE 
To get the automated clock radio for 

$7, try 1 0 M LX high energy cassettes. If 
you aren't 1 00% satisfied, return only 9 
of the 1 0 cassettes and the radio in its 
original box within 30 days for a refund. 
The 1Oth cassette is a gift for your time. 

To order your 10 Gold label OAK ML.X 
90 minute cassettes and get the auto
mated clock radio for only $7 with your 
credit card, call toll free or send your 
check for only $24.90 for the tapes, plus 
$7 for the radio and $4 for postage and 
handling for each group. Order Number 
9627. CA residents add 6% sales tax. 

An automated radio for $7 and OAK's 
new improved ML.X. Time to stock up. 

OAK 
INDUSIHIES INCORPORATED 

TOLL-FREE 1-800423·2636 
If buav. after houra, on waakandl or in CA 
CALL TOLL-FREE ••• 1·800-228·1234 
10845 Vanowen St., N. Hollywood CA 91606 
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ALTERNATE-ENERGY ANSWERS 

By JAN F. KREIDER 
Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the University of Colorado. 

Boiler equation 
My house has gas-fired baseboard hot
water heat and is divided into three zones, 
each having a ·setback thermostat. The 
water temperature can be set at the boil
er. What is the optimal temperature set
ting for my system? 

Roy Newton, West Orange, N.J. 

The optimal water-temperature setting 
for a baseboard heating system depends 
on the outdoor temperature. Logically, as 
the outdoor temperature rises, the boiler
output temperature should drop. The 
specific set point is determined by the 
amount of heat loss from the building for 
a specific temperature difference be
tween indoors and out. The following 
equation gives the proper boiler-outlet 
water temperature for typical single-pipe, 
3/.-in. -dia. baseboards: 

Twater = (UA)/6LX(T;ndoors- ToutdoorsJ + 
Tindoors 

The five quantities in the equation are 
defined as follows: 

T watsr is the water-outlet temperature 
from the boiler. 

T;ndoors is the indoor-thermostat set 
point. 

Tourdoors is the outside temperature. 
L is the length of baseboard in feet. 
UA is the overall building heat-loss co-

efficient in Btulhldegree F. 
The last quantity is the only one that's 

difficult to analyze. A rule of thumb says 
that for each square foot of heated floor 
area, UA is between 0.2 and 0.3. So for a 
2,000-sq.-ft. house, the UA value will like
ly be between 400 and 600. 

As an illustration of the use of this 
equation, consider a house with a unit 
heat load of 500 Btulhldeg. F that is heat
ed by 150 feet of baseboard. Find the 
water temperature required to heat the in
terior of the building to 70 degrees on a 
zero-degree day. Substituting the given 
values into the equation gives: 

Twater = 5001(6 X 150) X (70- 0) + 70 = 
109 

Therefore, water entering the base
board units at 109 degrees will maintain 
the specified building at 70 degrees on a 
zero-degree day. The equation shows 
that the longer the baseboard, the lower 
the required water temperature, an im
portant consideration in designing solar
heating systems since they normally 
produce water temperatures below those 
produced in a boiler. 

There is a lower limit to the tempera
ture setting on a boiler. If set too low, boil
er exhaust gases may condense and cor
rode the exhaust stack. Refer to the boiler 
manufacturer's literature for the suggest
ed minimum setting. 
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Solar software 
I have an F-Chart solar-heating analysis 
program that runs on my Apple II Plus un
der CP/M. The program is for flat-plate so
lar systems. Do you knowwhere I can get 
an F-Chart program for a parabolic con
centrator system that will run on my Ap
ple computer? 

Charles T. Blanchard, Camden, N.C. 

F-Chart is a method for calculating the en
ergy delivery of common solar space- and 
water-heating systems. The F-Chart was 
originally developed at the University of 
Wisconsin. I am not aware of any micro
computer version ofF-Chart that can han
dle parabolic concentrators. However, an 
F-Chart version (4.0) is capable of han
dling concentrators, but that has been 
prepared for large main-frame comput
ers. For the most current information on 
F-Chart availability, contact F-Chart Soft
ware, Box 5562, Madison, Wis. 53705. 

Super-insulation options 
I am planning to build a super-insulated 
home using passive solar. The house will 
face north with a walkout basement fac
ing south. Should the basement walls be 
insulated, and to what extent? Also, 
which is preferable and most cost-effec
tive: 2x6-on-24-inch framing or double 
2x4-on-24-inch framing? 

Robert L. Burke, Louisville, Ky. 

All exposed vertical surfaces of a super
insulated house should be insulated to 
approximately the same level. Below
grade walls should be insulated to pro
vide roughly the same heat-loss rate as 
that of the rest of the building. However, 
since the ground temperature is well 
above the ambient temperature in the 
winter, the insulation R-value required 
can be scaled down accordingly. 

By itself, 2x6 framing is less expensive 
than double 2x4 framing. But the double 
wall accommodates several more inches 
of insulation, so for a given R-value level 
that kind of construction can turn out to 
be less costly. 

For example, a double2x4wallwith an 
additional two-inch gap yields a nine
inch-thick cavity and an R-value of 30 if 
batts are used. A 2x6 wall allows an R
value of 19 using batts. To bring that up to 
R-30, an addi(ional 1 'l'z inches of polyiso
cyanurate rigid board would have to be 
attached to the outside face of the studs. 
Compared with the high cost of board in
sulation, the saving for single-wall fram
ing is minimal. 

A circular (#PM-1051, June 1982) from 
the Cooperative Service of Iowa State 
University (Ames, Iowa 50011) analyzes 

the cost-per-unit installed R-value of sev
en types of wood-frame walls. The first 
copy is free. 

Solar cells: Is it time? . 
What is your opinion about installing an 
array of photovoltaic cells on my roof to 
generate electricity to serve an air condi
tioner? The cells would produce power 
during the same hot daytime periods 
when the air conditioner would need it. 

Lester A. Shea, Los Alamitos, Calif. 

At the present time, the cost of electricity 
produced by photovoltaic cells is consid
erably higher than that produced by utili
ties in the United States. The only cost
effective application is at remote sites 
where installing a power line would make 
utility power prohibitively expensive. 

Future reductions in cost per installed 
watt are expected, so it is prudent to wait 
a few years before investing in a photo
voltaic system. Keep in mind that federal 
tax credits for energy installations will ex
pire in 1985, however. That saving shoufd 
be factored into your decision about 
when to buy. 

Acetylene for energy? 
Has anybody thought about or investigat
ed the use of calcium carbide and water 
as an energy source? The acetylene gas 
generated burns very cleanly. . 

Arthur Porges, Pacific Grove, Calif. 

Acetylene is a widely used but very ex
pensive energy source. It cannot compete 
with natural gas or fuel oil at the present 
time because of the high price of the raw 
material, calcium carbide. Acetylene is 
used, as you know, in gas welding be
cause of the high temperatures produced 
when burned with pure oxygen. Howev
er,· as an automotive or space-heating 
fuel, it is presently uneconomical. 

Easy-does-it collector 
Does it make sense to route cold water 
through a water pipe or hose on my roof 
to collect solar heat before it enters my 
water heater? There would be no addi
tional holding tank, just that roof pipe. 

Harry 0. Whited, Panorama City, Cal if. 

Water in a hose on the roof will get hot, 
but it is a very small amount of water and 
will be at a useful temperature only on the 
sunniest and warmest of days. A 100-foot 
length of 'l'z-inch garden hose contains 
only one gallon of water. Most people use 
about 20 gallons of hot water a day. An
other difficulty with the. approach is the 
potential for freezing in winter. 

Got a question on an alternate energy 
such as solar, wind, water, or wood? Won
dering about energy-conservation tech
niques for home heating or cooling? 
Every other month, alternatin.g w ith "Ad
ventures in Alternate Energy," Jan Kreid
er answers selected questions from read
ers. Send yours to " Energy Questions," 
PoPULAR ScrENtE, 380 Madison Ave .. New 
York, N.Y. 10017. Individual queries can't 
be answered by mail. · 

Copyrighted material 
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Q. Why do some other radar detectors transmit radar signals? Aren't they 
just receivers? 

A. All superheterodyne radar detectors have a signal generator (called a 
Gunn oscillator) as part of their circuitry. Respon-sible manufacturers 
design their detectors in a way that lets them keep the signal inside the 
detector. Unfortunately, some manufacturers use a design that makes it 
impractical to keep the signal inside, and their detectors actually transmit 
a strong signal in the police radar band! ("Superheterodyne" doesn't 
always mean a good design.) 

Q. If these "polluting detectors" transmit in the same band as police radar, 
how can it be possible to ignore their signals and still detect police radar? 

A. It's not easy. To understand how ESCORT's new ST/0/P circuitry does 
this, let's take a closer look at the signals (the "polluting detectors" 
actually transmit in both police bands, but we'll only show their X 
band signal). 

Figure 1. X band police radar. 

1. Figure 1 is an X band police radar as viewed on a digital spectrum 
analyzer. (A spectrum analyzer displays signals as vertical lines-the 
stronger the signal, the taller the line on the screen. The frequency of 
the signal is shown by the side-to-side location of the line, just like the 
scale of your FM radio.) The analyzer used was set up so 10.525 GHz 
was at the center of the screen, with 10.4 75 at the left border, and 10.575 
at the right border. 
Figure 1 shows the police radar has a steady signal at about 10.525 GHz 
(The legal band for X band police radar is 10.500 GHZ to 10.550 GHz). 

2. Figure 2 shows the signal from one of these "polluting detectors" to be 
quite a bit different. It shows that instead of having a signal on one 
steady frequency, the signal is rapidly moving through the police radar 
band. Needless to say, all fast-responding superheterodyne radar de
tectors detect this signal. Until now. 

• ESCORT's new ST/0/P circuitry digitally analyzes all X and K band 
radar signals received, and can "recognize" certain patterns which are 
exclusive to each type of signal. Your eyes can tell the difference 
between figures 1 and 2, and so can ST/0/P Other radar detectors 
are just too simple-minded to see the difference. 

• With the introduction of ST/0/P, ESCORT is redefining radar detection. 
Again. 

By now, just about everyone knows a radar detector 
needs lots of warning distance to be truly effective. And 
ESCORT® delivers. Over hills, around corners, and from 
behind. Car and Driver magazine, in their 1982 test. 
went so far as to say: "The ESCORT, a perennial fav
orite of these black-box comparisons, is still the best 
radar detector money can buy~· But there's more to 
the story. 

The Plot Thickens 
About a year ago, all radar detectors began picking 

up a new type of radar signal that was as strong as 
some police radars. The rest of the radar detector indus- · 
try dismissed these signals as unmarked patrol cars, 
radar intrusion alarms, or even overactive imaginations. 

But something didn't add up. There were just too 
many of these new signals. And we had another clue. 
ESCORT's audio warning distinguishes between the two 
police radar bands: it "beeps" for X band, and "braps" 
for K band. These new radar signals simultaneously 
triggered both warnings, and that told us the signals 
couldn't be police radar. Tracking down a car emitting 
this signal revealed the actual source-a new type of 
imported radar detector had the side-
effect of transmitting radar signals ~ .. 
in both police radar bands. Hard ~' ·. 
to believe, but true. ' ~-. ' 
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Our first step was to inform ESCORT owners of the 
situation. We composed a "Radar Bulletin" explaining the 
source of this new radar pollution and sent out 200,000 
by first class mail. But this was only the beginning. 

Mission Impossible? 
On the surface. the problem seems unsolvable. The 

signals transmitted by these "radar polluters" are 
in the same bands as police radar, so it's impossible 
to detect one and ignore the other. right? 

FOR ESCORT OWNERS ONLY: 
As our ad above states, we ·ve made another improve

ment. The new ST /0/P circuitry is a standard gart of 
every ESCORT starting with serial number 400. 00. 
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Not necessarily. Let's look at another type of tech
nology to make a point. You can now buy an inexpensive 
device that will turn on the lights in your living room 
whenever you clap your hands. Or shout. Or drop a book. 
Or make any loud sound. At the other extreme, there 
are computerized devices available that don't merely 
sense sound, but can actually recognize sound patterns 
uniQue to specific spoken words. Some can even tell 
your voice from any other. 

Why not apply this principle to radar detection? In
stead of merely acknowledging the presence of any 
radar signal, a detector could look for a pattern in the 
signal and distinguish between "radar polluters" and 
actual police radar. And now ESCORT does just that. 

Nothing But The Truth 
The result of months of extensive engineering, 

ESCORT's new ST/0/ P"" cir-cuitry reduces alarms 
from "radar polluters" by over 95%. ST/0/P (STatistical 
Operations Processor) consists of a CMOS digital pro
cessor with built-in memory. When ESCORT receives 
an X or.K band radar signal, ST/0/P recognizes patterns 
in the signal's amplitude/ freQuency/ time character
istics, and uses these patterns to determine the signal's 
identity. All in 1/64 of a second. 

If the signal is from a "polluting detector:· ESCORT 
keeps Quiet while maintaining its lookout for police 
radar. If the signal is police radar, ESCORT immediately 
alerts you. And unlike other detectors that keep you 
guessing, ESCORT's amber warning lamp, signal 
strength meter, and geiger-counter-like pulsing sounds 
("beeps" or "braps") tell you everythino you need to 
know. ESCORT has a lot to say, and we include a 331.-3 
RPM Radar Disc to make getting aCQuainted easier 
than ever. Play it on your stereo turntable and take a 
"test drive" with ESCORT as soon as you open the box. 

Is ST/0/P adaptable to your present ESCORT? Weill 
yes and no. At S.N. 200,000. there was an interna 
redesign of ESCORT incorporating custom integrated 
circuitry, a precision Quartz timebase, and a new in
tegrated microwave mixer / antenna/ Gunn oscillator. 
The new ST /0/P technology builds on this by signifi-

' 
Fully Equipped 

ST/0/P digital circuitry is just the latest example of 
the continuous development of the ESCORT. We won't 
compromise on performance or features. Here's proof: 
• Patented Digital Signal Processor • Different Audio 
Alerts for X or K Band Radar • Varactor-Tuned Gunn 
Oscillator tunes out false alarms • Alert Lamp dims 
photoelectrically after dark • 1164 Second Response 
Time covers all radar • City/ Highway Switch filters 
out distractions • Audio Pulse Rate accurately relates 
radar intensity • Fully Adjustable Audio Volume • 
Soft ly illuminated Signal Strength Meter • L. E. 0. 
Power -On Indicator • Sturdy Extruded Aluminum Housing 
• Inconspicuous size (1.5H x 5.25W x 50) • Power Cord 
Quick -Disconnect from back of unit • Convenient Visor 
Clip or Hook and Loop Mounting • Protective Molded 
Carrying Case • Handy Cigar Lighter Power Connection 
• Spare Fuse and Alert Lamp Bulb. 

Take a 
stereo "test drive:· 

Critics' Corner 
Car and Driver: ... "All things considered, the ESCORT 

is the best piece of electronic protection on the market:' 
BMWCCA Roundel: .. . "The ESCORT is a highly 

sophisticated and sensitive detector that has been 
steadily improved over the years without changing those 
features that made it a success in the first place ... In 
terms of what all it does, nothing else comes close:· 

Playboy. ... "ESCORT radar detectors .. . (are) generally 
acknowledged to be the finest. most sensitive, most 
uncompromising effort at high technology in the field:' 

Auto week: .. . "the consistent quality is remarkable:· 

Made In Cincinnati 
If you want the best, there's no reason to look 

anywhere else. ESCORT is designed and manufactured 
under one roof, and sold to you factory direct. 

cantly expanding the digital logic and adding memory. 
As a result, older units (senal numbers less than 
200,000) cannot be modified to incorporate ST /0/P 
technology. . 

For those of you with ESCORTs from S.N. 200,000 
to 399,999 we are presently developing procedures and 

• I es. 
Knowledgeable support and professional setVice are 

only a phone call or parcel delivery away. And you can 
try ESCORT at no risk. Open the box, play the Radar 
Disc, and install your ESCORT. Take 30 days to test it. If 
you're not absolutely satisfied, we'll refund your pur
chase and pay for the postage costs to return it. You 
can't lose. We also back ESCORT with a full one year 
limited warranty on both parts and labor. ESCORT will 
change radar for you forever. So order_ today. 

Do It Today 
Ordering an ESCORT is simple, by mail or by phone. 

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

CALL TOLL FREE . . . . 800-543-1608 
IN OHIO CALL. ...... 800-582-2696 

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

ESCORT (Includes Everything) .. . S245.00 
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 pro
cessed for shipment immediately. Personal or 
company checks require an additional18 days. 

RADAR WARNING RECEIVER 

Cincinnati Microwave 
Department 5 16 
One Microwave Plaza 
Cincinnati, Ohio 45242 

facilities to make adding the ST /0/P circuitry to your 
unit possible. The cost will be $75, and details and 
special shipping instructions will be in our adver
tisement in the August '83 issue of this magazine. 
Sorry, but we won't be able to convert your umt until 
that announcement. 
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Which do ou think is the 
lllore sophis · cated colllputer? 

The big differences between the Epson HX-20 Notebook 
Computer (on the left) and the Apple Computer (on the 
right) are: 1) the HX-20 doesn't need a power cord, 2) the 
HX-20 weighs only about four pounds, and 3) the HX-20 
costs a lot less money. 

The Epson HX-20 Notebook Computer has a full-size 
keyboard, a built-in LCD screen, a built-in printer, 48K of 
combined RAM and ROM memory, and an internal power 
supply that will keep it running for over 50 hours. So you can 
do computing and word processing virtually anyplace you 
happen to be. Whereas, with the Apple Computer, you can 
only go as far as an extension cord will take you. 

And on the HX-20, you get communications interfaces, 
upper and lower case letters, five program areas, a full 68 
keys including an integrated numeric key pad, an internal 
dock/calendar, and the screen and printer. Standard. On 
the Apple, you pay something extra for each feature - if you 

• 
can get them at all. 

All of which makes the take-it-anywhere HX-20 perfect 
for business executives, salespeople, students, kids -
anyone who's looking for an affordable, practical way into 
computing. 

Portable. Powerful. Affordable. Sophisticated. The extra
ordinary HX-20 Notebook 
Computer. Find out just how 
extraordinary. Call (800) 
421-5426, in California (213) 
539-9140 for your riearest 
Epson computer dealer. 

EPSON 
EPS()'.J AMERICA I INC. • 



AUTO 
MAINTENANCE 

By STEVE MERCALDO 

Questions 

1. A grinding noise 

Along with her customary hello kiss, 
your wife greets you with, "My car is 
making a funny sound." She explains 
that there is a grinding noise that can 
be heard when ·the car exceeds 20 
mph. 

After supper you take the car out to 
the expressway for a test drive. Her 
initial report is correct: The grinding 
noise increases with vehicle speed. 
You also feel a slight roughness in the · 
steering wheel whenever the grinding 
is heard. You aim the car at the next 
exit ramp. Suddenly, the noise de
creases and the sensation in the steer
ing wheel disappears. Curious as to 
why the sound changed with a change 
in direction, you continue testing on 
the service road. When you steer right 
or left, the sound diminishes and the 
sensation in the wheel disappears. 

Could the noise be coming from a 
faulty drive-line component? A defec
tive rear-end assembly bearing can 
cause a grinding. You shift the car 
into neutral as you coast down the 
service road. The noise remains the 
same with the transmission in drive 
or neutral. What's causing it? 

2. Weak battery 

Your GM pickup's battery won't hold 
a charge. A recharge seems to give 
new life to the battery, but within a 

few weeks it fails again and you're un
able to start the engine. Prior to the 
battery's death, you notice something 
unusual. At idle speed, the direction
ala flash very slowly. Since the bat
tery is three years old, you replace it. 
A month later the symptoms mysteri
ously reappear. 

Now you're confused. The dash 
lamp doesn't show a charging prob
lem. It goes out as soon as the engine 
fires up. You decide to trouble-shoot. 
The alternator belt is neither loose 
nor worn. You check for an electrical 
short by connecting a 12-volt test 
light between the disconnected posi-

NO. 2 TERMINAL 

NO. 1 TERMINAL 

"BAT'' 

tive battery cable and its post. With 
the doors closed and the key off, it 
doesn't light. This rules out the possi
bility of a battery drain or short. 

You continue your inspection by ex
amining the wires for defects. All con
nectors are tight and clean, including 
the connections at the alternator, en
gine-compartment cowl, starter mo-

• 

tor, and engine ground strap. Finding 
nothing wrong, you turn the problem 
over to a repair shop. 

The mechanic also checks belts, 
wires, and connections. All check out 
perfectly. He recharges the battery 
and connects a volt-amp tester (VAT) 
to check alternator output. Output is 
below spec. He decides to check the 
wiring going to the alternator, too. 
With the ignition key off, he connects 
a 12-volt test lamp to a good ground, 
then touches the probe of the tester to 
the BAT terminal of the alternator. 
The tester lights. Next, the number
one and -two slip connectors are re
moved. The key is turned to the on po
sition. When the probe touches each 
terminal, it lights. Finally, the output 
test is repeated. But this time, the me
chanic slips a small screwdriver into a 
D-shaped hole in the back of the alter
nator. The VAT's meter shows the al
ternator is now delivering the proper 
output. Why is the battery under
charged? 

3. Engine knocks 

The knock from your import's four
cylinder began as a slight tap. Within 
100 miles, the tapping had increased 
to a loud knock. A knock is usually a 
sign of a serious engine problem. The 
crankcase is full of oil; you checked it 
as soon as the knocking started. And 
the lubrication system was serviced 
within the last year. 

It seems logical that the knock 
could be coming from one of the com
ponents that is driven by a V belt. 
You know from experience that a 
faulty water-pump bearing can make 
some strange sounds. To check the 
belt-driven components, you remove 

Continued 
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Automotive quiz 
[Continued) 

their belts and restart the engine. The 
knock remains. 

You listen to the engine with the 
aid of a mechanic's stethoscope. The 
noise seems to come from the low end 
of the engine. A piston rod hitting an 
oil-pan dent could cause a knock. 
With the car raised and safely sup
ported you examine the pan- there 
are no dents. You check the torque 
converter's tightness. The converter 
inspection cover is removed. You ex
amine the flex plate for cracks or 
breaks where the plate connects to the 
engine or torque converter. Each bolt 
is snug, so you replace the inspection 
plate and lower the car. 

Finally, you do a power-balance 
test. One plug wire at a time is re
moved while the engine is running. 
When cylinders one, two, and three 
are killed, the knocking is still audi
ble. But when number four is killed, 
the noise changes and almost disap
pears. What's causing the knock? 

' 

4. Hard steering 

It's probably easier to maneuver a 
tractor in a muddy field than to turn 
your car out of a tight parking space. 
This is odd for a car with power steer
ing. Tire pressures check out at the 
recommended 26 psi,. An inspection 
reveals no unusual tread wear. The 
power-steering belt is neither loose 
nor glazed. The pump reservoir is full , 
and the pump brackets are tight. 

You give the suspension and steer
ing linkages a shot of lube. Steering 
improves slightly but still requires 
extra effort. You check for binding in 
the steering column and steering 
shaft. None exists. 

Convinced that the tight steering is 
caused by a stiff linkage or suspension 

STEERING 
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joint, you remove the pitman arm 
from the steering gearbox. This effec
tively separates the linkage from the 
box. You grasp a front wheel and 
move it .through a full turn. To your 
surprise, it rotates freely. 

You decide to take your puzzle to a 
pro. He listens to your tale of woe, 
then hooks up the gauge setup in the 
diagram. With the engine operating, 
he looks at the gauge and then closes 
the hand valve. He explains that the 
gauge pressure is below specification. 
What's causing the hard steering? 

Answers 
1 . One or both front wheel bearings 
are defective and must be replaced. 
The clue to this problem surfaced 
when the driver turned the steering 

GREASE 
INNER BEARING CONE AND ROLLER 

INNER BEARING 

OUTER 
BEARING 
CONE 
AND 

wheel to exit the expressway and 
there was a decrease in the grinding 

• no1se. 
Whenever a vehicle makes a turn, 

its body reacts to centrifugal force and 
the weight shifts from one side to the 
other. Since each wheel rotates on one 
or more bearings, there is a corre
sponding load change on each bear
ing. Bearing load increases or de
creases depending on which way the 
vehicle turns. The varying load will 
change the noise you hear. Roughness 
felt in the steering wheel pointed to 
a front-wheel bearing. Maintenance 
guards against premature failure. 
Service your car's bearings every 
5,000 miles or according to the recom
mendations in the owner's manual. 

2. The voltage regulator is defective 

and must be replaced. One clue to the 
charge problem was the slow signal 
flash at low speeds. A low charging 
rate will cause slow flashing and dim 
lights- particularly at idle. Increased 
engine speed will brighten the lights 
and speed the flasher. 

On late-model GM cars and light 
trucks the regulator is housed in the 
alternator. To check that the regula
tor is functioning properly, it's neces
sary to bypass the regulator from the 
circuit. To test: Position your volt
amp tester in the circuit, and oper
ate the engine at the proper test 
speed. Insert a small screwdriver into 
the D-shaped hole. This grounds out a 
tab in the alternator. (Note: Insert the 
screwdriver no more than an inch [25 
mm] into the hole. Deeper insertion 
will damage the alternator.) If the al
ternator begins to deliver a full 
charge, the regulator is defective. 
However, if the alternator fails to de
liver a full charge, it is defective. 

Why didn't the dash warning indi
cator light up and alert the driver to 
the low charge rate? Because it only 
shows that a charge is being deliv
ered, not the amount. If your car or 
truck is equipped with an "idiot" 
light, have the charge rate tested at 
least once a year. 

3. The connecting-rod bearings are 
worn out in number-four cylinder. 
The engine will have to be disassem
bled to make an accurate estimate of 
the damage. To locate a bad bearing, 
simply perform a power-balance test 
as described in this problem. Set the 
engine speed to the rpm where the 
knock is loudest and then remove one 

Continued 
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Automotive quiz 
[Continued) 

spark-plug wire at a time. When the 
faulty cylinder loses its spark, the 
knock will lessen or disappear com
pletely. 

It's a good practice to follow the 
manufacturer's procedure when per
forming a power-balance test. Some 
auto makers don't recommend remov
ing a plug wire while the engine is op
erating. Damage to the electronic ig-

nition can result. If in doubt, first 
ground the plug wire with a jumper 
wire, then start the engine and listen 
for changes in the knock. 

Why does killing the spark to a cyl
inder with a loose (worn) bearing 
change the noise? Each time the air
fuel mixture ignites in the combus
tion chamber, the piston assembly is 
placed under a heavy load. A loose set 

R 
REPLACED AN 

Mufflow takes the fear out 
of replacing your muffler 

and tailpipe. (And saves you 
a bundle in the process.) 

Heavy duty 16 gauge 
galvanized steel. Double 

wrapped construction 
meets or exceeds original 

eQuipment muffler. 

Slips in place over rear 
axle without effort. 
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special skills. No 
specral tools. All hardware 
and easy instructions 
included. 

=---cUnique two piece Mufflow 
tai I pipe also makes it 
easy to handle. Precision 
engineered so it's easy 
to rnstall. 

Fear not, Mufflow 
makes it easy. 

OVER 3,000,000 INSTALLED 
For information contact: Thrush Inc., Marketing Dept., 

172 Beth ridge Rd., Rexdale, Ontario. M9W 5E2 

of connecting-rod bearings will send 
out a knock as the piston reacts to 
combustion-chamber pressure. When 
the wire is removed from the plug; ig
nition is halted. This, in turn, reduces 
the force or load on the connecting-rod 
bearings. 

The most common causes of a worn 
bearing are: lack of sufficient lubrica
tion due to insufficient oil in the 
crankcase, dirty oil and filter, or a 
faulty oil pump. Regular oil and filter 
changes are good insurance against 
bearing knock. · 

4. The hard steering is caused by a 
faulty power-steering pump. You took 
the right approach by first eliminat
ing several routine checks. Tire air 
pressure is critical for normal steer
ing. A loose power-steering-pump 
drive belt or a low oil level in the res
ervoir can also be a problem. Lubri
cating the steering linkage and sus
pension parts was also a step in the 
right direction. When the possibility 
of interference between the linkage 
and another component was eli~
nated, it was time to do some serious 
trouble-shooting. 

One of the best ways to locate a 
problem is by process of elimination. 
By disconnecting the pitman arm 
from the gearbox, the steering link
age was isolated from the power
steering components. 

The clue came when you were able 
to turn the front wheels manually 
with a minimum of effort. At that 
point, the linkage was eliminated as a 
possible cause. The problem was nar
rowed down to either the steering 
gearbox or the pump. 

The mechanic used a special high
pressure gauge and valve set to pin
point the problem in the power-steer
ing system. The gauge ·and valve are 
connected "i:pto the pressure hose be
tween the gearbox and the pump. Sys
tem pre~sure is recorded as the engine 
operates. If the pressure is below spec
ifications, the hand valve is closed for 
five seconds and the pressure is read. 
This is repeated several times. The 
test pressures are then compared with 
the manufacturer's specs. This pump 
must be replaced or overhauled. 
There's a good chance that the prob
lem is either the pump's flow-control 
or pressure valve sticking in the open 
position. After the pump is removed 
from the vehicle,· the valves can be re
moved, cleaned, and carefully pol
ished with crocus paper. Avoid round
ing the edges of the valves. .:!! 
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Invitations Limited! 
CALL TOLL FREE 

1-800-634-6301 TODAY 
Offer Expires May 24, 1983 
You'll be glad you waited until now to plan 

a fun-filled dream vacation to Las Vegas. 
Because now, with- casino gambling legal in 
the East, Las Vegas has to be more com· 
petitive than ever-and you're the one who 
benefits. 

This means that you can now enjoy both 
the VIP treatment and special bonuses ma
jor hotels normally reserve for their "high 
roller" guests. It's all part of an exciting 
3-day, 2·night VIP vacation at Vegas World, 
the famous multi-million dollar hotel-casino 
on the glittering Las Vegas "Strip:• that you 
will find irresistable. 

To accept our invitation, a redeemable 
reservation fee of $97 per person is required. 
So Vegas World can adequately plan room 
availability, mail or call before May 24, 1983. 
For this reservation fee you will receive im· 
mediately on arrival at Vegas World, casino 
chips and script. By using your chips and 
script, your Las Vegas vacation is virtually 
free. 

Located right on the fabulous Las Vegas Strip 

HERE IS WHERE YOU WILL STAY . . . 
Vegas World IS las Vegas! Its worldwide reputa· 
tion speaks for itself . Featured twice on "60 
Minutes" and the Merv Griffin Show, Vegas World 
is the home of the world's largest jackpot - $1 
million dollars - which you can win! Enjoy ac· 
lion, entertainment, excitement and resort accom· 
modatlons virtually free. But reservations are 
limited. Call or write today! 

GUESTS APPLAUD 
"We enjoyed our vacation very much. Couldn 't 
have asked for better." 

-M. Leader. Wetumka, Okla. 
" I remembered your casino on '60 Minutes' and 
just had to come. It was terrific. Won $1,600.00 on 
Keno." -D. Ferguson, Glen Haven, Neb. 

A VIRTUALLY 

lbu will receive 
over$400 in 
casino action 
upon arrival 

BENEFITS PER COUPLE 
• A delu.xe room for two for 3 days and 2 

nights at Vegas World Hotel & Casino, 
which offers every amenity, including indi· 
viduafly controlled air conditioning. direct 
dial telephones and color television. 

' *$400 CASINO ACTION 
(as follows) 

e S300 LIVE ACTION - 300 one dollar chips 
to gamble with as you wish. Each chip is 
good for ONE PLAY, (win or tose), on all even 
money bets at any table game (craps, black· 
jac(t, roulette, etc.). That's 300 chances to 
win, and you may wager from one to as 
many chips as you like on each wager. 

• $100 in dollar slot machine action (Good on 
all dollar carousels). 

• 4 Keno plays. Win up to $10,000.00 each. 
• Tickets for two to a fabulous show in our 

main showroom. 
• Ten drinks of your choice (Valid at all bars 

and lounges). 
e Two chances to win ONE MILLION DOL· 

LARS Instantly- World's largest Jackpot. 
• A pair of genuine Vegas World Dice. 
• A dlek of casino quality playing cards. 
• A souvenir color photo of yourself with a 

MILLION DOLLARS CASH. 
• All winnings paid in CASH. Keep what you 

win. 
• You receive all of the above with no obliga· 

tion to gamble with any of your own money. 
• No additional charges ol any kind. 

HOW DOES VEGAS WORLD DO IT? 
Everyone coming to las Vegas enjoys the thrill of 
winning at the famous casinos that have made 
the city so fabulous a vacation retreat. While most 
couples accepting Vegas World's VIP Invitation 
will use only the !Jenefit chips and script included 
in this package, a few " big time gamblers" will 
use many additional dollars. We're banking on 
winning enough from them to make this offer to 
you possible. 

PRIVILEGES & PROVISIONS 
1. MONEY BACK GUARANTEE-Vegas World 

.has blocked a lar9e number of rooms for this 
special VIP Vacat1on offer. We guarantee you 
confirmed reservations on the dates you 
choose, or your reservation fee will be refunded 
in full. 

2. This offer valid 7 days a week. Your las Vegas 
Vacation invitation is good for arrival Sunday 
thru Wednesday, or Friday on weekends. 
Thursday or Saturday arrivals only by special 
approval. We highly recommend midweek 
reservations. Room reservations can be made 
now with your request form, or by telephone, 
telegraph or mail later. Your reservations must 
be made at least 10 days before projected 
arrival date. 

3. A reservation fee of $97. per person (total $194), 
must be mailed with your vacation invitation 
request form to guarantee your arrival. Do not 
leave on your vacation until you have con· 
firmed reservations. 

4. We will mal l your Invitation with in 5 days after 
receiving your Vacation Invitation Request 
Form and reservation fee. For your reservation 
fee, you wi ll receive on arrival, all of the bene· 
fits as described at left. 

5. Your Vacation Invitation cannot be used during 
major holidays, New Year's Eve, lincoln's 
Birthday, Washington's Birthday, labor Day, 
Memorial Day, Independence Day, Columbus 
Day, Thanksgiving and Christmas weekends. 

6. RESERVATIO NS. All cancellations of 
reservations must be received in our office 72 
hours prior to planned check·in time or the 
offer and your reservation fee will be forfeited. 
Cancellations of reservations prior to 72 hours 
will be charged a $5 rescheduling fee. Your 
invit ation is also completely transferable to 
anyone you may wish to give it to. 

7. This Invitation entitles you to the benefits as 
specified. It does not include transportation or 
any other individual expenses. The user agrees 
to be responsible for all other personal charges 
Incurred. 

8. Terms and conditions of this invitation may in 
no way be altered. Valid only to non-Nevada 
residents over 21 years of age. 

HOW TO ACCEPT YOUR INVITATION 
Call toll· free, 1·800·834· 8301 today to accept 
your invitation on Visa or MasterCard (or for more 
information). Or, complete your VIP Invitation Re· 
quest Form below and mail with your check or 
money order. We will immediately send your invi· 
tation. which you can use at your convenience 
any time until July 1st , 1884. This offer expires 
May 24, 1983. 

I Mall To: VEGAS WORLD Hotel-Casino, Dept. 303 1 
2000 Las Vegas Blvd. South, Las Vegas, Nevada 89104 

II Y~S I wish to take advantage of your Las Charge my 0 Visa 0 MasterCard 0 Am. Ex. 11 
Vegas VIP Vacation opportunity. 1 1 have enc osed my reservation fee (check or money Card No. _ _________ Exp. 1 

o I order) for $194 for two people. Please send my vaca· 
.<:: tion invitation to the address on the right. 1 under· Name_________________ I 
,~ I I .::; stand I have until July 1 a t , 1884 to take my vaca- · 

-~. I lion. (Please make check payable to: Vegas World Address•---------------- I 
- Vacation Club). 
~ I City State ip. ____ _ 

'5 I CALL TOLL FREE 1-800-834-8301 Phone I 
~ I 1 Days 8 Week I wish to make my reservation for the following I 
~~ (credit cards only) or return form with your check today! arrival date: I 
f I . 19 I 

I 
Please read the " Privileges & Provisions" of your in· 0 I will make my reservations at a later date. 

~ vitation thoroughly to make the most of your vaca· I 
~ 1 t1on and to know exactly what you 're entitled to Signature 1 
@ .. receive. L194 PS 1 Offer expires May 24, 1983 • ----------------------------CopyrigllK'(] matenal 
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Solar power 
for remote phones 

Solar cells were used more than 20 years ago to power 
communications satellites. Now they're being put to work 
on earthbound conversations: They're supplying the power 
needed to light pay phones that can't be reached economi
cally by electrical lines. And soon they'll be powering the 
phones themselves. 

Banks of 66 photovoltaic cells charge 12-V batteries 
that can store enough power to keep five nights ahead of 
needs. The cells should last indefinitely, .say the inventors 
at Gladwin Inc., Oakwood, Ga., and the batteries have a 
life expectancy of seven to 10 years. The components add 
$300 to the cost of an installation, but to the Bell System, 
now putting cells to work, it's worth it in some areas: The 
phone shown here is in Bedford, Texas, and stringing elec
trical lines would have meant expensive trenching across 
a vast concrete parking lot. 

Many of the solar-lighted pay phones will replace ones 
that used to draw power from nearby advertising signs, 
which, because of the high cost of electricity, are no longer 
left on at night. When their power was switched off, so was 
the pay phones'. Still other installations are only tempo
rary- such as the 25 pay phones that were dotted around 
the Knoxville World's Fair grounds. Future solar systems 
for phones will eliminate all wiring. The phones will work 
like cordless phones but be capable of sending and receiv
ing calls over greater distances to a central station.
David Lampe 
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Now NRI 1hlins You At Home To 

Make Money Servicing, Repairing, 
and Programming Personal 

and Small Business Computers 
Seems like fM!SY time you tum around, somebody 

comes along with a new computer for home or business 
use. And whafs made it all po55ible is the amazing l)llcro
processor, the !iny little chip that's a computer in itself. 

Using this new technology, the industry is offering 
compact, affordable computers that handle things like 
payrolls, billing, inventory, and other jobs for business of 
eM'f size .. . perform household functions including 
budgeting, environmental systems control, indexing reci
pes. And thousands of hobbyists are already owners, exper
imenting and developing their own programs. 

Growing Demand 
for Computer Technician~ 

This is only one of the growth factors influencing 
the increasing opportunities for qualified computer techni
dam. The U.S. Department of Labor projects over a 100% 
increase in job openings for the decade through 1985. 
M()ll of them new jobs created by the expanding world of 
the computer. 

Learn At Home 
to Service Any Computer 

NRI can train you for this exciting, rewarding field. 
Train you at home to service not only microcomputers, 
but word processors and data terminals, too. Train you at 
your convenience, with clearly written 'bite-size" lessons 
that you oo evenings or weekends, without going to classes 
or quitting your present job. 

)bur training is built around the latest model of the 
worlds m()ll popular computer. Ifs the amazing TRS-80 TM 

Model III now with disk drive and the capabilities and fea
tures to perform a host of personal and business func
tions. No other small computer has so much software 
available for it, no other is used and relied on by so many 
people. And ifs yours to keep for personal and business use. 

You get plenty of practical experience. Under NRI's 
carefully planned training, you even install a disk drive 
verifying at each step its operation. Using the NRI Discovery 

(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 

'sma • • 

m1crocom 

Ulb® that 
also comes 

• 

as part of your 
course, you build and 
study cin:uits ranging 
from the simplest to the 
most advanced. You ana
lyze and troubleshoot using 
the professional 4-function 
LCD digital multimeter you keep to use later in your work. 
Then you use the lab and meter to actuaUy access the in
terior of your computer . .. build special cin:uits and write 
programs to control them. You ·see· your computer at 
work and demon'itrale its power. 

Same Training Available With 
Color Computer 

NRI offers you the opportunity to train with the 
TRS-80 Color Computer as an alternative to the Model Ill. 
The same technique for getting it~>ide is enhanced by 
using the new NRI-del'eloped Computer N:re;s Card. Only 
NRI offers )'OU a choice to fit your specific training needs. 

Become the Complete 
Computer Person 

In addition to training in BASIC 
and advanced machine language, )'OU 

gain hands-on e>.-perience in the operation 
and application of the latest computers 

IIIII III II IIIII II 

for both business and personal jobs. You're trained to be
come the fully rounded. new breed of technician who can 
interface with the operational, programming, and service 
facets of all of today's computers. Yotire ready to take your 
place in the new electronic age. 

Other Opportunities 
NRI has been giving ambitious people new elec

tronic skills since 1914. Today's offerings also include 
TV I Audio/Video Systems servicing with training on our 
exclusive Heath/Zenith computer-programmable 25" diag
onal color TV . . . Industrial Electronics, Design Technol
ogy . . . and other state-of-the-art courses. 

Free Catalog ... Mail Card Today 
Send the postage-paid card for our 104-page catalog 

showing all courses with equipment and complete lesson 
plans. There's no obligation other than to yourself. See 
how NRI can help you take advantage of the exdting 
job and earnin~ opportunities in the exploding field of 
microcomputers. If card has been removed, please write 
to us. 

NRI Schools 
McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, DC 20016 

We'D give you tomorrow. 
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LOOK .AND LISTEN 

By JOHN FREE 

Liquid-crystal TV 
Now there are two pocket-sized flat
screen TVs. 

Last year Sony introduced Watchman, 
a black-and-white model with a two-inch 
CRT ["Go-anywhere TV," PS, Nov. '82). 
Sony's $350 Watchman measures eight 
by 3112 by 1 V" inches. Picture quality is fair, 
and contrast on the tiny picture tube isn't 
bad either. 

Casio's new monochrome 2%-inch flat
screen set (photos above) uses both liq
uid crystals and solid-state electrolumi
nescent (EL) material for display. The liq
uid-crystal elements are arranged in a 160 
(horizontal) by 128 (vertical) array, provid
ing 20,480 pixels for TV images. The EL 
material can backlight the display for 
viewing in poor light or darkness. The 
models I saw inside a display case at a 
brightly lighted electronics show had 
poor picture contrast-both with ambient 
light and EL backlighting. Casio's first TV 
product takes the prize for compactness-

it's about the size of a deck of cards-but 
Sony's CRT model has a better display. 
Casio will sell its flat-screen Casiovision 
for about $250. Next year there may be a 
color Casiovision model, as well. 

Beta versus VHS hi-fi 
Piping high-fidelity audio from a VCR's 
audio-out jack into your hi-fi system 
hasn't been possible until now. That's be
cause this audio is recorded on a very nar- · 
row path along the edge of videotape. 
There's lots of tape hiss, made worse 
when the narrow audio track is halved for 
stereo. And the tape moves so slowly that 
the fixed audio head- like those in pocket 
tape recorders-can't capture the higher 
frequencies. 

But 11 firms marketing Beta VCRs will 
offer stereo models this year that elimi
nate VCR audio-fidelity problems. These 
new decks have a feature called Beta Hi
Fi. The sound it produces- enhanced in 
realism by video imagery- is fantastic. To 
achieve this, audio for Beta Hi-Fi cassettes 
is frequency modulated and added to the 
video track-the slanted magnetized path 
created by the video heads. New stereo 
decks will have special circuits to separate 
this audio from the video and send it to 
audio-out jacks. 

Demonstrations I heard at a Las Vegas 
electronics show made it obvious that the 
new Beta audio technique easily sur
passes the fidelity of ordinary music 
sources. Beta Hi-Fi has an 80-dB dynamic 
range (the difference between loud and 
soft passages). That compares with 60 to 
70 dB for the best tapes, LP records, and 
FM broadcasts. Conventional VCRs offer 
only 40 dB of dynamic range, with Dolby 
noise reduction boosting it to 46 dB. Beta 
Hi-Fi frequency response is 20 Hz to 20 
kHz, and wow and flutter are less than 
0.005 percent. Only the digital tapes and 
discs ("Digital Discs," PS, Nov. '81) I've 
heard exceed Beta Hi-Fi's sonic wallop. 

The Beta group is introducing about 70 
new cassettes recorded with the tech
nique, but they may be slow arriving in 
stores until duplicator machines can be 
upgraded to handle Beta Hi-Fi. The cas
settes include recent blockbuster movies, 
a variety of rock concerts, and a so-called 
video LP from Sony: "Vladimir Horowitz 
in London." Sony, apparently hoping to 
tap the growing audience of videophiles 
hooked on 24-hour cable-TV music chan
nels, is also offering Video 45 cassettes. 
Video 45s may carry about 15 minutes of 
popular music and cost $15 to $20. 

Manufacturers of the competing VHS 
format have been marketing stereo ma
chines with lower-fidelity fixed-head au-

dio tracks for some time. But they have 
also been privately demonstrating proto
type VCRs with the new super-fidelity FM~ 
audio tracks. It's likely that VHS firms will 
offer upgraded stereo VCRs later this 
year. 

New look in TV 
Color-TV picture tubes with completely 
flat screen surfaces have been introduced 
by Toshiba. The Japanese company says 
its flat square screen has several ad
vantages over cylindrical screens (Sony's 
Trinitron ) and spherical screens (most 
CRTs on the market). Square-corner tubes 
don't need the masks used to cover the 
corners of ordinary tubes. As a result, you 
can see more of the picture : Only 0.3 per
cent is missing with flat tubes, compared 
with 1.7 percent for cylindricals and three 
percent for sphericals, says Toshiba. The 
firm also says that the new tubes provide 
a wider viewing area and that their light
absorbing phosphqrs deliver 10 percent 
better contrast and a wider color range 
than ordinary CRTs. Sears will join Toshi
ba in marketing sets with flat faces this 
year. Other tube makers are likely to intro
duce similar flat-surface picture tubes. 
Comparing a grid pattern on all three 
types of tubes side by side, I noticed the 
new device had less distortion at the pic
ture edges and, overall, a more pleasing 
picturelike display. 

A few years from now the inside of To
shiba's TV receivers will look different, 
too. Toshiba, like several firms, is devel
oping a set of semiconductor chips for 
digital processing of the TV signal ["Digi
tal TV," PS, July '82). The TV chips prom
ise a sharp reduction in the components 
required for a set plus special features 
such as enhanced resolution, ghost can
cellation, and reception of pictures in any 
country. 

Miniature CCD camera 
A palm-sized TV camera (photo) that can 
capture TV images in a completely dark
ened room has been introduced by Sony 
for security and surveillance. The charge
coupled-device (CCD) sensor in the 
monochrome camera is sensitive to infra-

red and works with about 0.1 foot-candle 
of illumination. Its camera is immune to 
strong magnetic · fields and is rugged 
enough to record underground boring, 
says Sony. The 3.4-ounce camera has 
280-line horizontal resolution and vertical 
resolution exceeding 350 lines. 

Continued 
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Introducing New Rain Dance® 
Showroom Finish Uquid car wax. 

saves work, saves time, gives the shine. 
Sure, you'd like to keep that showroom shine on your car's finish. But who · 
wants to spend all that time waxing? 

With new Rain Dance Showroom Finish Liquid Car Wax you won't have 
to. It's a totally new formula you just spray on and wipe off. There's no 
waiting to dry. No hard rubbing. And no sweat. Just a quick, easy job-and 
you've got a shOVJroom shine on your car. 

And best of all, it's a Rain Dance shine. So you know you're giving your 
car's finish the protection it needs-and the good looks you want. 

Scientific tests against four leading car waxes prove that Rain Dance 
Showroom Finish is a lot faster and eqsier to use. 

With new Rain Dance ShOVJroom Finish it's no sweat to keep your car 
looking new for a long, long time. And it's guaranteed.* 

•I f not completely satisfied, return unused portion for your money back. 

© Borden Inc 1983 
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Look and listen 
[Continued] 

Quick looks 
• CBS and AT&T's American Bell have 

added at-home banking, TV listings, 
shopping guides, stock-portfolio listings, 
and date reminders to a videotex test at 
homes in suburban New Jersey. Videotex 
provides access to computerized data 
over phone or cable lines. Both CBS and 
NBC are planning commercial teletext 
service this year-regular broadcasts car
rying "magazines" of information en
coded into unused TV scan lines. Adapt
ers to extract the text might cost $250. 

• Videodisc notes: A third type of vid
eodisc system called VHD ("Videodisc 
Players," PS, July '80] didn't make its 
scheduled U.S. introduction. It is now 
slated to go on sale in Japan about the 
time you read this. Some 200 albums will 
be available for the $625 player, which 
has random-access capabilities (access
ing TV frames by number) .. . RCA says it 
will introduce a CEO player later this year 
with random-access features, too .... In
teractive optical discs (using random-ac
cess and other player features) are slowly 
growing in numbers: MysteryDisc, a de
tective plot with a variety of solutions is a 
new addition. Also, arcade-game-maker 
Sega Enterprises is readying a disc-based 
game offering spectacular space-war ac
tion with realistic movielike scenes in
stead of computer graphics. And MCA 
Video Disc is marketing Action Adventure 
Games, an interactive disc that lets play
ers guide "real" images (actors), not com
puter-graphic symbols, through action 
scenes. 

• Recording techniques that align 
magnetic regions vertically instead of 
horizontally for greater density on tape or 
disc are barely out of the labs. But already 
so-called perpendicular recording is turn
ing up in prototype consumer hardware. 
Toshiba has shown a magnetic-disc still
picture camera similar to Sony's Mavica 
[PS, Dec. '81] that captures 70 color-TV 
frames compared with 50 on the Mavica. 
Discs from these 35-mm-like cameras can 
be played back on any TV or printed on 
special paper. A videotape coated for this 
high-density recording has also been 
demonstrated·by Toshiba. The tape could 
double the recording time (to four hours) 
of combination VCR-cameras based on 
%-inch-wide tape ["The New VCRs," PS, 
Nov. '82]. These ultra-compact machines 
are being readied as the next generation 
of portables. But the extended playing 
time would make them suitable as home 
recorders, too. 

• Plug-in boards for future color-TV 
sets may take the hassle out of attaching 
them to various cable-TV systems and 
hardware such as computers and video
disc players. Groups in cable and elec
tronic industries are jointly trying to es
tablish a standard "port" on TV receivers. 
You'd buy or rent a plug-in circuit board 
instead of the usual black-box converter. 
That would enable you to use the remote 
control for your TV to change cable chan
nels. Today, cable-ready TVs and VCRs 
may not work on all systems. 11!1 
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Know how to fix it ... to tune it ... to service it . .. to 
keep it running right. The TOTAL SERVICE MAN· 

I UAL for your car will show you how to do everything 
·~'%?-<;-,...,. ., _ 1 from a minor adjustment to a major repair. 

Y~•4lH; 

1113 AlfA ROMEO 62·781or all Guitia. GT & Spoder models ............ $12.95 
9641 ALfA ROMEO ALFETTA 73·80 all •nc mdls GT. GTV & sedan .. $12.95 
8677 AMC GREMLIN, HORNET. PACER 71 ·80 for all models ............ $12.95 
8194 AMC 75·82 COV<!rs AMX Concord.Eagle.Matador.Spirit,plus ........ $10.95 
0991 ARROW, PLYMOUTH 76·80 toVi!ts all models ............................ $12.95 
9404 ASPEN. DODGE 76·79 covers an models ..................................... $12.95 
7122 AUDI100 70.77 torallmodelsinc 100L ................................... $12.95 
9590 AUD14000 79-8 1 covers all models ............................................ $10.95 
0664 AUDI 5000 7].79 ........................................................................... $12.95 
0726 AUDI fOX 73.79 covers all models ................................................ $12.95 
0379 BARRACUDA & 'CUDA 65·72 all 6 & VB models ...................... $10.95 
1042 BMW 2002 59·77 inc 1500. 1600. 1602.2000 except CS .. $12.95 
9813 BMW 320i 7].81 COvt>rs all models ................................................ $12.95 
9326 BMW 75·79 me 528i.530•.630i.630CS•.633CSi.733t models $12.95 
9760 BMW 2500. 2800. 3.0 all mdts •oc Bavana & CS ...................... $12.95 
0504 BRONCO. FORD 66·81 for all2 & 4 whl dnve models .............. $10.95 
6308 BUICK 68·76 me Electra. Le Sabre. Riviera. Wildcat .................... SJ2.95 
8082 BUICK REGAL & CENTURY 74·80 for all mdls inc turbo .......... $12.95 
0727 CADILLAC 68·74 all roodetsexcpl Elllo<ado .............................. $12.95 
8678 CAMARO 67·81 covers all6 & 8 cylinder models ...................... $12.95 
9557 CAPRI 70·761or all 2000. 2600. 2800 mdts ............................ $12.95 
602 1 CAPRI 79·82 covers all models and engmes ................................ $12.95 
0379 CHALLENGER 70·72 covers all 6 and VB mdls .......................... $10.95 
8446 CHAMP & SAPPORO 77·81 covers all engines & models .......... $10.95 
8331 CHARGER 67· 70 lor all models me 500 & R' T .......................... $10.95 
8212 CHARGER 7 1-7 5 COV<!rS all models ................................................ $10.95 
98SI CHEVROLET CAVALIER 82 all mdts + Ctmarron & J2000 ........ $12.95 
03S3 CHEVELLE 64·69 covers all Malibu models .................................. $10.95 
8469 CHEVELLE 70·81 covers Malibu. Monte Carlo. El Cammo ...... $12.95 
0838 CHEVmE 76·81 covers all models ............................................. $12.95 
1038 CHEVROLET 29·40 co;ers all6·cyt models .................................. $18.00 
0888 CHEVROLET 49.54 reprint of factory sllop manual .................... $20.00 
1001 CHEVROLET 55·6Sior all Bel Aor, Brscayne.lmpala mdls .......... $12.95 
0919 CHEVROLET 69·81for Bet Air. B•scayne. Caprite.lmpal<l .......... $12.95 
9148 CHEVROLET CITATION 80·81 also mdts plus Buick Skylark ...... $10.95 
8187 CHEVY II 62·68 covers an 4. 6 & V8 models ............................. $10.95 
0779 CHEVY LUV 72·8 1 covers all modelS ............................................ $12.95 
8 1 54 CHEVY PICK.UP 6 7 ·82 all •n< Brazer. GMC plus S<Jburban ........ $12.95 
1662 CHEVY VANS 67·81 covers all models plus GMC ...................... $12.95 
0020 CHRYSLER 72·79 factory manual .. must give year ................. $23.95 
9588 CITROEN ID. DS 67·75 covers all OSI9. 20. 21 mdts .............. $12.95 
8264 COLT & CHALLENGER 71·B1 covers all models .......................... $12.95 
8211 COMET 71·79 covers all models ................................................ $10.95 
8212 CORONET. DODGE 71· 75 covers all models ....... ....................... Sl 0.95 
8032 CORVAIR 60·69 covers all models me turbocharged .................. $10.95 
0478 CORVETTE 57·65 covers all 283 & 327 models ........................ $12.95 
9481 CORVETTE 66-82 covers all models & engines ............................ $12.95 
1756 CRICKET. PLYMOUTH 70·73 also covers Hillman Avenger ........ $12.95 
8188 DART & DEMON 68·76 covers all models ..... , ............................. 10.95 
9592 DATSUN 200SX 80·81 12.95 

all Ame.ricau 
0932 CHILTON AUTO REPAIR 72·79 to< all American cars .................. >~''·~' 
7137 CHILTON AUTO REPAIR 64·71 for all American ~ars ................ $19.95 
1763 CHIL~ON AL•TO REPAIR 54·63 for·all Asrerican cars ................ $19.95 
7111 CHILi ON TRUCK REPAIR 75·82 Americon & tmport makes .... $19.95 
8318 CHILTON TRUCK REPAIR 71·78 American gas & diesel mdls .. $19.95 
8561 CHILTON TRUCK REPAIR MAN 61·71 lot all '·•·2•• ton mdts $19.95 
809! CHILTON IMPORT CAR MANUAL 76-83 for Al l major makes ..... $19.95 
0492 AUTO REPAIRS & PRICES flat rate times 74·79 U.S. cars .......... $7.95 
0406 AUTO MECHANIC certification tests. complete prep course ........ $7.95 
0653 AUTOMOTIVE 0SC1LLOSCOPE how·IO·use manual for mechanics .. $8.95 
1165 GM CARS Oiagnoois & Rti)alr 70·83 1J(us hght trucks .............. $14.95 
! 146 PERFORMANCE WITH ECONOMY pov."r from tunong & buoldtng ........ $10.95 
0654 AUTO AIR CONDITIONING technical scl\oolt<ainmg manual .... $19.95 
7125 AUTO AIR CONDITIONING ... service & repatr all ......................... $8.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all ........................ $8.95 
711 0 WEEKEND MECHANIC'S HANDBOOK ideal manual for beginner .. $11 .95 
9622 HOW TO TUNE YOUR CAR good for all cars ............................... $5.95 
9671 BASIC MAINTENANCE & REPAIR keep your car running right .... $4.95 
0415 AUTO PROBLEM SOLVER .. 97 mostcommonproblems &cures .... $2.95 
1712 BASIC AUTO REPAIR MANUAL a must for any car ...................... $5.95 
1706 BASIC CHASSIS, SUSPENSION. BRAKES . . . tune & service ........ $6.95 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS .................................... $6.95 
0680 BASIC AUTO TROUBLESHOOTING for all cars ............................. $6.95 
94 10 TURBOCHARGERS most complete bock on the sub,ect ................ $9.95 
37 59 BOSCH ELECTRONIC FUEL INJECTION manuat 70·7 7 imports .... $9.95 
1711 BASIC CARBURETORS & fUEL SYSTEMS .. Ior all U.S. makes .. $6.95 
9976 CARBURETOR BASICS troubleshoot/rebuild all U.S. makes ..... $8.95 
9411 HOLLEY carbs. all 2 & 4 bbl .. tune & rebuild ............................... $7.95 
9652 ROCHESTER CARBURETORS lor all L 2 & 4 barrel models .... $9.95 
6354 SU CARBURETORS tune & <ebuild an to 19 76 .............................. $9.50 
1707 BASIC 80DYWORK & PAINTING good overall inlormation. p.cs $6.95 
0827 AUTOMOTIVE REFINISHING best..proless•onat paint book .......... $8.95 
5104 AUTOBODY REPAIRING & REPAINTING ... the best .... ............. $14.95 
1659 AUTO BODY SHEET METAL REPAIR for ctofessior>al• .... . $14.95 
5106 GLASS fiBER AUTO BOOY constrvct•on & repa.r .......................... $6.00 
0887 NEW GLASSFIBRE BOOK .. rates! methods. mate<Jats. more ...... $9.95 
I 071 CREATIVE CUSTOMIZING how to do-it ltke a pro .......................... $6.95 
8354 CUSTOMIZE YOUR VAN step·bY·Step how. to Chevy. Dodge. Ford .... $8.95 
9850 CUSTOMIZE YOUR PICK·UP SlOI>-bY·Siep, Ctte>y. Dodge. ford .. $8.95 
3726 ENGINE SWAPPING raresttechnoQues with actual swaps ............. $8.95 
8491 PRACTICAL ENGINE SWAPPING how to do it right ..................... $7.95 
6029 DIESEL GUIDE covers e;erything ownertbuyer should knov. ........ $8.95 
7128 DIESEL, How to conV<!rt your car. van. pickup to ............................ $7.95 
8432 DIESEL ENGINES, HOW TO REPAIR .. complete training cou<se ..... $10.95 
0667 DIESEL Fundamentals. Serv•ce. Repair covers all aspects .......... $1 ~1.95 
2526 ENGINE REBUILDING all U.S. & imports, gas & diesel .............. $14.95 
1710 BASIC CLUTCHES & TRANSMISSIONS .. gooct book on sub)t!Ct $4.95 
9320 AUTOMATIC TRANS SERVICE 68·79 all ford & GM models .. $14.95 

· 1749 AUTOMATIC TRANS REPAIR 74·80AMC.Chryster. Ford & GM .... $14.95 
1223 BRAKES, STEERING SUSPENSION serv.ce all 76·83 cars ........ $14.95 
9780 AUTO RESTORATION GUIDE .. best ever I)Ublished .. 291 pgs .. $15.95 
0995 CAR INTERIOR RESTORATION useful lor all cars ......................... $6.95 
0906 OLD CAR VALUE GUIDE latest edition .. ...................... . ............... $9.95 
0706 BYPASS EMISSION CONTROLS 73-77 all Ford·built cars ....... $15.95 
84 74 BYPASS EMISSION CONTROLS 71 ·77 GM cars .......................... $14.95 
08! 3 V·6 PERFORMANCE from Buick. Ford & Chevy V·6 engmes ..... $10.95 
9534 BUICK POWER MANUAL performance tuning the V6 models ... $8.95 
0830 CHEVY SUPER SPORT 61 ·76 everylh•ng about every model .... $14.95 
~795 CHEVY rt:RFORMANCE gelling the most from small blocks .... $10.95 
el25 CHEVY SMALL BLOCK, how to <ebu•ld ......... ................................ $9.95 
9409 CHEVY SMALL BLOCK. How to hotrod ........................................... $7.95 

ITOTAL SERVICE MANUALS are of official 

IUIAL UKVIlt MANUALS 
B065 DATSUN 1200 & B210 7 1·78 covers all models ...................... $12.95 
0783 DATSUN 210 79·82 covers all models imported ........................ $12.95 
8127 DATSUN 240Z. 260Z, 280Z 70·78 covers all models .............. $12.95 
9152 DATSUN 280ZX 79·82 for all models inc turbo .......................... $12.95 
1657 DATSUN 310 76·81 covers all models plus F·10 ...................... $12.95 
9583 DATSUN 510, 6 10, 710 68·77 covt>rs all models .................. $12.95 
1258 DATSUN 311 sports car 1600/ 2000 SPL & SRL mdts ............ $20.95 
9297 DATSUN PfCK·UP 70·82tor all2·whl drive models .................... $12.95 
0925 DATSUN PICK-UP 80·81 lor all4·whl dr models ....................... $12.95 
0871 DODGE 68-77 lor all Monaco & Polara models .................... ..... $10.95 
8066 DODGE ARIES 81·82 covers all models ............................... ....... $12.95 
1259 DODGE OMNI 78·81 covers all models inc 0/24 ........................ $12.95 
8371 DODGE PICK·UP 65·82 covers an 4·whl drive models ................ $10.95 
1298 DODGE PICK·UP 71·81 for an 2·whl drive models ...................... $12.95 
2497 DODGE D·50 PICK·UP 79·81 all mdts +Plymouth Arrow ....... $10.95 
8203 DODGE VANS 67-70 all '>.\, & I ton mdls •nc Ptymou<h ...... $10.95 
6070 DODGE VANS 71·81 covers all models to I ton plus Ptymoull> $12.95 
8192 DUSTER 70·76 for all models iuc. Scamp .................................... $10.95 
9688 ESCORT 81 ·82 covers all models plus Mercury Lynx .................. $12.95 
8189 fAIRLANE. fORD 62·70 covers all models .................................. $10.95 
8366 FAIRMONT.fORO 78·81 covers all models and engines ............ $12.95 
987~ fALCON, FORD 6 6~·70 covers aii6·CYI models ........................ $10.95 
9776 fiAT 12~ 67·81 an inc spyder.couoe & 2000 ........................... $12.95 
9640 fiAT 128 72-79 fa< all models •nc SL & Rally ................. , .......... $12.95 
8106 AAT 131 7 5·80 lot an models. 1.8 & 2.0 litre engines ............ $12.95 
0399 AAT X1/9 73-80 covers all models ............... .............. .............. $12.95 
6022 fiAT STRADA 79.80 ........................................................................ $12.95 
1073 fiESTA, fORD 77·80 covers all models... ....................... .............. $12.95 
0675 FIREBIRD 67.69 covers all models ................................................ $12.95 
6309 AREBIRD 70·81 covers all models me Trans Am ........................ $12.95 
9611 FORD 71·82 covt><s Ehte. LTO II. Rancheto. Thonderb.rd ........... $10.95 
0872 FORD 68·81 lot Custom.Galaxie.LTO. XL & wagon mdls ........... $10.95 
9369 FORD COURIER 72-82 covers an models rmperted ................... $12.95 
8205 FORD P1CK·UP 65·68 all 2 & 4.whl dr mdts. I ' 2·1 ton ............ $10.95 
0451 FORD PICK-UP 69.82 covers all2.wnl dnve models .................. $12.95 
8204 FORDVANS61·681orall 1>. t.. & I ton models ..................... $10.95 
0453 FORD VANS 69·81 covers all6 & 8 cylinder mOdels ................ Sl2.95 
9436 GRANADA. FORO 75·80 covers all models ................................. $10.95 
9885 HONDA ACCORD 77 .80 covers all models ................................. $12.95 
8694 IIONDA CIVIC. 73.79 covers all models me CVCC ...................... $12.95 
0980 HONDA CIVIC 80·8! cove~s ·new' models CMc .......................... $12.95 
9787 HONDA PRELUDE 79·80 complete coverage .............................. $12.95 
8206 INTERNATIONAL SCOUT 67·73 800. A. B. II mdls .................... $10.95 
8565 INTERNATIONAL 62·80 tune/maintarn Scout. wagon. P'Ck·uP .. $10.95 
1043 JAGUAR E·TYPE 61·72 covers an 6·Cylinder models .................. $12.95 
9612 JAGUAR E·TYPE V12 71 ·74 covers all models ....................... $12.95 
9399 JAGUAR XJ6 68·79 covers all models .......................................... $12.95 
9617 JAGUAR XJ12 72·80 lor all modelS •nc XJS. Daimler ............... $12.95 
9769 JEEP S0·65 1or 4 & 6 cyl station ................................................. $19.95 
8207 JEEP 66·79 lor all Clletokee. Commando & Wagoneer mdls .... $10.95 

u949 CORV£1TE .. l<l.~> 
(1946 FORD SMALL BLOCK. How to rebuild ................... .......................... $7.95 
9497 FORD V·8. how lo rebuild 351C.351 M.400.429.460 engines .. $9.95 
9498 PINTO, how to rebuold the 4·eyt ................................................. $9.95 
8195 FORD PERFORMANCE how to get it for street or track .............. $10.95 
8384 MOPAR SMALL BLOCK. REBUILD 273. 3!8. 340. 360 engmes . $9.95 
0892 MUSTANG, HOWTORESTOREYOUR comptetehowtomanual .... $14.95 
8152 BOLT·ON PERFORMANCE wMIIO buy ~ what •t wdl do ........... $10.95 
1766 ENGINE POWER basics of hrgn perwrman<:e eng•ne bu•ldmg .. . $8.95 
8658 AIRCOOLED ENGINES manual lor I. 2 & 4<yts over 15 cld ...... $9.95 
9419 SMALL ENGINE SERVICE MANUAL all I ·Cyl under I 5 cod ......... $9.95 
9770 LAWN MOWER fix all gas oowered walktng. push type ............... $8.95 
8755 RIDING LAWNMOWER manual fa< all mator makes and models $8.95 
9651 SMALL TRACTOR manual65.81 all makes;models 8·30 hP .... $19.95 
8301 AllliUHALMERS tractor mdts8. C.CA.G.RC.IVC. W(),WD45. Wf ...... $9.95 
9822 fORD FARM TRACTOR manual covers all sefles 2N. 8N & 9N .. $9.95 
8490 FORD TRACTORS mdls 501.600·1.700· l.8W !.900 1.1801.2000 .. $9.95 
1028 IH fARM TRACTORS for A,B .. C,H.M,MTA.,4.6.W6TA.9 modelS ...... $9.95 
8518 JOHN DEERE fARM TRACTOR manual lor mdts A.B.O.G.H.M.MT $9.95 
83B2 JOHN DEERE tractor mdts 30!0. 3020. 4010. 4020. 50!0. 5020 $9.95 
8183 All ABOUT WELDING good intro to gas & electric welding ........ $5.95 
8180 SOLDERING the only book on the sub;ect..very complete ........... $!;.95 
9525 MACHINING FUNDAMENTALS to use all machone shop equrp . . $24.95 
8390 BASIC MACHINE TECHNOLOGY 622 pgs machrne Sl'.opkr.ow-how . $24.95 
9658 AUTO MACHINIST.. self.leaching guide & study course .............. $7.95 
8417 METALCASTER'S BIBLL very complete. practical manual ...... $11.95 
8397 CASTING SMALL METAL & RUBBER PARTS any materrat: shape . $5.95 
9147 ~XCAVATOR OPERATION dozers. backhoes. loaders. cranes ... $9.95 
0592 FORK LIFT TRUCKS service. overhaul all gas. prop. erec ... .. .. $19.95 
9807 HEAVY EQUPT REPAIR dozers. backhoes. cranes. plus .............. $19.95 
092~ MOTORCYCLE MANUAL 68·81 all Japanese makes+ H·O ....... $24.95 
8186 STERN DRIVE repair lor OMC. MerCruist>r. Volvo. O•eseldrive .... $9.95 
8508 EVINRUDE outboards 65·81 lor all 1.5 lo 33 hp models ......... $9.00 
8509 EVINRUDE outboards 65·81 lor all 40 to 140 hp models .... .. $9.00 
8510 JOHNSON outboard• 65.81 lot all 1.5to 33 hp modelS ........ $9.00 
8511 JOHNSON outboards 65·81 lor all 40 to 140 hp models ..... $9.00 
8512 MERCURY outboards 64·81 lor all 4 to 40 hp models ............. $9.00 
1217 MERCURY outboards 64 ·81 lor all 50 to 200 hp models .. .. $9.00 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes .................... $9.95 

8002 OIL BURNERS .. How to •nstall and serv.ce ........................................ $9.95 
8017 HOME PLUMBING & HEATING 672 pages cover every deta•l ... $8.95 
7109 CLOTHES DRYERS fix all makes and models .................................. $5.95 
1268 SEWING MACHINE REPAIR service. adjust. repair all makes ...... $8.95 
9849 MICROWAVE OVEN service & repair all major brands ........ ....... $12.95 
9804 TYPEWRITER REPAIR serVIce and repa11 manual & electric ...... $11 .95 
0811 WATCH REPAIRER'S MANUAL. very complete. detailed book $17.95 
0530 HOME APPLIANCE REPAIR majOfwash md•n. relng.dishhhwshr. + ... $6.95 
0809 HOME VIDEO RECORDERS semce all cassene mak.es. models $12.95 
0396 VIDEOCASSETTE RECORDERS all about 'IHS & Seta machines $9.95 
0790 SINGLE CAMERA VIDEO producl"'n lor proless10nal <esults .... $16.95 
7133 35mrn CAMERA REPAIR all SLR makes and modelS .................... $9.95 
0798 TROUBLESHOOT COLOR TV RECI:IVERS lor all makes ....... .... $11.95 
9959 TV REPAIR Beginners ~uide for any color. 8/W problem .............. $6.95 
0533 TV field & Bench Serv~er's Handboolt .. repatr any TV ............. $6.95 
8181 HI·FI & STEREO how·to tor home, cars. boats & ttaiters .... .. . .. $6.95 
944 7 ELECTRICITY fROM WIND, WATER & SUN .. how to get '' ........ $6.95 
8388 ELECTRICAL WIRING HANDBOOK for hQmes. shops. oflices. etc ... $15.95 
8724 LOCKS & LOCKSMITHING .complete. step·by·Siep COlrrSe ........ $9.95 
3752 TELEPHONES, Master Handbook every type & •nstallatKln ....... $11.95 
24 56 UNDERSTANDING ELECTRONICS what coreuits are do. and mere . $5.95 
8185 All ABOUT MICROCOMPUTERS clear. easy·IO·understand •ntro .. $6.95 
8412 AMERICAN CARS 46·75 700 page suoe<catalog. Jl'CS. data.+ .... $19.95 

factory' workshop manuals. Each one is carefully re· 
written for use by the do-it-yourself car owner. Clear I 
and easy to follow, yet complete and detailed enough I 
even for professi:>nal use. You get all the important 1 
information plus hundreds of the best pictures, dia-l 

ams, and jji~=~-
SATISfA~IIUII !iUR KA"IEEO OR YOUR MONEY BACI\ 

9805 JEEP WAGONEER J.series with 230 ollc eng ............................... $19.95 
9806 JEEP UNIVERSAL CJ.2, CJ·3 reptintlactory manual .................. $19.95 
0509 JEEP 55·81 lor all CJ·S. CJ.6. CJ·7. Scrambler mdts . ................ $10.95 
0596 LANCIA BETA 76·80 lor sedan. coupe & HPE models .............. $12.95 
1254 LANDRDVER 59.77 covers 2. 2A. 3 gas & diesel models ........ $12.95 
0481 MAVERICK 69·71 6 cyl. 170. 200. 250 cu. tn. eng . ................ $10.95 
8211 MAVERICK )2.77 covers all models ........................................... $10.95 
1550 MAZDA GLC 77·82 lor all rear wlleel dnve models .................... $12.95 
0812 MAZDA GLC 81·82 covers Iron! wheel dnve models only .......... $12.95 
0371 MAZDA RX2 & RX3 71·77 covers all modelS .............................. $12.95 
0444 MAZDA 71 ·78 includes RX4 and Cosmo models ........................ $10.95 
9941 MAZDA RX7 79·81 covers all models .......................................... $12.95 
94B6 MAZDA PICK·UP 72-82 all8· ! 600 & 8· 1800 mooers .............. $12.95 
8105 MAZDA 626 79·81 covers all models ........................................ $12.95 
0593 MAZDA 808, 818 72 ·78 covers all models ................................ $12.95 
17 46 MERCEDES·BENZ 220 59·65 covers all mdls .......................... $12.95 
8 197 MERCEDES·BENZ 250 65·68 plus 1900.2000.2200 dieselS $10.95 
9485 MERCEOES·BENZ 250.280 68·72 all models plus 230 ............ $12.95 
04 16 MERCEOES·BENZ 68·73 inc 220. 300. 350, 450 & diesel .... $12.95 
8439 MERCEDES·BENZ 7 4· 79 COV<!rs all models inc Dresels .............. $12.95 
9436 MERCURY MONARCH 75·80 covers all models ......................... $10.95 
0922 MERCURY ZEPHYR 78·8 1 au models rnc turbocharged .............. $12.95 
1098 MG MIDGET 68·80 all models plus A·H Spnte 58·71 ................ $12.95 
1720 MGB, MGBGT 69·80 for all roadster & couoe models .............. $12.95 
0884 MONZA. CHEVROLET 75·80 plus Astre.Starlire.Skyhawk ......... $10.95 
9876 MUSTANG 6 65-72 covers all6.cylinder models ...................... $12.95 
0479 MUSTANG VB 65.73 covers all models ........................................ $12.95 
8272 MUSTANG II 74·78 covers all 4, V6. & V8 models ...................... $12.95 
9386 MUSTANG 79·82 covers all engines and models ....................... $12.95 
0951 NOVA. CHEVROLET 71·79 covers all models ............................. $12.95 
1101 OLDS CUTLASS 70·81 covers all models & engmes .................. $12.95 
91~8 OLDS OMEGA 80·81 all mdls plus Pontoac Phoenix .................... $10.95 
6308 OLDSMOBILE 68·76 covers all88 and 98 models .................... $12.95 
8273 OPEL 66·79 lor all models me 1900 Manta & lsuru .................. $! 2.95 
9589 OPEL GT 68·73 co;etS all 1900 modelS .................................... $12.95 
0711 PEUGEOT 504 DIESEL 7 4·80 covers an models ........................ $12.95 
7124 PEUGEOT 504 68·79 for all gasotone engme models ................ $12.95 
0883 PINTO 70·80 covers all models inc Mercury Bobcat .................... $10.95 
0874 PLYMOUTH 68·76 fury. VIP. Gran. Suburban models ................ $10.95 
1259 PLYMOUTH HORIZON 78·81 covers all models rnc TC3 ........... $12.95 
8066 PlYMOUTH RELIANT 81 ·82 covers all models ........................... $12.95 
0851 PONTIAC 66·76 all lull·size inc Bonnevolle. Catalina. GP ..... ...... $12.95 
0489 PONTIAC TEMPEST 68·73 all mdts inc GTO. Le Mans ............. $10.95 
8! 73 PORSCHE 911 70·77 all models meN. T. E. S & Cartera ........ $12.95 
9535 PORSCHE 911 78·81 covers all roodets me SC ... ................ ..... $12.95 
9834 PORSCHE 914 70.76 all models mt 9!4 •6 ............................... $12.95 
0993 PORSCHE 924 76·80 covers all models inc Turbo .................... $12.95 
8008 PORSCHE 928 78·81 also COVi!fS 924 ........................................ $11.95 
0372 RENAULT Le Car 72-81 for all models me R5 ............................ $12.95 
9429 RENAULT 12 69·79 co·•ersall models inc auto trans ................ $12.95 
0645 RENAULT 15, 17 71· 79 covers all models •nc TL. TS ................ $12.95 
0506 RENAULT 18 78·81 all models inc H . TS.LS. GTL. GTS .......... $12.95 
0395 ROADRUNNER & SATELLITE 68·73 all models .......................... $10.95 
0750 SAAB 99 69·79 covt>rs all models ................................................ $12.95 
8058 SUBARU 72·8 1 for all models inc 8rat. ..................................... $12.95 
8!89 TORINO 68·75 all models ;nc Elite. Ranchero ............................. $10.95 
0829 TOYOTA CELICA ]1.80 covers all models ..................................... $12.95 
9812 TOYOTA COROLLA 68·81 lor all models inc 5·spd trans ......... $12.95 
7132 TOYOTA CORONA 70·82 cow.rs alf4.cyl models ........................ $12.95 
8198 TOYOTA CRESSIDA 77-82 covers all models ... .' .... .................... $12.95 
0647 TOYOTA PICK·UP 68·8! for all2·whl drive n!odels .................... $12.95 
8524 TOYOTA LAND CRUISER 66·77 covers all models ...................... $12.95 
0923 TOYOTA STARLET 78·81 CQversall models ................................ $12.95 
0576 TOYOTA SUPRA 79·81 covers all models .................................. $10.95 
0901 TOYOTA TERCEL 80.82 covers all models .................................... $12.95 
1200 TRIUMPHSPITFIRE62·78coversallmodels ............................ $12.95 
!015 TRIUMPH TR5. TR6, 67·76 all models rnc TR250 ...................... $12.95 
8693 TRIUMPH TR7 75·80 ......................................................... $12.95 

8 192 VALIANT 68· 76 all mdls rnc Scamp. S•gnette ......................... $10.95 
0884 VEGA 74·77 all models me Monza .. except Cosworth ·Vega ....... $10.95 
8019 VOLARE 76-80 covers all models ........... ..................................... $10.95 
1227 VOLKSWAGEN BEETlE 54·67 all mdls inc Karmann·Gh,. ........ $12.95 
0140 VOLKSWAGEN BEHLE 68·77 all mdls rnc Karmann-Gh1a ........ $12.95 
8300 VOLKSWAGEN RABBIT 75·82 gas & d•esel plus p<:k·uP .......... $12.95 
8294 VOLKSWAGEN SCIROCCO 75·82 cove<s gas & diesel models $12.95 
8383 VOLKSWAGEN JmA 80·8 1 gas engme +other vw mOdels .. $12.95 
1125 VOLKSWAGEN BUS 61· 79 all camper. van. 1ransporter mdts .. $12.95 
9582 VOLKSWAGEN TYPE 3 62-73 1or wuareback. fastback ............ $12.95 
9778 VOLKSWAGEN 411. 412 68·74 covers all models ................... $12.95 
8748 VOLKSWAGEN DASHER 74·79 covers all models ..................... $12.95 
! 754 VOLVO 142. 144. 145 66·74 for an models •nc S & E ............ $12.95 
9558 VOLVO 164 68-75 for all models me 1\:el mjectoon .................. $12.95 
3729 VOLVO 242. 244, 245 74·82 covers all models .... .... .............. $12.95 
8311 VOLVO 264. 265 75·80 co•ters all mcxtels . .. .................... $12.95 
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58 I POPULAR SCIENCE 

By DOUG GARR 

TOYOTASHI, JAPAN 

From the outside it's just another 
boxy sedan . It's when you slip into the 
driver's seat that you notice that the 
EX-11 is no ordinary car . Packed into 
the interior is Toyota's testament to 
an electronic future. The dash br.istles 
with information from 18 micropro
cessors, which control everything 
from the power-adjustable headrests 
to the car's radar and sonar safety and 
navigation systems. 

According to Yutaka Goto, one of 
the firm's top electronics experts, 
many of the sophisticated features in 
the EX-11 today will be in Toyota's 
production models tomorrow. 

The car is keyless. To unlock it, you 
press a combination of buttons on a 
nine-button grid panel on the door. 
There are 300,000 combinations, and 
you'd better be sober, because you get 

Multi-information display shows the 
car's route on a map. The map is pro
vided by a cassette, which the operator 
inserts in the monitor system. The lower 
display shows ventilation and air-condi
tioning information. The screen can also 
be switched to a regular TV channel by 
voice command or by a hand-held re
mote-control unit. Audio, A/C, and other 
controls are integrated through a 
speech-recognition device that responds 
to your voice and replies to your com
mands through a speech synthesizer. 

only three tries. After that, the lock 
deactivates for a short time. To start 
the engine, you must push the buttons 
of a similar grid on the dash. 

A sonar indicator above the rear 
seat beeps and flashes when you back 
up if you're within two meters of an 
object. 

A radar system built into the front 
bumpers maintains a preset distance 
between you and the vehicle ahead. 
Even if the car ahead slows, a safe dis
tance will be maintained. 

A microprocessor-controlled sus
pension system provides a smooth, 
fuel-efficient ride. The suspension ad
justs to maintain proper vehicle ride 
height despite the load. On rough 
roads, the car sits higher for addition
al clearance. At highway speeds the 
vehicle is programmed to tip itselffor
ward for better aerodynamics. 

The windshield wipers and lights 
turn on automatically. A drizzle puts 
the wipers in an intermittent mode. 
When the rain comes down harder, 
wiper speed increases automatically. 
At dusk, a sensor turns on the park
ing lights. Later, the oncoming lights 
of traffic will trigger a fender sensor 
to adjust headlight beams to high, me
dium, or low. A computer-controlled 
anti-skid system keeps the brakes 
from locking during panic stops. 

How much would an EX-11 cost? 
Even the Japanese rolled their eyes 
skyward. .:!1 

Cllpyngh'ed m tenal 
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"SAY, SMOKEY-" 

A clinic on cars by Smokey Yunick, America's most famous mechanic 

Better propane performance 
I have a 1979 Dodge D150 with a 318-cu.
in. engine equipped with a dual propane
gasoline conversion. When I switch from 
gasoline to propane, I drop from 13 mpg 
to 10 mpg and lose power. What can I do 
to get better propane performance? 

Richard R. Schnabel, Gold Hill, N.C. 

You need more compression, more igni
tion advance, more air (port and cam), 
and more fuel. The Btu content of pro
pane is lower than gasoline, so you have 
to load the cylinders harder and work on a 
slower reaction that is less sensitive to 
knock. 

Wants to update Buick 
I have a 1973 Buick with 455-cu.-in. en
gine, and I wonder if it's possible to retro
fit it with throttle-body injection and com
puterized ignition. I intend to keep the car 
a long time. 

James W. Read, Beaverton, Ore. 

Unless you're a genius, forget it. The in
jector is a closed-loop, computer-con
trolled fetldback system. An ox_ygen sen
sor establishes an electrical signal, de
pending on hydrocarbon content, and re
lays it to a computer, which is pro
grammed for the engine, car, and drive 
train. The computer controls fuel, fuel 
temperature, air and water temperature, 
and power demand. The wiring is very 
complex, and the controls must be sized 
to the vehicle. These are only some of the 
complications. 

The ignition connection 
My new Ford Escort ran well on short 
trips, but I couldn't travel more than 50 
miles before it quit-as ifthe ignition were 
shut off. A mechanic replaced the coil, 
and I then went 100 miles before the prob
lem reappeared. Also, the car doesn't idle 
very well. 

Roland Whitwer, Omaha, Neb. 

It could be a bad connection between the 
ignition module and the harness. Clean it 
and coat it lightly with silicone grease. 

Plugged EGR, high pressure 
Most of the driving we do with our cars is 
at low speed, maybe two or three miles at 
a time. The EGA [exhaust-gas recircula
tion) plates have either clogged or burned 
through, and a white powder builds up on 
them and has to be scraped off. Also, I 
notice that when I stop for fuel after driv
ing for a few hours, there is high pressure 
in the tank when I remove the cap. I 
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checked pressure with a gauge at the fuel 
pump and found it to be high: 10 lbs. 

Charles Dixon, Wichita Falls, Texas 

The white-powder deposit in the EGR is 
from fuel additives. Changing your fuel 
vendor will affect it. The fuel-tank vent is a 
pressure system with a valve to prevent 

/;Jackflow. It's supposed to open at two 
psi. If the cap isn't working properly, a 
plugged hose will cause trouble. 

Laid-up lifter 
While checking the hydraulic-lifter adjust
ment on my 1977 Chevrolet Monte Carlo 
w ith 305-cu.-in. engine, I heard a clacking 
noise. I found that the rocker arm on num
ber-five intake was still loose after I ad
justed it three-quarters of a turn past zero 
lash. If this is caused by a worn cam lobe, 
why would it occur on one lobe only, and 
why after only 45,000 miles? 

James Peck, Sussex, Wis. 

A worn cam lobe wears on the lift side of 
the cam, but lash is established off the 
base circle and doesn't wear. Your trou
ble sounds like a bad lifter: You probably 



adjusted one that was collapsed. Pull it 
out for inspection; expect that the cam 
lobe will be gone when you look down the 
lifter bore. 

Why grease terminals? 
The instruction book for my 1975 Lincoln 
says to use silicone grease on spark-plug
coil and distributor-w ire terminals, and to 
coat the brass electrode surfaces when in
stalling a new rotor or ca p. Why? 

Gus Canela, San Bernardino, Calif. 

The grease prevents oxidation and main
tains good electrical conductance. 

Car fires back 
My 1980 Datsun 280-ZX, 2+ 2 automatic 
backfires under low revs w hen driving 

away. The problem disappears under 
high accelerat ion and normal cruise. 

John C. Tobin, New York, N.Y. 

There are three probable causes of back
fire-the exhaust valve is open or leaking 
when the engine fires; oxygen is getting 
drawn into the exhaust system through a 
leak; air is being pumped in at high vacu
um because of defective air-pump cycle 
control. 

Shroud that fan 
My 1975 V6 Ford Mustang II w ith factory 
air condit ioning and standard transmis
sion show s a slightly above normal tem
perature on the road and climbs tow ard 
the danger zone at idle. I've checked the 
radiat or, t hermostat, coolant mix, and 
temperature gauge, and I've made su re 

the system holds pressure. I believe these 
symptoms started ~fter a water pump 
was replaced. Another water pump and 
thermostat have been installed since 
then. 

Carlie Luck, Chapel Hill, N.C. 

The fan shroud could have been dam
aged or left off at the time of the water
pump change. A fan shroud· is neces
sary for adequate cooling. 

Lean machine 
My 1981 V6 Buick Skylark hesitates and 
sometimes stalls after a stop. Pumping 
the accelerator helps if the engine is still 
turning . The car has only 4,000 miles on it, 
and the problem is both hazardous and 
annoying. 

Orley Johnson, Manhattan, Kan. 

The hesitation and stalling are caused by 
lean mixture, but how it gets lean is the 
question. Whether the engine is hot or 
cold makes a difference as to where the 
trouble is. Unless you understand fuel
spark and emissions systems, you're 
shooting in the dark. You need to find a 
dealer or very-up-to-date shop. The trou
ble is probabl y minor, but an amateur 
could make an expensive three-ring cir
cus out of it. 

Fluttering diesel 
My 1981 Pontiac Bonneville diesel has de
veloped a flutter at idle. If I step on the 
throttle a little, it smooths out. The dealer 
checked over the fuel pump and injectors; 
it didn't make any difference. 

Don H. Fleury, Raynham, Mass. 

The flutter is in the pump itself-an air 
leak, for example. It can also be caused by 
improper internal timing or a defective 
metering assembly. You can't fix it. The 
pump needs to be removed and flow 
checked; the trouble will then show up. 

Opposite results 
How can a compression gauge and a leak
down tester give opposite readings? On 
my 1976 400-cu.-in. Chevy, all cylinders 
show 150 to 160 lbs. The leak-down tester 
shows 70 percent leakage in all but num
ber-one (30 percent). All leakage is past 
the rings. . 

Barry 0 . Williams, Clearfield, Pa. 

Go by the leak-down tester and note that 
right at TDC, a l ittle crank movement will 
raise or lower the readings. The problem 
is that the ring can leak at the top or bot
tom of the ring land. Make the check with 
a warm engine; oil in ring lands g ives a 
tighter reading. 

Each month, Smokey Yunick answers 
questions on cars-family cars, high-per
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok
ey-", PoPULAR SCIENCE, 380 Madison Ave., 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 



LAsT NIGHT, COMPUSERVE TURNED THIS 
MPUTER INTO A TRAVEL AGENT FOR JENNIE, 
A STOCK FOR NOW, 

IT'S SENDING HERBIE TO ANOTHER GALAXY. 
NO MATTER WHICH COMPUTER 

YOU OWN, WE'LL HELP YOU GET 
THE MOST OUT OF IT. 
If you've got places to go, 

CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition-for current flight schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through "Worldwide Exchange:' 

If your money's in the market, 
CompuServe offers a wealth of 

prestigious financial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on . 
40,000 stocks, bonds or commodities. 
Then, consult experts like IDS 
or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you'll 

need a computer; a modem and 
CompuServe. CompuServe connects with 
almost any personal computer; terminal, 
or communicating word processor:· 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

ContpuServe 
Consumer Information Service 
2180 Wilson Road, Columbus, Ohio 43228 

99 
In Ohio, call 614-457-8650 

An H&R Block Company 
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BITS & BYTES 

By WILLIAM J . HAWKINS 

Ill 

Smart computers 
"Draw a circle," my demonstrator said in 
a normal voice. Blip. A circle appeared on 
the video screen." Ah, let's see ... " (WORDS 

IGNORED showed on the screen as 
he thought out loud.) "Make it red." lines 

· of bright color instantly filled the shape. 
I was watching over his shoulder. I 

could see the microphone he held rather 
casually and the CRT screen of Texas In
struments' new personal computer called 
The Answer. 

"Move the circle to the right," he con
tinued. Whoosh- it scurried to the right of 
the display. "Now draw me a triangle." A 
three-sided figure instantly appeared. 
"Make it larger," came his next com
mand, and the triangle suddenly doubled 
in size. "Oh, and color it yellow." Streaks 
of v.ellow painted its surface. 

' Impressive? You bet, but voice recogni-
tion (usable voice recognition, that is) is 
just one trick of what promises to be 
many from a new generation of personal 
computers: smart computers. 

They' re just .starting to appear from 
manufacturers, and at the moment the 
two standouts are this Tl (above) and Ap
ple's lisa (photo at right). What makes 
them so smart? . 

It's not the jobs they do-you'd expect 
those from any computer worth its weight 
in silicon chips. Instead, it's the way these 

machines communicate with humans
we no longer have to learn special pro
gramming codes or commands to make 
them do something. 

While the Tl can use voice recognition, 
Lisa (which stands for Local Integrated 
Software Architecture) relies on its su
perb screen graphics and a hand-held giz
mo, called a mouse, that you slide around 
the table top. The screen shows pictures 
of things you can do: type a letter, file it 
away, print something, or do calculations. 
But to choose one, you don't type a com
mand on the keyboard- instead, you 
move the mouse around on the table in 
front of you. 

As you do, the screen cursor moves, 
too : Move the mouse up, the cursor goes 

up; move it in a circle, the cursor dupli
cates your movement on the screen. For 
work, move the cursor to the picture you 
want and press a button on the mouse, 
and you have issued ~ command that 
would ordinarily require several typed 
words and a working knowledge of the 
computer system. Then, once you've se
lected a program, you can use the clever 
control for other things: to edit a docu
ment, for example, 'Or create graphics. 

But working with humans isn't easy- it 
takes a bit more than just knowing what 
to do when a command is given. Since 
much of our work overlaps into different 
areas, the software included with these 
machines must overlap, as well. 

For: example, lisa's word processor al
lows you to type the main body of a letter. 
But the computer creates the final docu
ment you send out. It gets the proper ad
dress from a data-handling program, 
numbers from a spread-sheet P,rogram, 
and drawings from a graphics package. 
The result is: "Dear Mr. Hawkins, you still 
owe us $ .. . ," complete with color charts 
of my past paying habits. 

Tl's computer works similarly, but all of 
its software will be able to use the voice
control option. Rea!lon : The software is 
standard-voice control comes from a cir
cuit board that fools any program into 
thinking the command it just got was 
punched in at the keyboard. Now that's 
clever. 

Tl has also created programs and hard
ware that integrate the computer with 
other office devices: It answers the 
phone, for example, speaks to the caller, 
and takes the message by. digitizing the 

. incoming voice and recording it on a hard 
disc for playback later. 

Both The Answer and Lisa are capable 
·of using CP/M. (The Answer can also use 
MS-DOS.) That means lots of programs 
are available from other sources, too. lisa 
comes complete for under $10,000. The 
Answer begins at $2,595 and is $6,185 
with all options but speech and voice rec
ognition. The prices for those have not yet 
been set. 

Home file system 
There is only one problem with a home 
computer: Despite everyone's efforts, 
there are still very few real jobs it can do 
around the house. (How many times can 
you compute your mortgage?) But there 
is an exception: filing. Everybody has 
something to file- from recipes to phone 
numbers to the Christmas-card list. And a 
new program from Atari takes all the fuss 
out of using an elaborate data-base man
agement system. 

The program, called The Home Filing 
Manager, makes it all easy by using the 
screen graphics to create a filing cabinet 
and the three-by-five cards we're all used 
to scribbling on. Pick out a card, type in 
the information you want it to contain, 
and place it in the file. 

later, you can easily retrieve it again by 
looking at cards in file order (like thumb
ing through the box) or by asking the 
computer to search for a card by its title or 
a specific phrase it contains. 

Continued 
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You have the 
,_have the Perfect 

' 

We're so sure Flexshape.,.. is ideal for your new 
product that we are offering a small minimum 
order,* just to get you to try Flexshape's marketing 
magic. 
Flexsha~s are round, square, rectangular and 

triangular. They protect while they display. They 
dispense, measure and identify. They take four
color printing. With closures available in plugs, 
caps and hang-up caps, friction-fit or threaded. 

To learn more about Flexshape, call toll free 
(800) 526-6273. In N.J. (201 ) 933-3030. Or mail 
the coupon below. 
'Minimum order: 1.000 
pieces or $120, 
whichever Is less. 

Ethyl flex 
Products 

-----------------FLEX PRODUCTS 
Division of IMCO Container Co. 
445 Industrial Road, Carlstadt, NJ 07072 
Please send me your free Flexshape Folder 

My product is --------------

NAME - - ----------------

TITLE----------------

COMPANY _____________ __ 

ADDRESS--------------

CITY STATE _ ___ ZIP ___ _ 

TELEPHONENO. ------------
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Bits & bytes 
[Continued] 

Up to 700 cards can be held on one 
disc-that's a lot of recipes. For Atari com
puters, it's $50 . 

No end in sight? 
The way things are going, I expect Kel
loggs to soon be in the computer busi
ness: With two box tops, you get your 
choice of a signet ring or a 1 6K personal 
computer (and your kids will come to you 
to find out what a signet ring is). Prices 
are dropping, while, at the same time, 
machines are becoming more sophisti
cated- and they' re available everywhere. 
Take a look: 

Above is the Texas Instruments 99/2 
home computer. It' s a 16-bit machine that 
works in BASIC and accepts tape or car
tridge programs. Price: $100. 

Below is a Sharp PC-1250. 1t looks like a 
calculator, but it is a complete computer 
that's programmed using BASIC. The 
price is basic, too: just $1 10. 

Dynasty Computers are $1,500, but you 
can't buy them in a store. The company 
intends to sell them door-to-door through 
private representatives. ("Avon calling.") 

And what do an ice bucket, a computer, 
and the Bible have in common? By 1985, 
they' ll all be standard in TraveiHost motel 
rooms. The company has ordered 
500,000 terminals and intends to have 
them work through an IBM main-frame 
computer. 

The last word 
Radio Shack is now offering two other op
erating systems for its Model II and 16: 
CP/M Plus from Digital Research and Xe
nix (a form of AT&T's UNIX system) from 
Microsoft. Both are powerful systems al
lowing the Model II or 16 to use literally 
thousands of off-the-shelf business pro
grams. All this is a good idea, but it comes 
as a surprise: Radio Shack has always in
sisted on using only its own TRSDOS op
erating system. 11!1 
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P1tent No. 3726161 

REVOLUTIONARY • RATCHET ACTION 

UEEZE·WRE CH 
22 PIECE TOOL SYSTEM 

'· ..... . .. . 
• ,.,.( .. , SQUEEZE THE HANDLE -----::::=-+-. 

.. 
'\ 

GREAT GIFT IDEAl onty $29.95 

THE RATCHET ·SOCKET 
HEADTURIIS 

(without moving the wrench) 

SOCKET WRENCH • SCREWDRIVER 
ALLEN WRENCH 

GET$ INTO TIGHT SPOTS NO OTHER TOOL CAN ... 
works where you can't even wiggle a standard w rench. 
Rugged carry kit makes it ideal for cars, RVs, boats 
and home use. Not yet available in stores. Made in usA 

22-Piece Carry Kit includes: r ELTON IN'ous1Ries: P.o:-B~; 2347 ~ FuUerto-;;,-CA 92633--------, 
SOCKETS: Standard 1f/' to o/,s" Please send me Squeeze-Wrench Toot Kit(s)@ $29.95 ea. + $3.00 

Metric 9mm to 14mm shipping (order 2 or more and we' ll pay shipping). California residents add 6% sales 
SCREWDRIVERS: 2 Slot tax. Total order= . D Check enclosed (sorry no C.O.D. orders) 

ALLEN 2 Phillips Charge 0 VISA D MasterCard Acct. # ----------

WRENCHES: 1fs" to 5f16" Signature Exp. Date_ ____ _ 

Name~---------------------

ELTON INDUSTRIES Address-----------------
P.o. Box 2347 
Fullerton. CA 92633 City/Stale/Zip ------------------

1---------- L---------14 DAY MONEY BACK GUARANTEE ---------J 

,.. 

EQUITY, 
AFFORDABILITY, 

NO DOWN PAY ENT, 
BELOW MARKET FINANCING, 

ALL UNDER ONE ROOF. 
Own your own home for a lot less than you'd 

expect - with no down payment and interest
only monthly payments at below market financ
ing during construction. Homes starting under 
$20,000. 

Live under your own roof. Build equity. With 
no down payment. More than 20,000 families 
already have, the Miles way. You can too. 

Choose from 50 floor plans. featuring quality. 
pre-cut materials and full selection of optional 
materials such as plumbing, heating, and electri
cal packages. You supply the labor. Build equity. 
Keep costs down. 

[] 

' [] 

II 

r---------------------~ 1 Yes! Send us more information on how we can own our own Miles 1 
I 

home with no down payment and below market financing. I 
Mail to: Miles Homes® 1 4700 Nathan Lane, P.O. Box 9495 1 

I Minneapolis, MN 55440 I 
Please check one: 1 0 Free color brochure I 

I 0 80 page, full color catalog. 1 
® (Please send $3 check or money order.) 

I Name I 
OIVIIION 0, I Address I 

-
You're Miles ahead 
with no down payment 
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I City I 
I State Zip I 
I Phone ( ) MPS7-o583 I 
~---------------------~ 

Low-cost 
solar collector 
in a kit 

Air enters collector, passes through air 
chamber and under absorber panel, then 
exits through duct. Components of the 
$300 kit are shown in the photo. 

Part of the expense of installing a so
lar heating system can be offset by do
ing some of the work yourself. You 
can save on the cost of a collector, for 
instance, by building your own from a 
kit such as the Series 4000 kit air col
lector manufactured by the Colorado 
Rural Housing Development Corpora
tion (CRHDC). 

The kit costs $300 and includes an 
extruded-aluminum frame, low-iron 
glazing, electroplated black-chrome 
collector panel, sealant, insulation, 
internal support, and other materials 
needed for construction. CRHDC esti
mates that an experienced do-it-your
selfer can build a collector in three 
hours. The kit requires no soldering. 

In operation, air drawn into the col
lector passes over 72 square feet of 
heating surface. It can be used for 
daytime-heating or rock-storage sys
tems. CRHDC (4140 Tejon St., Den
ver, Colo. 80211) also offers blowers 
and controls, along with other compo
nents for building a complete sys
tem.--Charles A . Miller 
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Here's a great way to get big savings on 
Monroe's biggest selling shocks, Monro

Matic and Radial-Matic. Buy one of these 
two top-sellers during our Bump Stops 

Here Sale and get the second shock for 
half price. That's an incredible savings ... 

50 percent off the second shock! See your 
Monroe retailer soon, while supplies last. 

*Discount applies to manufacturer 's suggested list price. 

THE 

Monroe Auto Equipment ~~:~ 
Division of Tenneco Automotive "' 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 

7mg 

• 

; . 

SOFT PACK lOG's FIL TEA. MENTHOL: 2 mg. "tar". 0.2 mg. nicot ine 
av. per cigarene by FTC method. 
Competitive tar levels reflect either the Dec. '81 FTC Report or FTC method. 

NOW. THE LOWEST OF ALL BRANDS. 

1005 

lowest Tar 100 s 
Soft Pack 

~()()I Sl46n e111n 

8mg 

liH~~-----·-- .. 5 mg 

The proof is all around us. 

[ CONFIRMED BY THE LATEST U.S.GOV'T. REPORT ON TAR] 

0 1tll lt.J. llttYHOl.O$ lOIAOOO co. 

• 

Smg 

4mg 
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FS Whots News 

Around spun the head of the little robot. 
And with it went the robot's steel hand, 
clutching a little red book that said Robot
ics and placing it, at the end of a 270-de
gree circuit, in a human hand. It took 
about 10 seconds-start to finish-to deliv
er the book, and approximately every sec
ond POPULAR SCIENCE Staff Photographer 
Greg Sharko punched the button of his 
Norman studio flash to put a separate ex
posure on film, each exposure marking a 
stage in the movement of the steel hand. 
That, at any rate, was roughly how we 
started out to take this month's cover 
photograph, using Polaroid film at first so 
we could see immediately what the pic
ture would be like. 

What it was like was terrible. 
Was our original concept at fault? HERO 

1, the Heath Company's contraction of 
Heath Robot, is not intended to be a cute 
little android that will shine your stioes 
and roll off to the kitchen on command for 
a six-pack. Instead, HERO is a.teacher. Its 
(his? her?) subject is robotics. And we 
wanted to show it in a complex move
ment: its hand grasping a textbook on ro
botics, swinging around in an angled 
plane, and releasing the book at the end 
of the swing. How to do it? Obviously in a 
multiple-exposure picture with the lens of 
our studio camera open and our flash 
units pulsing on and off as HERO swung 
its book around. Now the problems: 

• Our white seamless-paper back
ground reflected off the arm so strongly 
at each flash pulse that it tended to wipe 
out the successive images. 

• The features of HERO's top, spinning 
around, merged with each other in the 
successive exposures, making them al
most impossible to distinguish. "No 
good," said Art Director Dave Houser. 
"You can't make out the key pad." 

• The human hand reaching out (and 
appended to Senior Editor Richard Step
ler) was badly overexposed. 

The picture we wanted to take would 
have been impossible but for the exis
tence of one of the most ingenious ma
chines electronics has given us: the Israe
li-made Sci-Tex. It is a machine that 
makes the impossible visible. Would you 
like the pyramids moved a little closer to 
each other in a photograph (as one mag-

• 
azine did)? Sci-Tex can do it. Would you 
like to show HERO's arm in motion, but 
show its top still so the key pad will be 
seen clearly? Would you like to have a 

sharp final picture of HERO handing over 
the robotics textbook to Stepler's hand? 
Sci-Tex can do all of those things. 

The solution to our problem was to take 
three separate photos. One was that mul
tiple-exposure picture with HERO's arm 
swinging around. A second, with the ro
bot unmoving, was of its top. A third, with 
its arm in front, showed it passing the 
book along. 

Then into the electronic brain of a Sci
Tex Response 350 went the millions of 
picture elements-pixels-scanned, sepa
rated into colors, and digitized for stor
age. At the Sci-Tex color console, Roger 
Crain of Nashville Electrographies 
merged the three pictures. A zoom button 
let him enlarge any portion of the picture 
or move back to see the whole picture at 
once. Other controls let him "airbrush" 
any section in any color with a stylus or 
take any element of the picture and move 
it anywhere he chose. 

When he was done, with Dave Houser 
looking over his shoulder, we had the pic
ture you see on the cover. In a way that no 
camera alone ever could, it shows what 
HERO is like and what it can do. 

While all this was going on, Associate 
. Editor Daniel Ruby was writing the article 
in this issue "Computerized Personal Ro
bots" - with time out for programming 
HERO so its top and arm would swivel be
tween preset start and stop points. This 
was done by entering a series of instruc
tions on the robot's alphanumeric key pad 
to put it in the "learn" mode and to make 
some memory available. The desired mo
tion was then performed under the con
trol of a hand-held "teach" pendant. After 
that, with the pendant disconnected, 
HERO would play back that series of mo
tions whenever photographer Sharko 
called up the program on the key pad. 

Are personal robots about to take over? 
Ruby recalls one special scene centered 
around a futuristic bundle of motors and 
microchips called 8.0.8. "Okay, so where 
ya hiding?" 8.0.8. called out as its head 
spun excitedly in search of a sassy and 
very elusive five-year-old boy. But wher
ever 8.0.8. looked, the boy moved out of 
range, playing hide-and-seek. 

Witnessing that scene, Ruby felt reas
sured: If machines are going to take over, 
it won't be for some time yet. Later, as he 
visited five other robot manufacturers in 
California, Colorado, and Michigan, his 
sense of superiority turned to wonder. 

In the last half-dozen years, we've seen 
computers turn from expensive office 
machines into personal tools. Now we 
seem to be at the beginning of the age of 
the personal robot. Where will that have 
led us by 19907 

Superconductor 
First large-scale utility application of su
perconductivity [PS, May '81 ]7 That's the 
claim for a $1.5 million, 11-foot-diameter 
superconducting magnet scheduled to 
stabilize power transmission between the 
Pacific Northwest and Southern Califor
nia. Its job: to act like an electrical "surge 
tank," periodically storing and returning 
electrical energy. In tests, it was charged 
to its full operating current of 5,000 amps 
on the first try. 

Grand unification at last? 
Physicist Sidney Drell put it neatly: "We 
know that there exist simple general laws 
that explain the rich diversity of nature; 
that is our fundamental faith as scien
tists." This belief, basic to modern sci
ence, drives the ongoing search to unify 
the four fundamental forces of nature un
der one theoretical umbrella. It's been go
ing on for more than a century and has 
tantalized-and baffled-many of the 
greatest minds in physics. Science & En
gineering Editor Arthur Fisher has been 
tracking the progress of theorists and ex
perimenters across the nation from Har
vard to Stanford in recent years, on the 
understanding that he would write a story 
on "grand unification" when some appro
priate event made ittimely. That event oc
curred in' late January when physicist Car
lo Rubbia broke the news that what he 
called "the most prized trophy in physics" 
had been found in the high-energy pro
ton-antiproton collider at CERN, in Swit
zerland. For a report of that discovery and 
its significance to what Fisher terms "the 
great intellectual adventure we call sci
ence," read his absorbing account of the 
search for "Cosmic Order." 

Editor 



-a better way to bury it? 

A new process traps 
radioactive debris within 
synthetic rock's structure 

By TOM JOHNSON 
PHOTOS BY ROBERT KOLLAR 
AND PETER KELLY 

With the passage of the Nuclear Waste 
Policy Act of 1982, the country has at 
last made a start toward solving the 
problem of what to do with radioactive 
waste. The act does not specify how the 
waste should be packaged. It merely 
directs the Secretary of Energy to select 
a method. 

Research has been going on for 
years [PS, Dec. '78], and a number of 
alternatives have been suggested. At 
the moment, those charged with these
lection process seem to be moving to
ward mixing radioactive waste with 
molten glass as the first step in keep
ing it isolated for thousands of years. 

But researchers working on another 
approach claim theirs is better. It was 
developed in Australia and further 
worked on in this country. Reporter 
Tom Johnson recently visited the Aus
tralian project to learn what investiga
tors there have done and what claims 
they are making for the alternative 
technology. Here is his report. 

CANBERRA, AUSTRAUA 

The ebony-black disc in the palm of 
geochemist Ted Ringwood's hand ap
peared utterly insignificant- perhaps 
a souvenir paperweight from some 
long-forgotten job in a machine shop. 
But that disc was synthetic rock, or 
Synroc. It's the latest and, according 
to its inventor, perhaps most prom
ising system for storing nuclear 
waste. 

Synroc, says Dr. Ringwood, could 

•• I POPULAR SCIENCE 

play a vital role in the nuclear-waste
disposal scheme now being worked 
out under the provisions of the Nucle
ar Waste Policy Act. At the moment, 
however, majority opinion seems to be 
going in favor of another substance
borosilicate glass. Still, some authori
ties side with Ringwood. Now, with a 
decision on this critically important 
matter due to be made within the next 
year, Ringwood makes a series of im
pressive claims for Synroc. Among 
them: 

• It is safer than glass. 
• It is no more costly than glass, 

though many claim it is. 
• It can be made by thoroughly 

tested processes. 
• It would be far easier and cheap

er to bury and would not need the 
large, politically unpopular national 
waste repositories now planned. 

I went to Australia to visit with 
Ringwood and find out what backing 
he has for these strong claims. 

To see how Synroc would fit into the 
overall scheme, it is necessary to un
derstand the broad program of nucle
ar-waste disposal now envisioned. 
First, the general scheme: Since some 
materials in nuclear waste remain 
dangerously radioactive for thou
sands of years, the waste must be kept 
isolated from the environment for 
that long. For several decades re
searchers have pondered possible 
ways of doing this, from burying the 
waste in the deep sea bed to ·using 
rockets to fire it into the sun. 

The method now generally agreed 
upon is to bury the waste in caverns 
carved out of salt or granite perhaps 
2,000 feet below Earth's surface. To 
protect the environment, the radioac
tive refuse must first be in~orporated 
into some insoluble material, creating 
what's known as a "waste-form." 

"Ideally, the waste-form itself 
should function as an immobilization 
barrier, fully capable of preventing 
any significant release of radionu
clides into the biosphere for 100,000 
to one million years," Ringwood told 
me in his office at the Australian Na
tional University, where he's head of 
the Research School of Earth Science. 
"The waste-form should be sealed into 
canisters made of highly corrosion-re
sistant alloys. This will create a sec
ond, independent engineered barri
er," he said. 

Such a multiple-barrier system 
should effectively neutralize the 
waste. First of all, since the burial site 
is a deep, stable geologic formation 
that has not changed in millions of 
years, it presumably should be stable 
for millions of years into the future. 
But if by mischance ground water 
should get in, the waste would be pro
tected by its stainless-steel canister. 
If that failed, the waste should be pro
tected by the insoluble substance it 

Cohtinued 

Developer of Synroc process, Ted Ring
wood, monitors a bench test of a scaled
down Synroc container. The bellows
shaped can contains a mixture of miner
als that can immobilize radioactive waste. 
When heated, then compressed by the 
piston, the can collapses uniformly. The 
result is a 'disc of dense ceramic com
pletely contained by the flattened bellows 
can. An Australian technician (inset, near 
right) experiments with compressing the 
Synroc bellows as it sits within a straight 
outer container. If this process works, it 
will simplify the remote-control engineer
ing needed for a full-scale Synroc waste
processing plant. Shiny black Synroc 
samples (inset, far right- upper row) are 
barely affected by high heat and leaching 
in water. Given the same treatment, the 
glass samples (lower row) crumble . 
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High heat and pressure transform dangerously radioactive slurry Into ceramic that's similar to naturally radioactive rocks. 

has been enclosed in. This is basically 
a box-within-a-box security system. 
What those "boxes" will be has not yet 
been determined. 

Today, the U.S. Department of En
ergy has about 8,000 metric tons of 
used fuel assemblies from commercial 
power plants, plus 10 million cubic 
feet of radioactive waste from weap
ons contractors in temporary stor
age-so-called defense waste. After 
years of debate, Congress has finally 
adopted a plan to dispose of this 
waste. The new act sets a timetable 
for selecting and preparing a burial 
site for nuclear waste. The first site 
must be chosen by 1987, with waste 
burial to.be under way before the year 
2000. (The law applies only to com
mercial waste but mandates the Pres
ident to decide by 1985 whether to 
bury defense waste at these sites.) 

The new law also charges the DOE 
to decide by April1984 on the process 
for packaging radioactive waste. Most 
experts favor vitrification- locking 
the waste in a matrix of borosilicate 
glass. This process has been under de
velopment for at least 15 years. By 
contrast, Synroc is an upstart. 

Since 1978, Dr. Ringwood has 
worked on Synroc along with his uni
versity colleagues in Canberra and 
with researchers at the Australian 
Atomic Energy Commission and at 
Lawrence Livermore National Labo
ratory in California. Together, they 
have developed a prcicess that binds 
radioactive components into atom
sized spaces within rock crystals. 

Because there are chemical differ-
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ences between commercial and de
fense waste, there are two versions of 
the Synroc system. But the basic pro
cess begins with a nonradioactive 
powder containing titanium and zir
conium oxides. Mixed with a solution 
of radioactive waste, it becomes a 
slurry. It then passes through a rotat
ing kiln, or calciner, that's heated to 
1,470 degrees F to drive off volatile 
components such as water. 

The resulting powder is funneled 
into a bellows-shaped, stainless-steel 
container, which looks much like a 
corrugated pipe used for highway cul
verts. After air is evacuated from the 
12-inch canister, it's sealed, heated to 
at least 1,830 degrees F, and mechan
ically compressed to a height of four 
inches. What's left is a stack of four
inch-by-14-inch discs that looks like a 
pile of Paul Bunyan's pancakes. The 
"pancakes" can then be stacked in yet 
another canister for transport and 
burial. 

The mechanics are simple except 
for a major hitch: Because of the ex
treme radioactivity involved, every
thing has to be done by remote con
trol. (Remote control is also necessary 
with the glass process.) 

Easier, cheaper operation 
"Originally, the Synroc-C [for com

mercial waste] process called for 'iso
static hot pressing,' " Ringwood told 
me as we walked down the hall to one 
of his labs. "That meant the powder in 
the bellows was consolidated into a 
dense monolit~ by heating it to 2,200 
degrees F and simultaneously subjec-

ting it to a pressure of 1,500 atmo
spheres [22,000 psi]. 

"Hot pressing is widely used on a 
commercial scale for manufacturing 
specialized ceramics and alloy steels," 
Ringwood noted. But it's a complex, . 
costly process. "We recently discov
ered that we can achieve the same re
sults we get with hot pressing by sim
ply heating the bellows canister and 
mechanically pressing it flat," he 
said. "This new development prom
ises greater ease of operation by re
mote control. It is much simpler, so it 
will reduce the cost of a processing 
plant." 

The borosilicate-glass process is ba
sically similar to the Synroc process, 
except for the materials used and the 
final hot-pressing step. And both 
glass and Synroc trap the radioactivi
ty, immobilizing it so that it doesn't 
contaminate the biosphere at an un
natural rate. But the Synroc ceram
ic- or synthetic rock- more closely re
sembles naturally radioactive rocks. 
What's the advantage of this? 

"These minerals are extremely re
sistant to attack by hydrothermal so
lutions [ground water]," Ringwood 
told me when we entered his lab. "In 
nature these minerals have survived 
in a wide range of geochemical and 
geological environments for up to two 
billion years," he added. 

Tests of the Synroc-C system show 
it to be much more stable than glass 
and, perhaps, easier to handle, Ring
wood says. "We evaluated the leach
ing characteristics of Synroc-C under 
both flowing- and nonflowing-ground-
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water conditions," he told me. "Syn
roc-C has been placed in 1,470-de
gree-F water at 1,000 atmospheres 
[14,700 psi], and it survived without 
destruction. It is literally 1,000 to 
10,000 times more resistant to leach
ing than glass." 

Tests show Synroc-D (for defense 
wastes) holds up 1,000 times better 
than glass for the leaching of most ra
dioactive elements, says Ringwood. 

By contrast, some research shows 
that borosilicate glass might not be 
able to withstand ground water if-in 
a "worst-case" scenario-it seeped 
into a burial site while the capsules 
were 'still hot. When first made, boro
silicate-glass canisters are hot-per
haps as hot as 390 degrees F. They 
can stay at that temperature for de
cades, heating any groul)d water 
leaking into the burial site. In 1978, 
Gregory McCarthy and his colleagues 
at Pennsylvania State University dis
covered that borosilicate glass disin
tegrated in superheated water. When 
exposed to a brine solution at 572 de
grees F, the glass fell apart, creating 
more surface area to release (leach) 
radioactive elements. 

"Since then, the Australian Atomic 
Energy Commission has found that 
glass deteriorates in water at 300 de
grees F," Dr. Sue Kesson, one of Ring
wood's research associates, told me. 

To some experts, the sensitivity of 
glass to heated water is of little con
cern. Says Ron Likilla, manager of 
the Nuclear Fuel-Cycle Program at 
Battelle Memorial Institute in Rich
land, Wash., "We really don't think 
this will be much of a problem, be
cause we will be working with wastes 
that have been in storage pools for at 
least 10 to 15 years. These old fuels 
are cooler than fresh ones in terms of 
radiation and temperature," he said. 

As new wastes are generated, they 
could also be stored in cooling pools 
for several decades before submitting 
them to permanent underground stor
age. But that solution could be politi
cally unpopular-and would require 
costly extra handling of the waste 
materials. 

Synroc-canister economy 
Synroc's proponents claim still oth

er advantages for the process. A 
greater amount of radioactive waste 
can be loaded into a given volume of 
Synroc than can be incorporated into 
the same amount of glass, according 
to Ringwood: "In general, the higher 
the waste loading, the fewer waste 
canisters will have to be produced, 
transported, and, ultimately, stored. 

"Typically, borosilicate glass will 
accept only about 25 to 30 percent of 
its weight in waste material. But Syn-

roc-D can be typically loaded at levels 
of 60 to 70 percent," Ringwood said. 
"Also, Synroc is 35 percent more 
dense than glass, so the actual waste 
concentration is about three and a 
half times greater," he added. 

Another cost-saving advantage is 
claimed: Because Synroc resists the 
effects of heat and ground water, it 
doesn't have to be buried in a massive 
underground cavern. Instead, Ring
wood proposes to bury the Synroc can
isters as deep as possible. They could 
be packed down a shaft two miles 
deep, down to the region of relatively 
dry, impermeable rock. 

"There are a few advantages to be 
gained here," Ringwood said, pulling 
out a diagram of a drill hole. "First, 
such a drill hole could be located just 
about anywhere in the states- it could 
be close to the processing plant to 
minimize handling of the canisters. 
Second, the canisters would not have 
to spend time cooling before perma
nent burial. Third, one such hole 
could accept all the waste generated 
by 80 large nuclear-power stations in 
a single year. Finally, the holes could 
be drilled when and where needed
there'd be no need to excavate a cav
ern massive enough to handle all fu
ture waste. We think disposal in drill 
holes could be 50 percent cheaper 
than disposal in a mined repository." 

Despite its claimed advantages, 
however, it seems that Synroc may 
not be chosen to solidify U.S. nuclear 
wastes. Because of a lack of funding, 
the research at Lawrence Livermore 
Labs was essentially shut down in the 
summer of 1982. And after weighing 
the merits of borosilicate glass and 
Synroc, the DOE has chosen the glass 
process to deal with some defense
plant waste-that now sitting in 
tanks at the Savannah River plant in 
Aiken, S.C. 

According to Tom Hindman, office 
director of DOE's defense-waste-pro
cessing facility at Savannah River, 
the DOE expects to seek authoriza
tion to begin construction in 1984 of a 
$970 million borosilicate-glass plant 
there. The plant should be operating 
five years after ground is broken. 

"We could find no appreciable dif
ference in the quality of the products 
[glass and Synroc]," Hindman told 
me. ·:we picked glass because of less 
comp_lexity in the actual fabrication 
process." 

Hindman and other DOE officials 
also believe that the Synroc process 
was still an infant in its development 
and engineering. That critique was 
echoed by a spokesman for the Atomic 
Industrial Forum, an industry associ
ation: "We've been making and test
ing large quantities of glass for years, 

but Synroc is still a lab phenomenon
they've just made sample pellets." 

Dr. Jack Campbell, leader of the 
Synroc-research effort at Lawrence 
Livermore, generally agrees with the 
Savannah River decision, but with 
qualifications. "The worst place to 
have the defense waste is in the 
tanks, and they're trying to get it 
away," he told me. "I think glass now 
is a good idea because we need to get 
the cycle closed. 

"But it's a mistake to cut off re
search into alternatives," he added. 

The debate continues 
The DOE had yet another problem 

with Synroc, according to Stephen V. 
Topp of the Savannah River laborato
ry. "Defense wastes are not uniform," 
Topp said. "A lot of different fuel has . 
gone into those reactors over the 
years. Ceramics [Synroc) must be pre
cisely tailored to the exact waste
form .... That's why glass shines." 

Livermore's Jack Campbell claims 
that charge is no longer true. "We've 
found that components in the waste 
sludge can vary by as much as 50 per
cent without affecting either the 
quantity of Synroc additives needed 
or the quality of the final product," he 
told a symposium in West Berlin in 
June 1982. 

Critics of Synroc argue further that 
its waste-processing plant would be 
too complicated to engineer and will, 
therefore, drive up the cost of the plan 
vis-a-vis borosilicate glass. "No one 
questions that Synroc might be a bet
ter material," said an industry 
spokesman. "But from a cost-benefit 
standpoint, it just isn't in the ball
park." 

Nonsense, says Ringwood. "Except 
for the final hot-pressing step," he ex
plained, "the production of Synroc 
uses only process technology that has 
already been developed and applied in 
the fabrication of borosilicate glasses 
under fully radioactive conditions." 

To prove their point, the Austra
lians are going one step further. The 
Australian Atomic Energy Commis
sion announced late last summer that 
it would spend $1 million this year 
(and eventually $8 million during the 
next three years) to build a nonra
dioactive pilot plant designed to dem
onstrate all steps in the production of 
full-scale Synroc canisters. 

Curiously, that nation has abso
lutely no immediate need for such a 
plant: It has no nuclear reactors, save 
a couple of small experimental reac
tors for research. But Australia is po
tentially the world's largest exporter 
of uranium. And if that resource is to 
be sold as a fuel, its leftovers must be 
disposed of safely. a:!~ 

MA 'I' 1983 t11 . 
Copyngh e<J m atenal 



Dramatic new evidence in 
I 

the century-old search for 
• 

Discovery of the W particle in the 
world's most powerful atom smasher 
brings physicists closer to the long
sought grand unification theory 

By ARTHUR FISHER 

The call came one night last November as Carlo Rubbia 
was having dinner. It was from CERN, the European Or
ganization for Nuclear Research, a conglomerate of labo
ratories and particle accelerators headquartered in Gene
va. And it is at CERN that Dr. Rubbia, on leave from 
Harvard University, has been leading 126 researchers 
in a particle-physics experiment known as UA 1. 

"Carlo, you'd better get over here quick, we have a very 
interesting event for you to look at," said a voice at the 
other end. The event proved to be clear-cut evidence for the 
existence of a long-sought subatomic particle called theW. 
It electrified physicists all over the world and made Rub
bia an instant candidate for a Nobel Prize. For the discov
ery of the W is probably the most important step of the 
decade in a quest that began more than a century ago. 
That is the attempt to unify the four ·basic forces in na
ture-gravity, electromagnetism, and the strong and weak 
nuclear forces-into one graspable mathematical struc
ture, a so-called grand unification theory. 

This grand unification would be the most stunning tri
umph of the great intellectual adventure we call science. It 
would yield a single set of rules so powerful as to predict 
and explain all phenomena everywhere in the universe, on 
scales from the inconceivably small to the inconceivably 
large: the decay of atoms and the swirl of galaxies; the 
sun's thermonuclea~ furnace and the nothingness of black 
holes; the flight of eagles and the mind of man. Both en
ergy and matter would be bound by its decrees, and the 
identity of basic particles resolved- order out of chaos. 

The discovery of theW particle is momentous because it 
provides the strongest confirmation yet of a unification 
theory that binds two of the four basic forces-electromag
netism and the weak nuclear force. It is also a key step in 
lending authority to grand unification theories. But an un
derstanding of why the W was predicted some 40 years 
ago, how it was discovered, and why it is so significant, 
demands tracing the devious twists and turns of physics 
that led up to it. The year 1865 is a good place to start 
threading that maze. 
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How to make an intermediate vector boson:-AII of CERN's par
ticle devices were enlisted to create colliding beams of protons 
and antiprotons (stored in accumulator) with an energy of 540 
GeV, high enough to create the very massive W particles. 

The physical world seemed, in 1865, a reasonably well
ordered and comprehensible place. The various categories 
of phenomena in nature- heat, light, mechanical forces, 
electricity, magnetism, chemical action- were well ana
lyzed. The idea of a basic particle of matter, the atom, ori
ginating with the Greeks, had been elaborated in the 19th 
century by John Dalton and others and was accepted .with
out quibble. Isaac Newton had penetrated the meaning of 
gravitation and motion. And the 19th century saw the 
gradual unification of two forces that had once seemed en
tirely separate- electricity and magnetism- by the Scot
tish physicist James Clerk Maxwell. In a brilliant leap of 
the. mind, Maxwell proved mathematically that electricity 
and magnetism are two linked manifestations of the same 
force. The simple, symmetrical, and elegant equations he 
wrote also made a remarkable prediction: that an electro
magnetic field could travel through empty space. They 
also predicted the speed of this radiation. Amazingly, that 
speed turned out to be 300,000 kilometers a second- the 
known speed of light! Maxwell concluded that light was a 
form of electromagnetic radiation. That bold claim was 
confirmed experimentally in 1888 when Heinrich Hertz 
used an electric spark to generate what were then called 
Hertzian waves, what we now know as radio waves. Thus 
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Maxwell had, for the first time, unified two of nature;s 
fundamental forces. 

It is impossible to exaggerate the importance of this con
tribution and the influence it had on all physics to come. 
Einstein kept a photo of Maxwell in his office and wrote at 
one point that the whole 19th-century mechanistic view of 
the world had been turned topsy-turvy by "the great rev
olution forever linked with the names Faraday, Maxwell, 
and Hertz. The lion's share in this revolution was Max
well's . .. . " In 1865, then, with electricity and magnetism 
unified, gravitation understood, and the fundamental par
ticle-the atom-identified, physicists could relax. Some 
were even led to declare, with a kind of Victorian smug
ness, that there was simply nothing left for physical sci
ence to do. But the end of the 19th century saw that cozy 
state violently disturbed. 

In 1896, Antoine Henri Becquerel discovered radioactiv-
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ments. Rutherford and others had already hypothesized 
that atoms must contain some positively charged parti
cles, to balance the negatively charged electrons. 

Rutherford bombarded a sheet of thin gold foil with al
pha particles and devised a way to trace their motions. He 
expected that because they were positively charged, the 
alpha particles would be repelled by the positively charged 
nucleus he believed dwelt at the core of the atom and 
therefore scattered at various angles, depending on how 
close to the nucleus they came. By measuring these paths 
and applying all that was then known about the laws of 
motion and the electric force, Rutherford would be able to 
deduce the size, mass, and charge of the particles. 

What Rutherford learned astounded him, and his con
clusion, published in 1911, proved the coup de grace for the 
old, solid-ball model of the atom. The experiment showed 
that the atom was in fact mostly empty space; most of the 
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Glashow's snake: Th is whimsical sketch 
by Nobel laureate Sheldon Glashow com
bines an ancient symbol of the universe, 
the snake, with the fundamental forces 
and the distances over which they prevail. 
From cosmic to planetary distances, grav
ity reigns. From human to atomic dimen
sions, electromagnetism dominates. In
side the atom, weak and strong forces 
hold sway. As distances decrease, and en
ergies increase, the last three forces be
come equivalent. and then gravity itself is 
included, denoted by the snake swallow
ing its own tail-superunification. 
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ity, a process in which something seemed to be emanating 
from within the atom. But if the atom was fundamental, if 
there was nothing smaller inside it, how could this be? A 
year later, in 1897, a researcher dealt another blow to the 
idea of the indissoluble atom. Joseph John Thomson, at 
Cambridge University, succeeded in identifying a nega
tively charged particle that was an unbelievable 1,800 
times lighter than the hydrogen atom. 

"There is no escape from the conclusion that we are here 
dealing with particles that are far, far lighter than atoms," 
Thomson wrote. This unwanted imp was the electron. 

That was just the beginning. In the first decade of the 
20th century, Ernest Rutherford, Thomson's successor at 
Cambridge, developed a method of aiming high-energy 
particles at atoms to investigate their structure. The "bul
lets" he used were alpha particles-later known to be he
lium nuclei- that were emitted by some radioactive ele-

.• 

"bullets" had gone right through the foil without being 
deflected. Some were deflected to differing degrees, and 
some had bounced straight back as if they had hit some
thing unyielding head on. That was almost as incredible, 
Rutherford wrote later on, "as if you fired a 15-inch shell 
at a piece of tissue paper and it came back and hit you." 
The calculations proved that the nucleus occupied only 
about a million-millionth of the volume of the gold atom 
yet contained about 99.9 percent of its mass. The electrons 
revolved in a kind of shell around the nucleus. 

Further experimentation convinced Rutherford that 
single positive charges were borne by particles identical to 

. the nucleus of a hydrogen atom, each some 1,936 times the 
mass of an electron. Rutherford called these particles pro
tons (from the Greek for "first"). 

At about the same time, another revolution in physics 
Continued 
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Fundamental forces in nature 
Name 

Strong Electromagnetic Weak Gravity nuclear Ioree Ioree nuclear Ioree 

Range of Jl)-ll em Infinite less than Infinite 
, action 11J-15cm 

Relative 
I 10·3 10·5 IQ-38 

strength 

. Hadrons Hadrons and Particles (plotons, neutrons, All charged 
leptons (electrons, 

All particles 
· acted on particles and energy mesons, etc.) muons, neutrinos) 

Carrier Intermediate 
(mediator) Gluon Photon vector bosons Graviton 
of Ioree f'N =, ZO) 

Nuclear binding Atomic fortes, 

Wllere seen forces, energy electricity and Radioact i...e Astronomical . magnetism, in nature of thermonuclear beta decay bodies, tides 
·:< 

fusion li&ht. radio 
\ waves. etc. 

" 

The bewildering array of fundamental forces: Gluons (eight of 
them), photons, W particles, Z-noughts, and gravitons (never 
seen) are the force-carrying particles. The electroweak theory 
unites the weak and electromagnetic forces. 

was being born. It was to result in one of the most powerful 
mathematical descriptions of nature ever conceived
quantum mechanics, which has been called by Nobel lau
reate Murray Gell-Mann "that magnificent and confusing 
discipline." 

It is magnificent because in the bizarre realm of atomic 
and subatomic physics, where the laws of classical me
chanics founder, it works. It is confusing because it re
placed the rigid order of Newton's world with a slippery 
indefiniteness, a neither-here-nor-thereness. Light can 
act, according to quantum mechanics, as if it were both a 
particle and a wave, and, more upsetting, so can a bit of 
matter such as an electron. Moreover, such things as elec
trons can simply not be pinned down. The more precisely 
you try to specify an electron's momentum, for example, 
the more uncertain you are about its position, and vice 
versa. In fact, only by statistics can you predict the behav
ior of a group of particles; the individual member of that 
group is unknowable. 

Most laymen, and initially some scientists, found these 
notions maddeningly incomprehensible. Even Einstein, 
who had contributed much of the theory's underpinnings, 
balked, finding it incompatible with a rational cosmos. 

That quantum mechanics is not intuitable does not de
tract from it success. Here, in the words of physicist Victor 
Weisskopf, is one of his "most impressive experiences" 
during World War II: 

"We knew that an element which we called plutonium 
ought to exist. Nobody had seen it . .. All we knew was 
that the charge of its nucleus was 94- and that it had 94 
electrons around it. So we sat down and calculated its 
properties. The fact that this calculation could be done at 
all shows the tremendous power of quantum mechanics. 
We could predict that it must be a metal; that it must be 
brown colored; that it had a particular spectrum; that it 
had a certain hardness and a certain elasticity. And when 
we had the first cubic inch of plutonium before us, it 
turned out that all of this was true." 

The idea of the quantum is one of the keystones of quan
tum physics. In the atomic world, energies do not occur 
over a continuous gamut but at definite levels like the 
rungs of a ladder. In 1900, Max Planck theorized that ra
diant energy could be emitted and absorbed only in dis
crete quanta. In 1905, Einstein extended the idea of quan
ta to light and, thus, to all electromagnetic radiation. The 
bundles of energy that are the quanta of light-massless 
and chargeless-are called photons. 

By 1930, quantum mechanics had been wedded to Max-
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well's equations of electromagnetism and to the principle 
of relativity, developed by Einstein beginning in 1905, to 
form quantum electrodynamics, QED for short. The theory 
is a precise mathematical way of describing the way elec
trons and photons are governed by electromagnetism. It 
gave a clear and remarkably accurate picture of the chem
ical and physical properties of the atoms that make up 
everything around us. 

Then things started to unravel again. 

The antiparticle 
In 1932, Carl D. Anderson ofCaltech was photographing 

the tracks left by cosmic-ray particles. One of the tracks 
was a maverick; it showed an electron curving in the 
wrong direction as it passed through a magnetic field. An
derson concluded that he had identified a particle with the 
same mass as an electron but with an equal but opposite 
charge- a positive charge. Dubbed a positron, this was the 
first bit of antimatter ever found. 

Anderson did not realize it, but shortly before his discov
ery, antimatter had been predicted by a young Cambridge 
theoretical physicist, Paul Dirac, in what Victor Weiss
kopf describes as "one of the most dramatic developments 
of the intellectual penetration of nature by man." In at
tempting to reconcile quantum mechanics and Einstein's 
1905 theory of special relativity, Dirac formulated an 
equation that frightened him so much he at first refused to 
credit it, preferring to believe he had made some monu
mental blunder. What shocked Dirac was the implication, 
firmly embedded in his mathematics, that for every parti
cle in nature there must exist a corresponding antiparti
cle. The antiparticle would have the same mass and spin 
(most residents of the subatomic world spin about their 
axes) but an opposite electric charge and opposite values 
for certain other attributes. Thus, said Dirac, if an electron 
existed, there must also exist an antielectron, the positron 
that Anderson found later. 

Other predictions were made and verified, altering what 
had once been a simple scheme. In 1930, Wolfgang Pauli 
predicted a ghostly particle, massless, neutral, and there
fore almost undetectable. The Italian Enrico Fermi named 
it the neutrino (rhymes with "bambino"); its existence was 
confirmed in the 1950s. In 1934, Japanese physicist Hide
ki Yukawa bravely said a particle more than 200 times as 
heavy as the electron would be found within the nucleus; 
in 194 7 the pi meson, or pion, was discovered. 

Experimental physicists began to build larger and more 
powerful "atom smashers" - particle accelerators. These 
they used in roughly the same way that Rutherford had 
when he aimed high-speed particles at atoms to probe the 
nucleus. Weisskopf calls it the Swiss-watch method: "If 
you want to know what is inside two Swiss watches, you 
bang them together as hard as you can and see what comes 
out." As experimenters bashed their watches together 
with ever more furious energies, the trickle of new parti
cles became an avalanche. Most of these subnuclear parti
cles did not exist in ordinary matter but were created in 
the collisions. Most had extremely short lifetimes; they 
disappeared after an interval that is not comprehensible 
in human terms, on the order of 10"24 seconds (one-trillion
trillionths of a second). 

From the mid-1950s the new particles made a shambles 
of the "simple" house of matter. Before he died in 1954, 
Enrico Fermi said, "If I could remember the names of all 
these particles I would have been a botanist." And when 
researchers found the muon, a particle identical to the 
electron but with a mass a baffling 200 times greater, 
physicist I. I. Rabi quipped, "Who ordered that?" 

Today, physicists confront a menagerie of more than 200 
subnuclear particles known as hadrons (from the Greek 
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Fundamenta,l particles in nature 
QUARKS LEPTONS 

Charge = - 1/3 Charge = 213 Charge a - I Charge = 0 

Down Up 
quark quar~ 

Electron Electron 
neutrino 

.. 
Strange Charme<l 
quarl\ quarll Muon 

Muon 
neutrino 

Bottom Top 
(or beauty) Cor truth) 
quar~ quark 

Tau Tau 
neutnno 

Quarks and leptons seem to be the fundamental matter parti
cles. They fall into three families, which have increasing masses. 
The top (truth) quark and the tau neutrino, members of the 
heaviest family, are still being sought in accelerators. 

for thick), whose names and properties are diligently re
corded in the 120-page particle bible called "Particle Prop
erties Data Booklet." This is in addition to another class of 
particles known as leptons (from the Greek for light). 

But it was not only the number of "fundamental" parti
cles that had proliferated since Maxwell's time. So too had 
the number of fundamental forces (or interactions, as 
physicists prefer to call them), from two-gravitation and 
electromagnetism-to four. Quantum physicists dissecting 
the behavior of matter and energy in exquisitely small 
places uncovered two additional forces: One was the strong 
nuclear force and the other, the weak. Both operate within 
the confines of the nucleus. 

The remarkably different properties of these four forces 
(see accompanying table) seemed even more daunting to 
those seeking unity in the cosmos than the confusing 
abundance of nuclear particles. The strong nuclear force 
acts over a range of roughly 10-13 centimeters, about the 
diameter of a single proton, and binds together the inhab
itants of the nucleus. By far the strongest force in nature, 
100 times more powerful than electromagnetism, its mag
nitude accounts for the awesome power of thermonuclear 
fusion. It acts on all hadrons. 

Gravitation, by contrast, is the weakest by far of the four 
forces yet the most pervasive, holding sway over both mat
ter and energy with an infinite range of action. It is some 38 
orders of magnitude (100 trillion trillion trillion times) 
feebler than the strong force, another number incomprehen
sible in human terms. Thus its effect is perceptible only in 
the vicinity of very large masses such as a planet. 

The range of the electromagnetic force is also infinite, 
but it affects only charged particles. Aside from its famil
iar magnetic and electrical effects, it determines the size 
and shape of atoms and thus fashions chemical activity. 

Most enigmatic of all is the weak nuclear force, which is 
100,000 times weaker than the strong force. It is responsi
ble for one form of radioactive decay, which transmutes 
one particle into another, and for one energy source in 
stars. It works on both hadrons and leptons. 

The Holy Grail of modern physics is clearly the unifi
cation of these four disparate forces under a single umbrel
la, a unified-field theory. 

The evolving path to unification relies on two key ideas. 
One idea came in the 1930s from the work of Hideki Yu
kawa, who proposed that if two particles experience a 
force, they do so by exchanging between them another, 
intermediate, particle, which is said to mediate or carry 
that specific force. A b~sic tenet of quantum electrodynam
ics, for example, is that when two electrons are scattered 
(repelled), they are actually exchanging a photon, which is 
the carrier of the electromagnetic force. 

The other key idea is subtler and deeper, and is inti
mately entwined with the effort to group the bewildering 
array of subnuclear particles into related families. It is a 
spedal kind of quantum field theory called gauge theory or 
gauge symmetry. Gauge theory is a mathematical concept 
that connects geometrical transformations in space and 
time, the symmetry of the laws of nature, and the internal 
symmetries that define the quantum properties of parti
cles. It is hard to demonstrate without resort to a branch of 
mathematics unfamiliar to most laymen but second na
ture to particle physicists-group theory. There is a vital 
difference between ordinary symmetries and gauge sym
metries, one that endows the latter with extraordinary 
power. Steven Weinberg, now of the University ofTexas at 
Austin, put it this way: "A symmetry puts particles togeth
er in families, but it doesn't tell you what particles exist. A 
gauge symmetry, however, tells you not just about the be
havior of particles if they exist; it dictates the existence of 
specific families of particles called the gauge particles." 

Maxwell's unified theory of electromagnetism, in fact, 
turns out to be the oldest gauge theory. In the notation of 
group theory, it is a U(l) symmetry. The gauge theory, 
explains Weinberg, "tells you that a particular particle 
must exist. That particle is the photon." 

The last two decades have seen physicists applying the 
power of gauge symmetry to bring forth a number of the
ories, including at least one unification theory, that have 

''It was almost as incredible as if 
you fired a 15-inch shell at 
a piece of tissue paper 
and it came back and hit you'' 

been proved stunningly successful. 
In 1961, Murray Gell-Mann of Caltech organized the 

jumble of confusing heavy and short-lived subnuclear par
ticles into mathematical families according to a scheme he 
whimsically called the "eight-fold way," after a Buddhist 
code of right behavior. (An Israeli colonel, Yuval Ne'eman, 
arrived at more or less the same classification scheme in
dependently.) The scheme predicted a particle, the omega 
minus, that had never been seen; it was found by Brook
haven experimenters in 1964. 

Organizing the particles was certainly a help, but the 
nagging question of what was really elementary re-· 
mained. Could there be hundreds of "fundamental" parti
cles? Gell-Mann (and independently George Zweig, also of 
Caltech) said no. He proposed instead a wickedly delicious 
idea, a new, basic unit of matter called the quark, which 
came in three kinds of "flavors" that he dubbed "up," 
"down," and "strange." 

In varying combinations they would make up every had
ron. Strangest of all, to make the theory work, Gell-Mann 
endowed his quarks with fractional electric charges, which 
had never been observed in nature. All the hadrons known 
as baryons (the proton, neutron, and relatives) were made 
of three of these basic entities. The rest of the hadrons, 
called mesons, had one quark and one antiquark. 

Although individual quarks have never been seen (and, 
according to some theorists, can never be liberated from 
inside the nucleons) there is substantial evidence that 
they exist. A string of experiments conducted at very high 
energies at the Stanford Linear Accelerator Center and 
other facilities showed that there were indeed small, 
heavy quarklike somethings inside the proton. An experi-

Continued 
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ment at Fermilab in 1976 saw three somethings inside the 
proton resting in a mass of "glue," like raisins in a rice 
pudding. The grains in the pudding acted as if they were 
force-carrying particles. Now called gluons, they are 
thought to bind the quarks, and therefore all the hadrons, 
together-they are the carriers of the strong force. In 1979, 
an international team, working at the Petra storage ring 
in Hamburg, Germany, confirmed the existence of 
gluons. 

The quark theory has been much elaborated, by many 
hands. It ~as been necessary to add three "colors," which 
have nothing to do with real colors, ahd three more fla
vors-top, bottom, and charin. It now adds up to what vir
tually all physicists believe is a correct theory ofthe strong 
interaction, called quantum chromodynamics, or QCD, by 
analogy to quantum electrodynamics, QED. It helps tore
duce the hundreds of fundamental particles to a manage
able bunch of quarks and leptoris, six of each (plus their 
antiparticles), which fall into three sets, or families. (See 
table of fundamental matter particles.) It is notable that 
QCD is a gauge theory; it has an SU(3) symmetry. 

And so, it turns out, is the theory of the weak interac
tion-SU(2) is its symmetry group. "Gauge," says Harvard 
theoretician Sheldon Lee Glashow, "is a certain highly 

''The salvation of elementary 
particle physics is, at 
least for the moment, in the 
hands of the experimentalists'' 

specific kind of quantum field theory. At one time, there 
were all kinds of quantum theories that one could write 
down, in principle, to explain things. But what has become 
clear ... is that nature has chosen this particular version 
of a quantum field theory, which happens to be called a 
gauge theory, and chosen it not once but three times, for 
the electromagnetic, the strong, and the weak force." 

As early as the 1930s Yukawa had proposed that the 
weak force could be carried by particles in the same way 
that electromagnetism was carried by the photon. These 
proposed carriers of the weak force came to be known, 
around 1957, as intermediate vector bosons (after S. N. 
Bose, the Indian physicist). Numbers of theorists, includ
ing Julian Schwinger and later his student Sheldon Gla
show, began writing gauge theories that tried to unite the 
weak and electromagnetic forces. By 1960, Glashow had 
described important features of the present theory. 

But there were two severe problems. In a strict gauge 
theory, the field quanta (force-carrying particles) should 
be massless. That was true of the photon. But quantum 
theory said that the intermediate vector bosons had to be 
very massive, as a direct result of the weak force being so 
weak. How could a massless photon and a massive boson 
be reconciled in one unified theory? 

The second major problem was that the early gauge the
ories didn't make mathematical sense. Says Steven Wein
berg, "If you calculated, let's say, the scattering of a neu
trino. by an electron via the weak force, you'd get mean
ingless results, nonsensical infinities for the strength of the 
force." Similar infinities had plagued QED during its evo
lution but were eventually solved using a special mathe
matical technique called renormalization. 

In 1967, Weinberg (then at Harvard)-and a year later, 
independently, Abdus Salam of London's Imperial Col
lege- promulgated a version of the unified theory of weak 
and electromagnetic interactions that seemed to solve 

76 I POPULAR SCIENCE 

both problems. It specified that there were three interme
diate vector bosons: two charged particles, theW-plus and 
W-minus, and· a neutral one, the Z-nought. It connected 
these to the photon with a precise symmetry, while sup
plying a special mechanism called spontaneous symmetry 
breaking, to account for their masses. 

This rather abstruse notion is critical to modern particle 
physics. It means that while the gauge equations have 
symmetry, their solutions do not- the bosons have mass. 
Weinberg offers a rough analogy: If you start out with the 
equations for a bunch of ir~n atoms and the electromag
netic field, they have no preferred direction, nothing to 
differentiate north from south; they have a symmetry. But 
when you solve those equations, one possible solution is a 
magnetized hunk of iron, a bar magnet with a north and 
south pole. That doesn't mean there's anything wrong 
with the symmetry of the original equations; it's just that 
the solution has broken that symmetry. 

Weinberg and Salam were sure their theory was also 
renormalizable. But they had to wait for proof until a bril
liant young graduate student at Utrecht University in the 
Netherlands, Gerard 't Hooft, found the right mathemati
cal procedure for exorcizing the demon infinities. 

This progress immediately galvanized the experimen
talists into testing the by then four-year-old theory. And 
the new theory was testable, for it made several predic
tions. One was that there had to be a form of the weak 
interaction never previously observed. For 80 years, phys
icists assumed that every example of the weak interaction 
involved a transfer of charge. In such reactions, a charged 
particle has to be the vector, or force-carrying particle. 
And that is the role of theW-plus and W-mimls bosons in 
the Weinberg-Salam-Glashow theory. But what about the 
Z-nought boson, demanded by the theory? The inclusion·of 
a neutral intermediate vector boson inexorably required a 
new kind of weak interaction in which no charge was 
transferred, a neutral current interaction. And in 1973, 
experimenters at CERN and Fermilab found evidence that 
neutral currents did indeed exist. Later experiments con
firmed other aspects of the electroweak theory. 

Glashow, Weinberg, and Salam received the 1979 Nobel 
prize for their manifold contributions to the building of a 
successful unification theory. "The Nobel Committee real
ly put their reputation on the line," says Glashow, "by 
awarding the prize for a theory whose principal prediction 
had not yet been found." 

The prediction? The existence of three intermediate vec
tor bosons, two of which have now been found at CERN
theW-plus and W-minus. Particles that had no previously 
provable existence, save in the insights of daring theorists, 
have left brief, delicate, but indisputable traces in a detec
tor. The discovery is the strongest support yet for the elec
troweak theory. Moreover, these are the first force-carry
ing particles with mass to be seen, and the symmetry
breaking mechanism that gives them mass is crucial to all 
unification theories. So the discovery encourages physi
cists in their conviction that more-encompassing unifica
tion theories of the gauge variety remain to be found. 

Why had theWs not been found before? They were too 
massive. Theorists calculated that the W mass should be 
around 80 GeV, the Z-nought about 93 GeV. (GeV stands 
for billions of electron-volts, a unit of energy; energy is 
equivalent to mass in particle physics.) By contrast, a pro
ton has a mass of a little less than one Ge V. To create such 
a massive particle using the Swiss-watch, or particle
smashing, method requires an enor_mous amount of en
ergy, unavailable in any of the world's accelerators until 
recently. To capture this "most prized trophy in all of phys
ics," Carlo Rubbia and his colleagues in 1976 devised a 

[Continued on page 140] 
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Fbrsche's hot 

-cute 
automa 

Modified rear trans~xle of Porsche 944 is 
now automatic. Experimental assembly 

This five-speed gives 
faster shifts and better 
economy than a manual 

By DAVID SCOTT 

WEISSACH, w. GERMANY 

Imagine an automatic transmission 
that shifts faster than a race-car driv
er can with a manual gearbox-and is 
faster around the track, too. That's 
what engineers at Porsche claim for 
its new five-speed transmission. And 
because it has no torque converter, 
the device saves fuel, as well. 

The basic principle is ingenious but 
simple. The transmission has two hy
draulic clutches. The concept is simi
lar to the constant-mesh design of 
Britain's Automotive Products' "split
personality" transmission [PS, Nov. 
'81]. The two clutches alternately cou
ple the engine to odd- and even-num
bered gears, which are grouped on 
separate shafts. When starting the 

, car from rest, first gear is engaged in 

bolted behind gearbox has external actu
ators for easy access during tests. 

the usual way, and clutch number one 
drives. Meanwhile, second gear is pre
engaged by its synchromesh cone but 
is not driven, because the second 
clutch is open. For the upshift, clutch 
number one releases as number two 
simultaneously engages. This odd
even sequence is followed up and 
down the ratio range. 

The setup gives positive drive at all 
times- the interruption of power to 
the wheels that happens when de
clutching for a manual shift doesn't 
occur. Hydraulic losses, such as those 
from the converter in a conventional 
automatic, are avoided too, and you 
still get fast shifts-changing gears 
without throttling back the engine. 
Emissions are reduced because the 
engine runs at near-constant speed 
during gear changes. 

Gears are engaged and disengaged 
by bidirectional hydraulic actuators 
moving selector forks. Operation of 
the actuators and clutches is con
trolled by an electronic system pro
grammed to shift at the most econom-

ical points, taking into account the 
engine and road speeds as well as 
throttle position . 

The clutches are located at the front 
end of the transmission casing. 
Porsche engineers claim that the 
twin-disc arrangement is not only a 
simple mechanical design but is safe, 
too. A hydraulic interlock helps pre
vent the risk of double engagement, 
which would cause the gearbox to lock 
up-with disastrous consequences. 

Porsche's models 944, 924, and 928, 
all with rear transaxles, could take 
the new transmission. While five 
speeds with overdrive naturally boost 
economy, there's room in the tail end 
of the Porsches to stretch the design 
lengthwise even more- to six or even 
seven gears for fuel efficiency ap
proaching that of a continuously vari
able transmission (CVT). Production 
costs of the automatic would be rela
tively low because all mechanical 
parts can be made on existing produc
tion lines. .:!1 

GEAR 
2 4 

1 2 OUTPUT 
CLUTCH "" TO AXLE 

. SYNCH R 3 R 1 5 
FROM ENGINE GEAR 

GEAR 
2 4 6 

GEAR 
2 4 6 

3 R 1 5 
GEAR 

3 R 1 5 7 
GEAR 

. 
Conventional constant-mesh manual 
gearbox is basis for twin-Clutch five
speed automatic. Gears are arranged so 
that odd- and even-numbered primary 
gears are grouped on separate coaxial 
shafts. Clutch number one drives the odd
numbered gears, shown here in gray, 
while clutch number two drives the even
numbered ones. Engine input alternates 
between clutches as shifts occur. The six
and seveh-speed transmissions at bottom 
are future Porsche possibilities. Trans
missions with a large number of ranges 
would give very wide ratio spreads to 
maintain near-constant engine speeds for 
optimal fuel efficiency. 
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On the track of deadly 

A dramatic new look at the abrupt 
and dangerous shifts in the wind 
that can spell disaster at airports 

By BRUCE W. MOST 

At first glimpse, the series of radar patterns on the display 
screen was a bewildering jumble of colors: browns, whites, 
greens, purples, blues. But with the aid of meteorologist 
Cathy Kessinger, I began to decipher the color-coded im
ages- images that in coming years may save the lives of 
hundreds of air travelers. 

Recorded two months earlier on a pulsed-Doppler radar 
near Denver, Colo., these patterns were a vivid portrayal 
of the birth and death of a "microburst"-a strong down
flow of air, usually (but not always) associated with a 
thunderstorm. Microbursts strike the ground and spread 
radially, spawning violent, low-level wind shears-sudden 
changes in the speed and direction of the wind over a short 
distance. These wind shears can strike aircraft quickly, 
dangerously, and without sufficient warning. 

The tape I saw showed one of many microbursts ob
served and recorded last summer as part of the Joint Air
port Weather Studies (JAWS), a $2.2 million, three-year 
project conducted by the National Center for Atmospheric 
Research in Boulder, Colo. , and the University of Chicago 
with principal funding from the National Science Founda
tion. The microbursts were recorded within a 5,000-
square-mile area around Denver, which experiences one of 
the highest frequencies of thunderstorms in the nation. 

On the replay, the colors on the screen first appeared as 
scattered browns, whites, and greens on a neutral field of 
gray. Then the colors quickly built in intensity as they 
formed a pattern that is characteristic of a microburst: a 
purple core surrounded by an irregular pattern of blues 
and greens, separated- by a jagged white strip-from an
other irregular pattern of tans and browns. A color key at 
the bottom of the screen enabled me to compute a peak 
wind differential between the purple and tan cores of 25 
meters per second (50 knots), all within an area of three to 
four kilometers (1.9 to 2.5 miles). The microburst evolved 
and died in only a few minutes. 

Why take such elaborate pains to study the wind? More 
than 100 scientists, engineers, and technicians are seek
ing to discover answers to questions such as: What causes 
microbursts? Why don't they occur in all thunderstorms? 
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And why do some occur even when there is no thunder
storm? The project is also takiDg a close look at present 
and potential technologies for detecting and warning 
against microbursts. Therein lies the major importance 
of the project: its potential contribution to air safety. 

In the last seven years microbursts have been blamed 
for at least nine airliner accidents, including the downing 
of Eastern Airlines Flight 66 at Kennedy International 
Airport in 1975, an accident that killed 113 people. Ami
croburst is also the most likely suspect in last year's crash 
of Pan Am Flight 759 near New Orleans, killing 154. 

!(There are other wind shears-gust fronts and frontals, 
for instance- and they're nothing to laugh about," said 
John McCarthy, one of the team of scientists for JAWS. 
"But they're not as dangerous as microbursts." 

Why are microbursts so menacing? 
By definition, microbursts are 400 meters to four kilo

meters (0.25 to 2.5 miles) in diameter and two to 10 
minutes in duration. Downbursts, which are somewhat 
larger, range from four to 20 km (12.4 miles) and last five 
to 20 minutes. Large-scale downdrafts, funneling out of 
thunderstorms to produce gust fronts, are 20 km or more 
across and last much longer. 

It's the intensity, compactness, and short-lived nature of 
microbursts that make them so insidiously dangerous. An 
aircraft encountering a microburst first experiences a 
head wind, increasing lift. Yet only moments later it's 
caught in a tail wind, decreasing lift- sometimes to the 
point of stall. Small aircraft normally can respond quickly 
to such abrupt changes. Unfortunately, a heavily loaded 
airliner taking off, such as the Boeing 727 from New Or
leans, or a jet making a final approach at 60 percent power 
has more difficulty-six to eight seconds are needed for the 
engines to reach full power. If the microburst strikes 
at 500 feet or below, there is often not enough time to 
respond. 

A micro burst can create other kinds of havoc, too. "Loss 
oflift is probably most critical," said Jim Wilson, one of the 
JAWS project's principal investigators. "But certainly the 
downdraft is a contributing factor. Also, there's the force of 
rainwater on the plane. Even rain beating on the wings 
changes the aerodynamics, adding to the decreasing lift. 

·Everything goes wrong." 
As aircraft have grown larger and air-traffic volume 

heavier, microbursts have become more of a danger, says 
Continued ' 
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Inside 60-ft.-dia. radome at Denver's Stapleton International 
Airpo rt, system sees into clouds by measuring frequency shift of 
microwave signals bounced off raindrops blown about. 

John McCarthy direct s operations for JAWS project from one of 
three ground radar sites. Other kinds of equipment include an 
anemometer network and airborne w ind-shear detectors. 
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the man who first identified microbursts, Tetsuya Theo
dore Fujita of the University of Chicago, a co-investigator 
at JAWS. An authority on violent storms, Fujita gained 
prominence for his investigation of the 1975 crash of East
ern Airlines Flight 66. At the time it was generally as
sumed that a gust front had brought the plane down, but 
Fujita was suspicious of that explanation. Gust fronts are 
the leading outflow of thunderstorms and, therefore, wide
spread. Yet some of the planes landing just prior to Flight 
66 reported no difficulties, while others reported severe 
wind shear with head and tail winds. Fujita knew, too, 
that the ~oeing 727 was less than 500 feet above the 
ground when it went down. "I felt that this meant the air 
was coming down from above and moving outwardly very 
close to the ground, like water from a garden hose going 
straight down on a concrete sidewalk," he said. 

Initially most meteorol9gists did not accept his theory, 
but in 1978 he confirmed his suspicions by recording 10 
downbursts and micro bursts on Doppler radar at Chicago's 
O'Hare International in a study called "The Northern Illi
nois Meteorological Research on Downbursts." 

Although this study and its successor, JAWS, have con
firmed the dynamics of microbursts, Fujita and his col
leagues remain stymied by the question of what happens 
in a cloud to cause them. 

In many cases during the JAWS field studies, no micro
bursts were seen during thunderstorms. But when they 
did occur, they tended to appear in clusters. Fujita believes 
the downbursts form somewhere inside the clouds instead 
of at the cloud tops, and that convective heating is funda
mental to the process. Beyond that, however, microbursts 
remain a mystery. 

Building the system 
The JAWS project has developed what is now the most 

promising detection system for wind shear: the latest in 
real-time Doppler radar and Doppler lidar. Unlike conven
tional weather radar that simply measures the overall 
speed and intensity of a storm, Doppler radar can see 
what's happening inside a storm, measuring the internal 
wind velocities and cijrections. Operating on the same 
principle as police speed-detection radar, Doppler radar 
measures the frequency shift of its signal bounced off rain
drops being blown about in the storm's winds. The Doppler 
lidar sends out a laser beam to measure the movement of 
aerosols such as dust and salt; it can even sense insects 
borne by a breeze. Its effectiveness is limited in rain, but it 
is extremely useful when the air is clear. 

For JAWS, three Doppler radars were built: One oper
ates with a 10-centimeter wavelength at a frequency of 
3,000 megahertz, the other two with a five-em wavelength 
at 5,500 MHz. They were placed in a triangular pattern. 
Supplementing the microwave units were two ground li
dars, one built by NASA and the other by the National 
Oceanic and Atmospheric Administration, whose Lock
heed P-3 turboprop, one of five research aircraft used to 
gather data on weather and flight performance, carried an 
airborne radar unit. Balloon soundings, as well as read
ings from 48 automated surface stations (27 of them solar 
powered), rounded out the data. 

In 91 days of field operations, JAWS recorded 62 micro
bursts, a number that "surprised us and exceeded our fond
est dreams," said McCarthy. 

So, while JAWS has yet to answer all the meteorological 
questions, it has answered questions about the technology 
necessary for accurately detecting wind shear. "Our proce
dures and technologies today probably aren't adequate to 
address the enigma ofmicrobursts," said John McCarthy, 
a pilot himself. "But we think we've identified the technol
ogies that can address it adequately." E 
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Protected by spray, this 
enclosed boat should run 
a gauntlet of fire safely 

By CHARLES A. MILLER 

One of the worst calamities that can 
befall a mariner is fire . On land you 
may be able to scramble to safety. At 
sea, especially aboard an oil tanker or 
drilling rig, you may get overboard 
only to be caught in a wall of flame 
from an ignited oil slick. 

Fortunately, now there is an inno
vative way to escape an inferno at sea. 
Watercraft America, Inc. , has de
signed and manufactured a lifeboat 
that is completely enclosed and able 
to withstand high temperatures
thanks to a water spray over the craft 
of enough duration for a fleeing crew 
to escape. What's more, the boat is fit
ted with a compressed-air system to 
allow crewmen to pass through toxic 
gases. The Watercraft lifeboat comes 
in five sizes, ranging from a 16-footer 
that carries 14 men to a 28-footer that 
holds 58. The Class I lifeboats are 
made of fire-retardant fiberglass-re
inforced plastic. The hull is molded in 
one piece, as is the cover. 

Another feature is the boat's self
righting design, which keeps the keel 
down no matter how it hits the waier , 

Rations, life jackets, and survival aids are 
stowed aboard boat. Hatches at either 
end offer access to lifting hooks, which 
are ordinarily released from inside. 

due in part to polyurethane-foam 
blocks in the hull. As long as the hull 
st ays intact, the boat is unsinkable. 

The helmsman's exterior view is 
ih rtr. tgh a window in the dome at the 
t r'~) t1l d tE.: enclosed hull. His console 
include.:; E:ll€,l0e controls, water-spray 

Water-spray system in action : Jets are 
powered by the main engine. The water 
spray protects the cover, dome, exposed 
portion of the hull, and personnel. 

pumps, winch brake, and hook re
lease, as well as gauges, a compass, 
and, of course, the wheel. 

The boat is powered by a keel
cooled marine diesel that can propel 
in excess of six knots. Fuel capacity is 
enough for 24 hours' running. ll!l 
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Wasp, a legless suit with electrical thrust
ers for propulsion (top), is named for the 
insect it resembles. Conceived by En
glishman Graham Hawkes, it weighs 
1,100 lbs. in air but is neutral in water. De
signed for mid-water tasks, the Wasp has 
lights and a TV camera to transmit images 
to the surface. The latest Wasp, the In
spector (above), hangs in its deployment 
cage over a test tank. Nearby is a Jim. 

12 I POPULAR SCIENCE 

Pressure-proof diving 
suits, developed for the 
oil industry, are going 
to work for science, too 

By CHRISTOPHER SWANN 
PAINTING BY ADOLPH BROTMAN 

Encased in a cast-magnesium diving 
suit known as Jim, I plod step by pon
derous step along the bottom of the 
37-foot-deep test tank at NASA's Na
tional Space Technology Labs in Mis
sissippi. It is like learning to walk all 
over again. The secret, I am told, is to 
roll from side to side with a swinging 
gait. If I want to turn, I am to lean to 
one side, then lift the opposite foot 
and put it down in the direction I 
want to go. Invariably, I end up going 

Jim has legs and is designed to walk on 
the ocean bottom (right). Normally it re
mains tethered to a support ship via lift
ing and communications cables. In an 
emergency the operator can jettison the 
cables, release the lead ballast, and make 
a buoyant ascent. Then a through-water 
transducer keeps the operator in touch 
with the ship. A flashing beacon and ping
er aid in recovery. Jim's operator 
breathes through a mask that doubles as 
a microphone. Hoses channel his air 
through chemical scrubbers (in tarl..s oe
hind his back) where carbon dio>i1o it ·o
moved. Makeup oxygen is fed in t1unt ex
ternal bottles. Manipulator claws ere op-

the wrong way. From time to time I 
adjust the oxygen flow into my oral
nasal mask. Becoming bolder, I lean 
forward- and promptly fall on my 
face. To get up, I lean back, arch my 
legs, and bring the suit upright. But 
holding the position too long, I fall 
over backward. I feel as helpless as an 
overturned turtle. Under instructions 
from the surface, piped to me through 
a small loudspeaker in the suit, I grab 
the handles of my claw-like manipu
lators and pull myself forward. It 
works. After 40 minutes in Jim, I can 
see why it takes 30 hours of tank time 
to become proficient. 

J im is what the industry calls an at
mospheric diving suit, because the 
operator stays at sea-level atmospher
ic pressure- 14.7 pounds per square 
inch- no matter how deep he dives. 

Continued 

erated with a T-bar handle. Pushing or 
pulling the handle opens or closes the 
jaws, screw ing it in or out adjusts the 
opening, and turning it rotates the claw, 
(Wasp uses the same manipulators.) 

Jim's namesake is Jim Jarratt, a British 
diver of the '30s who descended to the 
wreck of the Lusitania in an armored div
ing suit dubbed the Iron Man. Its inventor, 
Joseph Peress, served as a consultant on 
Jim. Type II Jim shown is of cast magne
sium, weighs 900 lbs. in air, 60 lbs. in 
water, and is pressure-rated to 1,500 ft. 
TnJe Ill, of aluminum alloy, is rated to 
1,000 ft.; and Type IV, made of fiberglass, 
has the deepest rating-to 2,000 ft. 
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That makes diving much safer- and 
cheaper- beyond relatively shallow 
depths. Wasp, Jim's first cousin, is an
other atmospheric diving suit, but it 
has no legs. Instead, it hangs in the 
water, maneuvered with thrusters. 
Both of these diving machines are 
part of a worldwide fleet-15 Jims and 
12 Wasps- built in Aberdeen, Scot
land, and owned and operated by 
Oceaneering Inti., Inc., of Houston. 

The first Jim became operational in 
1974; the first Wasp in 1978. But a 
constant string of changes and im
provements has made them more ver
satile than ever. As a result, they're 
finding jobs not only in offshore oil 
fields but in scientific exploration of 
the ocean. I recently had a chance to 
be brought up to date on these ad
vanced machines-and try them out
on trips to the Mississippi test tank 
and to Oceaneering's facility in Santa 
Barbara, Calif. 

The development of Jim and Wasp 
was brought about by the need of oil 
companies to go ever deeper into the 
oceans in search of oil. That requires 
underwater inspection, maintenance, 
and repair. 

Traditionally, that has meant 
divers. But sending divers to great 
depths is an expensive and potential
ly dangerous business. The major 
problem: pressure. A conventional 
diver is subjected to the ambient pres
sure of the water around him. The 
deeper he dives, the greater it be
comes. Pressure can cause serious
even fatal-physiological reactions 
unless proper precautions are taken. 
Thus a diver who descends deeper 
than about 200 feet must breathe a 
mixture of helium and oxygen instead 
of air. Worse, he must decompress 
slowly in a hyperbaric chamber when 
the job is done. Mter only 30 minutes 
at 500 feet, for example, he must 
spend 14 hours decompressing. Ifhe is 
down longer, his decompression time 
jumps to 31/2 days. At such depths, 
divers commute to the job in a diving 
bell- a chamber pressurized to equal 
the ambient water pressure- and gen
erally live and work under pressure 
for weeks. This is called a saturation 
dive. The deeper they go, the longer it 
takes to decompress. 

A diver who suits up in a Jim or a 
Wasp, however, can descend as deep 
as 2,000 feet and stay for many hours 
-limited only by fatigue. When he's 
pulled back on ship, he simply climbs 
out of the suit, his job done. 

The opportunities these suits af
ford have not been lost on oceanog
raphers. In 1979, well-known marine 
botanist Dr. Sylvia Earle took a pio
neering step when she donned a Jim 
and descended 1,250 feet to explore 
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the ocean bottom off Oahu, Hawaii. 
Last September, a team from the 

University of California at Santa Bar
bara leased a Wasp and explored mid
ocean waters down to 1,780 feet, 12 
miles off the Santa Barbara coast. In 
the past, mid-ocean researchers could 
only lower nets and bottles over the 
side of a ship and haul up whatever · 
they could catch. "Problem was, we 
could only catch animals that were 
not very fast or fragile," points out 
marine biologist Alice Alldredge, one 
of the divers on the National Science 
Foundation-sponsored expedition. 

Wasp brought a new dimension to 
mid-ocean research, according to All
dredge. "It was as if we had spent 100 
years studying the forest from hover
ing helicopters, then suddenly were 
allowed to walk among the trees." 

Alldredge and Bruce Robison, an
other biologist at UCSB, headed a 

'' Experienced operators 
can climb a nine-inch 
step, lift an SO-pound 
weight, and tie knots 
with the claws'' 

team that for 25 days lived aboard a 
ship and dived repeatedly, observing, 
photographing, and taking samples of 
animals. Their most surprising dis
covery: a dense layer of tiny crusta
ceans 1,500 feet below the surface. 
These shrimp-like creatures, called 
copepods, were strangely inactive day 
after day. Now back in their labs, the 
marine biologists are trying to puzzle 
out why this important food source 
congregates at such depths. 

Atmospheric diving suits are an old 
idea. In fact, Jim and Wasp can trace 
their ancestry directly to the armored 
diving suits of the 1930s (see cap
tions). But they are leagues beyond 
their ancestors in capability and ease 
of use. And improved models keep 
coming. First-generation Jims can de
scend to 1,000 feet and are fitted with 
sealed, ball-and-socket, oil-lubricated 
joints. Their drawback: During long, 
deep dives they must be returned to 
the surface occasionally to get their 
joints topped up with oil. To get 
around this, an Oceaneering subsid
iary developed ·piston-and-cylinder, 
0-ring-sealedjoints that are automat
ically supplied · with oil at ambient 
pressure by a regulator on the suit. 
The Jim that I tried (and the one in 
our painting) has piston-and-cylinder 
arms and ball-and-socket legs, a com
bination known as Type II. Jim cur-

rently comes in two other versions (for . 
details, see caption). All contain 72-
hour life-support systems. 

My own attempts notwithstanding, 
nimbleness in Jim is far from impossi
ble. Experienced operators can walk 
sideways and backward, climb a nine
inch step, crawl, and hop. They can 
also go up a 20-degree gradient, lift an 
SO-pound weight, and tie knots with 
their manipulators. Current Jims can 
work only where they can get a foot
ing. However, a version with thrust
ers, called Jet Jim, is due soon. It will 
enable the diver to work both in mid
water and on the bottom. 

For the moment, though, mid-water 
work is the province of Wasp. The lat
est model, called the Inspector, is the 
first in the series to use the cage-de
ployment system (see photo, opening 
page). The Inspector travels to depth 
in a protective cage, undocks, and mo
tors over to the job. Its umbilical feeds 
from a reel behind it to a radius of 450 
feet. This eliminates the long umbili
cal to the surface. All Wasps have 
cast-aluminum hulls and are certified 
to 2,000 feet. 

In the test tank in Mississippi I also 
got my chance to try a Wasp Inspec
tor. Understandably, I was confined 
to the cage. No one wants a green pi
lot crashing an expensive' piece of 
equipment into the wall. In Wasp I 
didn't need to breathe through a 
mask. An electrically driven scrubber 
recirculates the air in the suit, remov
ing the carbon dioxide. 

Mter my trial in Wasp I watched an 
experienced operator pilot the ma
chine. Once below, he eased out the 
bottom of the cage, then deftly juggled 
a ratchet, held in his manipulator 
claws, onto a nut. He made it look 
easy, but of course it wasn't. His feet 
were shifting between two pairs of 
foot pedals, coaxing the Inspector up 
and down, in and out, left and right 
with the two vertical and two horizon
tal thrusters. 

At Oceaneering's facility in Santa 
Barbara, I looked at a new hydraulic 
thruster system which, if successful, 
will be fitted to the entire Wasp fleet. 
This new propulsion system includes 
a computerized depth sensor, which 
will signal the thrusters to hold the 
Wasp at any depth-an aquanaut's 
version of an automatic pilot. 

No one pretends that atmospheric 
diving suits will do away with the 
conventional diver. But there are ar· 
eas where atmospheric divers can 
work at lower cost in greater safety
and at greater depths. Given man's 
need and curiosity, it seems inevita
ble that still more dexterous suits, en
gineered to withstand still greater 
pressure, will be devised. 11!1 
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It's 1,000 pounds lighter 
than the standard Bronco 
and a lot easier on fuel 

By JIM DUNNE 

-

Smaller packages can be more excit
ing. That's the impression I got after 
checking out Ford's smaller version of 
its Bronco utility vehicle, the Bronco 
II, at Ford's proving grounds in Dear
born. Steve Speth, Bronco II's devel
opment manager, rolled out a finished 
prototype for me to sample. 

"It's our third version of the Bronco 
and is about the same size overall as 
the original that came out in the early 
1960s," Speth explained. "We expect 
it to appeal to young, single buyers, 
and to women, who will make up 
about 20 percent of our customers." 

Bronco IT is the utility four-wheel
drive version of Ford's Ranger pickup. 
Its general dimensions, drive train, 
and cab details are identical to those 
of the compact truck. Differences 
show up in the cab aft of the doors. 
The body is covered with a permanent 
steel roof, and it features wrap-up 
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rear windows that give the package a 
distinctive appearance. The vehicle 
seats four, and the rear seat has a 
fold-down system that enlarges cargo
box length to more than five feet. The 
width between wheelhouses is almost 
42 inches. 

The sample I drove was powered by 
the standard 2.8-liter (170 cu. in.) V6 
built by Ford of Germany. The V6's 
stop-and-go response is perky. It is 
matched to a high-econ9my five-speed 
manual overdrive transmission. Fuel 
economy is estimated at 20 mpg in the 
EPA city test, an improvement of 33 
percent over the V8-powered full-size 
Bronco. . 

A typical Ford four-wheel-drive set
up works just fine. Use two-wheel 
drive for dry pavement. Then shift to 
four-high and back to two-wheel drive 
without slowing down, declutching,.or 
stopping. To get into and out of four
low, however, the truck must be 
stopped. The transmission's shifter 
worked so easily that I had to check 
the instrument-panel light to be cer
tain that all four wheels were en
gaged when I changed modes. 

Standard transmission is a four
speed manual; a three-speed automat-

• • - -... .. ... -
ic and the five that I drove are options. 

Riding in the Bronco IT is more like 
riding in a mid-size sedan than in a 
truck. The interior is relatively quiet, 
and the suspension is soft enough to 
smooth out small bumps. 

Bronco II is bigger than the com
pact ·trucks from Japan, and that 
translates into more passenger room. 
Head, leg, and shoulder room are gen
erous. Getting in and out is slightly 
difficult because the floor level is 
higher than that of a sedan. 

ttWe have to clear the Twin I-Beam 
. front suspension," explained Speth. 
"That puts our engine up higher and 
raises the whole body a couple of 
inches." Ford's I-Beam suspension 
runs across the chassis in the front. 
Competitors use more-conventional 
suspensions that allow the engine to 
be cradled lower-down between the 

• spnngs. 
With a 3,000-3,100-pound curb 

weight, Bronco II is more than 1,000 
pounds lighter than the standard 
Bronco. However, its trailer-towing 
limit of 4,200 pounds is a good indica
tor that this smaller vehicle is no 
lightweight when it comes to tough · 
pulling jobs. D 
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The excimer laser may 
help lower solar-cell cost, 
improve nuclear-waste 
recycling, and much more 

By JIM SCHEFTER 
PHOTO BY VIC HUBER 

SAN D IEGO 

The blue laser beam pulsed with a 
mild click, throwing its unusual 
three-centimeter-square (1.2 in.) 
shape onto a sheet of paper held close 
to the aperture. "Now, watch this," 
said Dr. Jeffrey Levatter, pulling 
back the paper to let the next pulse 
ricochet through focusing mirrors. 

Crack! 
The sudden noise exploded from a 

point in midair. 
Crack! 
That time I was ready. A tiny blue 
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burst of energy seemed to flash away 
from the point where the laser beam 
wa~ focused. "It's ionizing the air at 
that point," Levatter said. "Molecules 
in the air are exploding." 

To demonstrate the power of his ex
cimer laser, Levatter spent the next 
few minutes burning holes through 
paper and heavy plastic, putting pits 
into stainless steel, and vaporizing 
the surface layer of glass. But such 
routine laboratory tricks are not the 
future for this unique device. The ex
cimer laser should find important in
dustrial applications, beginning this 
year. They include materials process
ing, photochemistry, communica
tions, and other fields. Levatter ex
pects semiconductor and solar-cell 
manufacturers to be among the first 
commercial users because silicon, the 
raw material for both, absorbs UV 
wavelengths with great efficiency. 

Pulsed UV beam of excimer laser is con
trolled with focusing mirrors. Dr. Jeffrey 
Levatter, whose development work made 
it a practical device, demonstrates. 

The name excimer comes from the 
excited dimer, or diatomic molecule, 
which fluoresces in ultraviolet wave
lengths as it decays. Levatter's excim
er laser uses xenon and chlorine gases 
to form the lasing medium. The xenon 
chloride created is in an excited state, 
and it instantly decays, giving off ul
traviolet light. 

"Excimer lasers are the most in
tense source of ultraviolet energy 
available today," Levatter told me at 
his laboratory here, where the young 
inventor is president of the Laser Di
vision of Helionetics, Inc. "And they 
emit a beam of uniform intensity. 
Most laser beams are circular, and, 
like a candle flame, 30 to 40 percent of 



their power is concentrated in the cen
ter. Power gradually weakens out
ward to the edge of the circle." 

The Helionetics laser produces a 
square beam; the electric discharge
the flow of electrons between two flat 
metal plates- has a square cross sec
tion. The plates are a meter (3.3 ft. ) 
long and three centimeters (1.2 in.) 
wide and are separated by a three
centimeter gap. 

It is this unique combination of 
characteristics- high power, a uni
form square beam, and laser light in 
the ultraviolet band- that makes the 
excimer laser a promising new tool. 

"We can control the power and heat 
generated by focusing to change the 
beam size," Levatter said. "A millime
ter-size (0.04 in.) beam could vaporize 
material, but a one-centimeter (0.4 
in.) beam just melts the surface." 

Such beams could be used to anneal 
silicon. Annealing is the process of 
melting surface layers to heal the 
"scars" created when ions or impuri
ties are implanted to give solar cells 
and semiconductors their unique 
properties. It is usually done in high
temperature ovens, a lengthy batch 
process requiring careful control. In
evitably, some units are ruined. 

"With the excimer laser, a four
inch-diameter solar cell that produces 
a watt of electricity could be annealed 
in about one second," Levatter said. 
Conventional lasers can't be used for 
such processes because there's no way 
to evenly scan a surface with a round 
laser beam of uneven intensity. With 
a square, even beam, you can scan the 
surface with no overlap and no 
holes. 

"A laser can fit into solar-cell pro
duction at a number of steps," Levat
ter said. "I can visualize assembly 
lines using excimer lasers to process 
ribbons of silicon into solar cells cost
ing about $1 per watt." Today, around 
$6 is about the best anyone can do. 

The focused beam also could be used 
to create positive-negative junctions 
in semiconductors, and for a process 
called "gettering," which uses heat to 
remove crystalline impurities, Levat
ter said. He plans to deliver commer
cial units of the laser to several semi
conductor companies this year for 
their own testing and experimenta
tion. (IBM, which is conducting its 
own excimer-laser research, sees the 
device as the possible key to the eco
nomical manufacture of much more 
densely packed integrated circuits.) 

Out of the lab 
Because xenon and other rare gases 

are inert, experts once thought it was 
impossible to make molecular com
pounds out of them. If properly excit-

ed in an electrical discharge, howev
er, such compounds do form and be
come excellent lasing media. Trouble 
was, after about 20 nanoseconds (bil
lionths of a second) the input electri
cal energy became unstable. The re
sult was uncontrolled arcing, and all 
the power went into the arcing in
stead of into the lasing. The arcing 
also put a theoretical lid on power out
put because it started before input 
power had reached its peak. A further 
problem: The recovery period between 
laser pulses was too long. 

Solving the problems of excimer la
sers has been Levatter's specialty. As 
a doctoral student at the University of 
California at San Diego in the late 
'70s, he became convinced that high
power output could be achieved if 
high-power input occurred fast 
enough. The concept is comparable to 
that of damming a river until you cap
ture enough water, then releasing it 
to power a turbine efficiently. Water , 
indeed, was what Levatter used to 
capture the power he needed. In one of 
those intuitive leaps that mark tech
nological advance, he conceived of a 
discharge device using water as the 
dielectric, or insulator, between metal 
plates. Similar devices to drive lasers 
use polyethylene or similar mate
rials. 

"It's really a water capacitor," Le
vatter said, "a very powerful battery 
that delivers tremendous power." An 
electric charge builds up rapidly in 
the device, with water storing 40 
times as much power as polyethylene. 
Just before the water ionizes and loses 
its insulating properties, a high-volt
age discharge is released into a cham
ber containing neon, xenon, and hy
drogen chloride. Some xenon chloride 
molecules are created in the resulting 
plasma, and they decay and fluoresce 
almost instantly. With extremely 
high input power-35,000 volts and 
up to 60,000 amps discharged in less 
than 10 nanoseconds- laser power 
goes up accordingly. 

With that sudden zap of high power, 
Levatter overpowered the arcing 
mechanism. Result: The lasing began 
before the arcing could occur. The 
water capacitor also recharges very 
rapidly, so there are only milliseconds 
(thousandths of a second) between la
ser pulses. Levatter published his re
sults, and similar but less successful 
devices now are used in other re
search labs. The excimer laser I saw 
will produce 20-megawatt pulses 100 
times per second. Its high-voltage 
switch cycles in 10 nanoseconds and 
already has surpassed its rated life
time of 10 million switchings. 

What's ahead? Another prototype 
laser, incorporating a flow loop to 

clean and cool the lasing gases, with 
blowers and heat exchangers to dissi
pate heat, will be ready soon. It will 
be as powerful as the current model
but one-third smaller-and will be 
used to test prolonged 100-pulse-per
second operation. An even smaller 
unit is scheduled for commercial in
troduction later this year. 

Beyond solar cells and ICs 
If all this goes well, the excimer la

ser could be used eventually for more
exotic applications than the manufac
ture of solar cells and semiconductors. 
"It could open the whole field of photo
induced chemistry," Levatter said. 
The energy in one ultraviolet photon 
is about three electron-volts, nearly 
the same as the energy holding to
gether a molecule. "Each molecule 
has a very precise absorption line, ab
sorbing some exact wavelength of 
light," he noted. "We can fine-tune 
the laser to precisely the desired 
wavelength, then manipulate a chem
ical reaction with light." 

One application: Levatter believes 
that an excimer laser could efficiently 
separate uranium-235 and such rare 
elements as palladium, rhodium, and 
xenon from nuclear wastes by fine
tuning the UV output to ionize them 
individually. Today, they have to heat 
the wastes to trigger the chemical re
actions that allow these elements to 
be recovered. With the excimer laser, 
recovery could be done with a lot less 
energy and time, which would reduce 
both the cost of reprocessing and the 
ultimate volume of waste to be stored, 
Levatter said [see "Nuclear Waste," 
this issue]. 

The military sees another potential 
use: satellite-borne excimer lasers to 
communicate with submerged subma
rines. The Department of Defense and 
the Navy have long sought such a sys
tem. "A blue-green laser will pene
trate water," Levatter said. "A few 
Joules of energy will go down to sev
eral hundred meters." 

But with current laser efficiencies 
of less than one percent, more than 40 
kilowatts of power would be needed 
aboard a satellite. That is clearly im
practical with current solar arrays in 
space. Instead, Helionetics is working 
under a contract from the Defense Ad
vanced Research Projects Agency and 
the Office of Naval Research to devel
op an excimer laser with efficiencies 
above three percent. An early proto
type has already reached 2.8 percent 
efficiency, according to Levatter. 
'They also want a laser that will sur
vive through 10 billion pulses," he said. 
"Nobody has ever done that." Then 
he added cryptically: "But we think 
we've solved those problems." 11!1 
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Anti-lock brakes 
Hard braking with anti-lock 
brakes in this Mercedes truck 
makes the cab nose-dive, but 
there's no skidding or dreaded 
jackknifing. An electronic de
vice monitors wheel-rotation . 
speed. Stopping distance is 
decreased, as well, claims 
Mercedes. 

• 

Radio chopper 
Need aerial photos? The MK 

1, a radio-controlled model 
helicopter, can carry photo, 

measuring, and surveying 
gear. Its one-cylinder, 2.2-hp 
engine lifts an 11-lb. payload 
for 20 minutes. Price: $5,000. 
lng. Dieter Schlueter, Diesel

strasse 5, D-6052 Muehlheim, 
W. Germany . 

Grand tourer 
Climb aboard the de Cotta 
Apollo touring coach for pan
oramic views. The Spanish
built bus has a glass-en
closed top deck for 57 
passengers. The driver's 
compartment is below, 
along with a bar and toilet. 
A 280-hp diesel powers the 
40-ft. vet"licle. 

. 
Canard drone 

An unusual canard-wing 
radio-controlled drone de

signed by Fairchild Republic 
has vertical fuselage fins that 
let it move sideways without 

banking. A future military 
version will weigh 170 lbs., 
have a seven-ft. wingspan, 

and be powered by an 18-hp 
engine and two-ft.-dia. prop. 

kWh saver 
Replace standard 150-watt 
PAR-38 and R40 lamps with 
Mercandescent, a 110-watt 
mercury-vapor lamp, and 
you'll reduce kWh electricity 
usage by 27 percent- without 
reducing lighting- says Public 
Service Lamp Corp. (410 W. 
16 St., New York, N.Y. 
10011 ). Rated bulb life is 
12,000 hours. $55 . 

Super-mini 

• 

Latest contender in the mini
car arena: Fiat Uno. It re
places the Italian auto mak
er's 10-year-old 127, still a 
top seller in Europe. The 
front-drive Uno has a 45-, 55-, 
or 70-hp transverse engine. 
Ultralight plastic construction 
aids fuel economy. It won't 
be sold in the U.S. 
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Giant tent 
An insulated-fabric roof over 

a 2%-acre park in Calgary, 
Canada, will let light in but 

keep the cold out. The arch
supported roof IPS, July '81 I 
is a Teflon-coated fiberglass 

fabric sandwiching R-16 
fiberglass insulation. The 

translucent roof admits about 
200 foot-candles of light. 
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Cyclist's computer 
Bike Computer gives cyclists 
more than a dozen categories 
of data, including speed, dis
tance, time, and pace, plus a 
stopwatch-alarm. It installs 
on bicycles, mopeds, or exer
cise cycles with 10- to 36-in.
dia. wheels. It's $89 from 
Heckendorn's, 525 W. Main 
St., Millville, N.J. 08332. 
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Fuel saver: self-trimming wing sails 
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Vertical winglike sails retrofitted on this 1 ,300-ton tanker will 
deliver twice the thrust of comparable rigid sails used by Ja
pan's NKK IPS, Dec. '80], claims British designer Walker Wing
sail System, ltd. (Hants, England). They could cut the tanker's 
fuel bill by a quarter, says the firm. The wing sails are self
trimmed by an adjustable tail plane. More thrust energy is 
harnessed, compared with conventional sails, because of their 
airfoil characteristics. Computers will sense wind speed and 
direction, then set the wings and engine power accordingly. 

V/STOL fighter 
Square jet intakes and ex
haust ducts with deflectors to 
vector the exhaust, plus ca
nard wings, are being stud
ied in this twin-tail-fighter 
concept by Grumman Aero
space Corp. (Bethpage, N.Y.). 
Movable exhaust ramps aid 
V/STOL performance and im
prove maneuverability. 

Electric dragster 
An 800-lb. pack of ultra-high

discharge nickel-cadmium 
batteries in the X-1 delivers 

up to 180,000 watts for short 
periods. That's why the fiber

glass-body research vehicle 
broke or exceeded six world 

speed records for electrics, 
says Demi (Santa Barbara, 

Calif.) . 

. ' .. . -------- ··- ·------·- . . --· ·-
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High-mpg test bed 
It gets 67.5 mpg at highway 

speeds-yet zips from zero to 
60 in 11 seconds, according to 
Britain' s BL Technology. Built 

of plastic, aluminum, and 
special steels, the 12.5-ft. 

long car weighs 1.463 lbs. It 
has an experimental engine
a 1.1-liter three-cylinder, with 

four valves per cylinder. 
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Lift-off trailer 
No cranes needed here: A 
forklift truck can hoist this 
lightweight, plastic truck 
body off the chassis. The 
truck can then be unloaded 
while the chassis is serviced 
elsewhere. The system w ill 
save $3 million a year, claims 
British Telecom (2-12 Gresh
am St., London, England). 

Arrow-wing F-16 
Swept-back, arrow-shaped 
wings on the General Dy
namics F-16XL have twice 
the area of the standard F-16 
fighter. The 34.3-ft.-long 
wings are made of weight
cutting graphite composite. 
The new design lets this re
search plane carry 80 percent 
more fuel-doubling its range 
or payload. 

Breeder update 
This massive solar array cov
ers 27,000 sq. ft. of south-fac
ing roof. Installed on the So
larex factory in Frederick, 
Md. [PS, "What's New," Feb. 
'82], the array generates 200 
kW. That power runs an as
sembly line that makes-you 
guessed it- more solar pho
tovoltaic cells. 

Off-road go-cart 
With its fat. knobby tires, the 
Gumball rides easily over 
sand, snow, and mud, says 
Motosonic (Bluebird Industri
al Estate, Park Lane, Waiver
hampton, England). The 10-
hp, rear-mounted engine 
runs for three hours on a gal
lon of gas, the maker claims. 
It's about $3,000. 
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IN 
PHOTOGRAPHY 
BY E. H. ORTNER 

Most compact 35 
lightest, smallest auto-expo
sure autofocus 35-mm cam
era-that's the new Minolta 
AF-C. A sliding shield in front 
of the all-glass 35-mm f/2.8 
lens protects the camera and 
turns off the power when 
closed. $210 (list); flash: $35. 

Easy SLR 
For the amateur who hates 
complexity, here's Canon's 
new T50. It's an easy-to-use, 
high-quality 35-mm SLR. Fea· 
tures: fumble-free film load
ing, motorized film advance, 
and a programmed auto-ex
posure system that sets shut
ter speed and lens opening. 
list price: about $300. 

For snapshooters: three new discs 
Now Minolta has disc cameras, too: Disc-5 and -7 (above, 
left). Both offer a two-lens system, one lens for fixed-focus 
shots from four ft. to infinity, the other for close-ups from 16 
in. to four ft. And each has built-in flash, automatic film ad
vance, and a five-year lithium battery. Disc-5 lists for $96.50; 
Disc-7, with self-timer, is $122.50. Kodak's new disc camera, 
the 3000 (above), has all the features of the company's other 
three discs- motor, built-in flash, four-element all-glass lens, 
automatic exposure- except one: the five-year lithium battery. 
It's powered by a nine-V alkaline. $56.95. 
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Economy 600 
The simplicity of a f ixed-fo· 
cus camera is combined with 
a sophisticated built-in flash 
in the Polaroid Sun 600 LMS . 

• 
The camera has programmed 
automatic exposure with ap
ertures from f/14.6 to f/45, 
shutter speeds from % to 
Vloo second. list price: 
$39.95. 

Slide light 
Do you keep your slides in 
plastic sheets in a book? The 
Lite-A-Page from Cartwood 
Products (714 Highland Ave., 
Charlottesville, Va. 22903) 
makes viewing them easy
just slide it between the 
pages. It has a 5,500-K fluo
rescent light for color bal
ance. List price: $49.95. 
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~hats New 
IN TOOLS 
BY V. ELAINE SMAY 

Mowers 
Do you like the clean-cutting 
action of a reel-type mower? 
Now you can have it in a re-

chargeable model from Sears 
(right). The Reel-1 ($400) is 
powered by a 12-V battery 

and cuts an 18-in. swath for 
up to an hour per charge. Re

charging takes about 30 
hours. Another new Sears 
mower (far right) lets you 

ride or walk. Called (natural-
ly) the Ride-R-Walk, it has a 

riding sulky that attaches 
(without tools) when you 

want to mow sitting down. 
For trimming, you can detach 
the sulky and use the mower 

as a walk-behind. The Ride-R-
Walk ($600) has a 197-cc en
gine and electronic spark ig
nition. Both mowers comply 

with Consumer Product Safe
ty Commission rules. 

Stand-up weeder 
Push the tines of the Weed
Popper into the roots of that 
dandelion, step on the lever, 
and the pesky weed pops 
out- roots and all- says Won
der Products Mfg. Co. (1030 
Santerre Dr., Grand Prairie, 
Tex. 75050-1937). It's made 
of zinc-plated steel with a 
wood handle. Price: $23. 

I 
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Drill angler 
You'll drill accurate holes at 

angles to 90 degrees (marked 
at five-deg. increments) when 

you attach your drill to the 
Precision Drill Guide, says 

General Hardware Mfg. Co. 
(80 White St., New York, N.Y. 

10013). It fits V4-, %-,and%
in. drills, costs $20. 

Drill converter 
Need to make holes in brick, 
block, or concrete? This ma
sonry drilling attachment 
($14) will convert your 1/4- or 
%-in. electric drill to a rotary 
hammer drill and punch 
those holes up to four times 
faster, says Black & Decker. 
It's claimed to extend the life 
of carbide-tipped bits. 

U-turn driver 
This flexible screwdriver 
bends to your will to do 
those awkward jobs. A free
turning collar lets you align 
the tip. A palm-shaped ratch
et grip slips on to give you 
extra torque. Lacrex Brevetti 
S.A., Via Eco Casa Luce, 6644 
Orselina, Switzerland. 
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IN HOME 
IMPROVEMENT 
BY SUSAN RENNER-SMITH 
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Wire straightener 
Dangling, tangled wires can 
ruin the looks of even the 
sleekest components. This 
PVC holder accepts wires up 
to V2 in. dia. The adhesive
backed guide has a locking 
flange that snaps open and 
shut. Price: $2.51 for three. 
Vaco Products, 1510 Skokie 
Blvd., Northbrook, Ill. 60062. 

3-way fluorescent 
Screw the Tri-Mizer fluores
c;ent lamp into a three-way 

socket and use it on the high 
setting for six hours a day. 

You' ll save from $53 to $107 
on your electric bill over the 
lamp's guaranteed five-year 

life, claims Creators, Inc. 
(1642 N. Besly Ct., Chicago, 
Ill. 60622). Price: about $15. 

• 

Solar screen 
A solar screen you can see 

through, Solar Shield's finely 
woven fiberglass mesh 

blocks up to 92 percent of 
the sun's heat, claims Vimco 

(Box 8229, Richmond, Va. 
23226). The tension-mounted 

screen rolls up for winter 
storage, costs $1 .50 a sq. ft. 

Water saver 
You control the amount of 
water needed to flush the 
Seiche One tankless toilet : 
That can translate to about a 
miserly quart per flush, 
claims Patrick Creek (Box 
135, Hinesburg, Vt. 05461 ). 
The ABS toi let fits standard 
plumbing, uses normal water 
pressure, and costs $250. 

Home heat pump 
Carrier's newest- and most 
efficient- heat pump has a 
COP of 3.0. The Golden 
Round Heat Pump also has a 
solid-state defrost system 
that automatically de-ices the 
outdoor coil for best efficien
cy. Models of the heating-air
conditioning unit typically 
cost about $3,000, installed . 

Super-paint 
Paint your house in '83- and 
forget it until '93, says Sears. 
New Weatherbeater 10 exte
rior paint covers with one 
coat and lasts a decade- if 

·you apply as directed. Tough 
acrylic resins and a polyester 
modifier give the latex paint 
extra adhesion. Price: $24.49 
a gallon. 
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IN 
ELECTRONICS 
BY WILLIAM J . HAWKINS 

0 

J 

Tug & take player 
In your car, it's a complete 

in-dash AM-FM receiver w ith 
cassette-tape player. But

with a quick tug- the cassette 
portion pulls out. That deters 

thieves, and it lets you take 
the music with you. The 

Sony Music Shuttle is $380, 
including battery pack. 

Ill 

Bedside control 
Sure, it's a stylish bedside 
clock complete with snooze 
alarm. But besides waking 
you up, it could make the 
coffee. The Timex remote
control clock turns on appli
ances in your home through 
small outlet modules you 
simply plug in- no wiring 
needed. It's $60. 

Anywhere music 
Play records, tapes, AM or 
FM music- it's all available in 
this small table-top package 
by Bang & Olufsen. But this 
is not a typical stereo sys
tem: A Master Link box sends 
music to speakers anywhere 
in your home, and you can 
control the system remotely. 
The Beocenter is $2,500. 

• 

Plus for Apple 
Plug this printed-circuit board 
into your Apple II computer, 
and you've converted it to 
the CP/M Plus disc-operating 
system. That's the latest ver
sion of CP/M, and it means 
you can use any of the 3,000 
CP/M-based programs avail
able. The Digital Research 
unit is $399. 

. I 
, 
-

Song maker 
Use the keyboard to enter a 
song (from sheet music or a 
score you've composed), and 
the Sharp Music Processor 
plays it. That's just the start. 
A digital dual-cassette sys
tem lets you dub voice or 
full-chord accompaniment, 
giving your work a profes
sional sound. $650. 
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Desk-top do-all 
It's a phone answerer and 
dialer. It's a burglar alarm 
and smoke detector. It auto
matically controls remote ap
pliances or lets you do it with 
a push of a button. And even 
better, it's all in a modular 
desk-top package. It's by 
Anova, 3 Waters Park Dr., 
San Mateo, Calif. 94403. 

• 

Electronic maid 
The GE Home Control Sys
tem (in wall) is a future prod
uct that will take care of your 
home- from washing the 
clothes to controlling the 
lights, TV, burglar alarm, and 
heat. It will call you by phone 
if there's a problem- or you 
can call home to give it in
structions. 
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FOR YOUR CAR 
BY JACK KEEBLER 

Ultimate jack 
Powered by a 110- or 220-V 
hydraulic pump, Autolift lifts 
a 6,610-lb. vehicle up to 42 
inches. The unit, for the en
thusiast with $3,200 to 
spend, combines a vehicle
frame hoist with a portable 
floor jack. Maker: Auto-Line 
Mktg., Inc., 125 N. Park St., 
Streator, Ill. 61364. 

0 2-sensor tester 
This solid-state unit checks 
proper operation of the oxy
gen sensor and the computer 
fuel circuit. Made by Thexton· 
Mfg. (Box 35008, Minneapo
lis, Minn. 55435), it simulates 
rich or lean output·signals 
and monitors oxygen-sensor 
voltage output. It has an LED 
display. Price: $59.98. 

Spray wash 
Wet the car and spray on In

stant Shine's foam. Wash 
with a sponge and then 

r inse. The car is now clean 
and has a protective shine 

equal to that of normally ap
plied polishes and waxes, 

claims Star Brite Corp. (3650 
Hacienda Blvd., Ft. Lauder
dale, Fla. 33314). Price : $4. 

• 

/ / . 

Volt checker 
The OTC voltage checker 

trouble-shoots DC circuits of 
eight to 24 volts, says OTC 

Tools & Equipment (927 Ei
senhow er Dr., Owatonna, 

M inn. 55060). Attach the alli
gator clip to ground, touch a 

test point with the probe, 
then just read the LED dis

play. $19.95. 

Aero rack 
Roof racks create drag even 
when they' re empty. Magik
Rak eliminates this problem 
with flat, permanent stain
less-steel tracks and a remov
able attachment system for 
skis, bikes, and luggage, says 
Amco Mfg. (7425 Fulton Ave., 
N. HollyiNood, Calif. 91605). 
Price: $59.95 . 

Powerful pump 
Capable of handling inflation 
loads of up to 120 psi, Cole
man's Inflate-All 3 weighs 
less than 21/z lbs. and in
cludes adapters for air mat
tresses, balls, and other 
equipment. The 13%-ft. pow
er cord plugs into the lighter. 
Price : about $22. 

Turbo cooler 
Excessive oil temperature is 
the biggest cause of prema
ture turbocharger-bearing 
failure. Hayden Inc. (Box 848, 
Corona, Calif. 91720) offers a 
kit that's said to lower oil 
temperature without creating 
flow restrictions. It costs 
$289. 
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Planting and pruning are 
easier, speedier, more 
pleasant with proper tools 

By V. ELAINE SMAY 
PHOTOS BY GREG SHARKO 

Hardly anyone who has bought a 59-
cent screwdriver would repeat the 
purchase. But I, for one, have been 
slow to carry the lesson over to the 
hand tools I use for gardening. I la
bored for years with a trowel that 
buckled under even moderate pres
sure, cursed as I tried to coil a kinky 
garden hose, and for many jobs in the 
garden simply made do with whatev
er tools I could scrounge from my 
workbench and kitchen drawer. 

If this sounds like your approach to 
gardening, perhaps you, too, should 
get properly tooled up for planting, 
pruning, trimming, and watering. 
Like any other activity, gardening is 
easier, speedier, and much more 
pleasant if you have the right tools. 
Shown here are some of the finest we 
found on a recent search. 11!1 
MAL.()ftOER SOURCES FOR GARDENING TOOLS 
Broobtone Co •• 127 Vose Farm Rd., Peterborough NH 
03458; The Ane Tool Sh091,lne., 20 Backus Ave., Box 
1262, Danbury CT 06810; Garrett Wade Co., Inc., 161 
Ave. of the Americas, New York NY 10013; Hammaeher 
Sehlemmllf, 145 E. 57th St., New York NY 10022; Leleh· 
tu119, 4944 Commerce, Cleveland OH 44128·5985. 

Cast-aluminum tools- transplanter (in 
use in photo at left), cultivator, trowel, 
and fork-are virtually unbreakable. 
Thumb and finger rests make them com
fortable to use. Cultivator is sold by 
Brookstone for $5. Others are sold by The 
Fine Tool Shops and other stores for 
prices from $12 to $22 a set (it pays to 
comparison-shop). Orange-handled tools 
on bench, made by Saboten in Japan, are 
from The Fine Tool Shops: Grass shears 
(far left) have swiveling handles that can 
be used parallel, perpendicular, or diago
nal to blades ($14). Professional pruners 
(second and third from left) can cut 
through V2·in. twigs. Both use special 
blade-pivot mechanism that reduces fric
tion. One has curved bypass blades, the 
other has straight blade that cuts against 
an aluminum anvil ($13.50 each). Pint-size 
pruner and trimmer (foreground), de
signed for smaller hands, weigh only five 
oz. each. Trimmer has straight blades; 
pruner, curved ($10 each). 

Photos on this page: Saboten hedge 
shears (1) have a "kicker-stick" that auto
matically flicks clippings away, cost $25. 
All Saboten cutting tools are made of 
heavy-gauge steel, have Teflon-coated 
blades, comfortable handles, and blade 
locks. Pruners have wrist straps (removed 
in our photo). Pruning thick branches calls 
for the power of a ratchet topper (2). Pull 
the blue handle, and the ratchet clicks up 
a notch to give more leverage. Mini-lop
per (19 in. long) has tungsten-carbide
coated blades for easier cutting; it's $40 
from Brookstone. Japanese pruning saws 
(3) cut on the pull stroke so blades can be 

thin but. tough: Holster model ($13) has 
1V2·in. 'blade; folding model ($12), 81/2-in.; 
both from Garrett Wade. Stainless-steel 
hand rake (4) by Saboten adjusts from 3V• 
to 61/2 in. wide, costs $6. Use long tines to 
dig in deep; rounded part for gentler rak
ing. Seed planter (beside rake) helps you 
space small seeds more evenly. As you 
turn the ratcheted wheel, the seeder vi-

brates and seeds hop off end. (If seeds 
cling to plastic, spray with antistatic 
fluid used for records.) Seeder is about 
$6. Stainless-steel trowel and fork (5) 
have sculpted rosewood handles (Brook
stone, $9.50 each). Trowel is graduated 
in inches and centimeters. Flat garden 
hose (6) coils without kinks and drains 
when water is off; $24 from Brookstone. 
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These androids have 
the talents-but not yet 
the programming-to do 
useful chores at home 

By DANIEL J. RUBY 

On the fir~~ day, I involuntarily 
flinched when a personal robot named 
B.O.B. came weaving on its angled 
wheels toward me in its maker's Sun
nyvale, Calif., offices-even though I 
knew that he was equipped with sen
sors not just to recognize me but also 
to stop before he ran into me. 

On the second day, my skepticism 
began to dim while I watched a squat, 
domed cylinder named RB5X navi
gate around obstacles in a room in 
Golden, Colo. 

By the third day, when a robot 
named HERO 1 crooned "Happy 
Birthday" to me in Benton Harbor, 
Mich., I was quite at ease with this 
new species of machine. 

My whirlwind introduction to these 
personal robots was hardly any faster 
than the way they burst into the 
world. Before last December, the only 
personal robots around (not including 
some radio-controlled show robots) 
were a few homemade assemblies in 
hobbyists' basements. Then, in rapid 
succession, three companies intro
duced real robots with on-board com
puters, sensing capability, and other 
features for the consumer market. A 
fourth is set to join them soon. In ad
dition, a variety of industrial trainer 
robots that could also be. called per
sonal plus computer peripherals that 
oould also be called robots are avail
able. Suddenly, home robots-previ
ously viewed by many as mere gim
micks-have arrived. 

But what do they do? you ask. Ev
erybody asks that. They do quite a lot: 
talk, move, determine distances; 
sense light, heat, and motion; grip ob
jects; and much more. So far, however, 
none of them has been programmed to 

. use these abilities to do the kinds of 
menial chores people expect from hav
ing watched robots in the movies. 

Make no mistake: These are not 
toys. They are the earliest offspring of 
an industry that may grow up as fast 
as the personal-computer industry 
did: "Back in 1976," recalled Doug 
Bonham, director of educational sys
tems at Heath Co., "people asked 
what you'd want a computer at home 
for, and the answer w.as: You could 
balance your checkbook." 

Personal robots are at that stage 
now, with one difference: It took a few 
years for home computers to grab the 
public's imagination. But the re-

sponse for the first home robots has 
been overwhelming. Orders are com
ing in faster than the robots are being 
produced. Indeed, one company's pre
mature listing of an $8,000 robot in a 
department store's Christmas catalog 
brought in a dozen checks, even 
though no product could be demon
strated, much less shipped. 

Here is the cast of characters: 
• The first personal robot to be an

nounced was RB Robot Corp.'s 
RB5X- a two-foot-tall, battery-pow
ered, wheeled canister containing a · 
microprocessor, memory, and a vari
ety of sensing switches and instru
ments. It sells for $1,500, with more 
memory available as an option. 

• Heath Co.'s HERO 1 also costs 
$1,500 (in kit form; $2,500 assem
bled): It is designed as part of an edu

. cational course in robotics and has an 
ann and a speech synthesizer. 

• Androbot Inc.'s B.O.B. ($2,500) 
and Topo ($1,000) come within the 
same three-foot-tall humanoid body, 
but the latter is radio-controlled by an 
external computer while B.O.B. con
tains a remarkable three micropro
cessors with three megabytes of mem
ory on board. 

• Robotics International says its 
Genus, scheduled for a June introduc
tion, will be sold in a variety of config
urations starting at about $5,000. 

Besides those four companies, I also 
visited Microbot Inc., whose station
ary robot arms {Used as trainers for 
industrial roboticists) are in the same 
price range as the personal robots, 
and Technical Micro Systems Inc., 
whose ITSABOX (a computer-carry
ing "turtle" that manipulates objects 
around a table top) might cost just 
several hundred dollars if the compa
ny decides to market it. 

Autonomous creatures 
As I traveled from company to com

pany and made my acquaintance with 
these first personal robots, I began to 
feel that th,ey differed from each other 
more than they were similar. So at RB 
RObot's offices, I asked for a defini
tion. ((A robot is really just a comput
er, but one that is able to sense and 
react to its environment," said Joe 
Bosworth, a computer expert at the 
Solar Energy Research Institute be
fore he founded the company. ..De
pending on the sensors, logic., and out
put devices used, an unlimited vari
ety of robots is possible," he contin
ued, as RB5X cut a rug across Bos
worth's office, using its built-in sonar 
and bumper switches to sense and 
map in its memory the placement of 
chairs and the desk. 

"Note that none of the elements 
that make up the robot is unique," he 

went on. ('Robotics is not a discipline 
in its own right but a package assem
bled from available technologies." 

But personal robots may be a case of 
the whole being more than the sum of 
the parts: With sensing, processing, 
and affective capabilities, the robot 
becomes an autonomous creature
able to make decisions based on its in
puts and to take actions based on its 
decisions. That's new, especially let 
loose for the first time in homes. 

Of course, the way that a robot uses 
its abilities is determined by its pro
gramming. As B.O.B. told me in his 
human-sounding voice: .. Fish swim, 
birds fly, Androbots follow." That is 
certainly true, but for a robot to carry 
out any complicated task- and the 
most trivial tasks to a human are ex
tremely complicated to a robot-it has 
to remember its past experiences and 
make decisions based on them. That 
unplies a mind of its own. . 

Consider what may be the easiest 
household chore robots will be called 
upon to do: vacuuming floors. (Genus 
will be available with a vacuuming 
attachment and RB5X is said to be 
getting one next fall.) It is a fairly 
easy matter to program a machine to 
come out of its closet at a certain hour 
every day and mindlessly cycle 
through a pre-established ·sequence of 
motions around a room. It is some
thing else to have that machine be 
able to find its own way around an un
familiar room. And it is something en
tirely more to have that machine de
cide that a certain area of the room 
needs a second pass. 

Genus's vacuum attachment will be 
able to map a room, the company says, 
but it ·won't be smart enough to make 
decisions about quality. "We could 
probably include a vision system and 
the necessary processing power to 
make it vacuum as well as a human, 
but it would cost more money than 
you'd pay 10 maids for 10 years," Ro
botics International's Vic Pytko told 
me. And vacuuming is an easy exam
ple. If you look at the complexity of 
washing dishes or windows or doing 
other household jobs, you can appreci
ate the problems. "Robots ~an do an 
enormous number of things," Andro
bot's chief engineer, Frank Jones, told 
me. ('But right now they can't do 
things that require a great deal of me
chanical or cognitive ability." 

That's why personal robots are be
ginning by doing simpler things, 
which is not to say they aren't useful. 
"Robots can combine a slew of func
tions people now get done individual
ly," Jones said. Thus, the first robots 
are serving as talking computers on 
wheels for entertaining guests and 

Continued 
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Two Microbot Minimovers recreate 41-
move Fischer-Spassky chess game under 

Mock-up of Genus robot includes option· 
al on-board computer and triple-jointed 
arm. Base model would include top and 
bottom sections only. 

ITSABOX's computer is programmed 
from terminal, detached to explore table 
top autonomously. Switches prevent it 
from falling, fingers maneuver objects. 

100 I POPULAR SCIENCE 

• • 

external-computer cor:ttr~l. Board's grid 
permits progra!l1ming of non-seeing arms. 

educating children. Linked to mod
ems, they are acting as telephones. 
Equipped with sensors to detect 
smoke or intruders, they are mobile 
security systems. Most significantly, 
as they are programmed to do these 
things, they are teaching their own
ers robotics. 

The programming is accomplished 
either with an integral keyboard or 
through a computer temporarily in
terfaced with the robot. The lan
guages used vary with the robot, 
ranging from hexadecimal machine 
language for HERO to versions of BA
SIC, Logo, and FORTH for the others. 
HERO and the training arms also al
low you to use a remote teaching pen
dant to program a series of motions, 
which the robot then repeats. 

I got an idea just how hard it is to 
get a machine to do your bidding 
while trying out HERO's pendant. 
Each shift of a dial and pull of a trig
ger actuated one of eight stepper mo
tors, moving the robot's wheels, head, 
or arm at any of its five joints. For 15 
minutes I sent HERO on a herky-jer
ky chase around the room before I fi· 
nally got it to pick up a film canister 
Bonham had placed on the floor. 

And that is the simplest kind of pro
gramming. Nevertheless, it surely 
won't be long before owners will have 
taught their robots to fetch slippers or 
a can of beer. After that, the compa
nies say, anything is possible. "We are 
counting on our users to come up with 
the software,'' Bosworth told me. "It 
will be .like having hundreds of pro
grammers on our payroll." 

Because nobody knows for sure 
what the ultimate uses of personal ro
bots will be, most companies are de
signing their products as platforms 

for experimentation by users. (Only 
Robotics International will offer spe
cific hardware packages for specific 
functions.) Each views its market dif
ferently, however, and the products 
are designed accordingly . 
He~th's HERO was introduced not 

as a personal robot at all but as an 
industrial-robotics train~r. Therefore, 
the robot was designed for easy access 
and independence of its circuit 
boards, motors, batteri~s, and other 
components. It was also designed spe
cifically not to look "Star Wars"-ish, 
although product m~~ger Jim Lytle 
concedes that the co~pany's industri
al de~;~igners apparently failed in that 
goal. "Everyone thinks HERO looks 
like R2D2," Lytle told.me. "That's be
cause it definitely d<>esn't look like 
03PO, imd are there ~Y other robots 
in the world?" 

Now there are. Of the first genera
tion of personal robots, RB5X fs prob
ably the least humanlike. "We didn't 
want to mimic the human form be
cause a robot's role is not to replace 
humans but to extend their capabili
ties," Bosworth told ~e. Androbot's 
robots, on the other hand, were specif
ically designed to be humanlike. "We 
decided that what people would want 
in their homes is a playful companion 
but one that looks somewhat futuris
tic, as well," said company president, 
Tom Frisina. That distinction shows 
up in another way, too: Frisina al
ways refers to B.O.B. as "him," while 
engineers and executives at the other 
companies generally say "it" of 
theirs. 

It will be some time before anyone 
mistakes B.O.B. or the others for a 
human, however. Besides clever pro
gramming, there must be further ad
vances in hardware. Androbot is still 
perfecting a beacon system that 
would permit B.O.B. to fetch some
thing or let an owner summon it. 
Right now, using rudimentary sound 
recognition for that purpose, B.O.B. 
might show up saying, "Yes, master," 
every time you called the dog. Simi
larly, HERO is able to distinguish 
words of differing numbers of sylla
bles, which might be useful, Bonham 

• suggested, in having the robot serve 
either Coke or Pepsi. However, you 
could order vodka and still get Pepsi. 

Vision systems are even more limit
ed. Sonar and other devices are used. 
to serve the seeing function, but sev
eral of the robots have primitive pho
todetectors, as well. "They are cer
tainly not good enough to distinguish 
between an ashtray and a coffee cup,'' 
Frisina told me. But they can be use
ful in other ways. 

At the time the HERO prototype 
[Continued on page 136] 
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Double-walled inflatable 
has puncture protection 

By SUSAN RENNER-SMITH 

At first glance it's just another sleek 
inflatable. But that sporty black 
stripe on the gunwale isn't a conven
t ional fender. It's a zipper- to seal the 
Radhial's inner tubes snugly inside 
its hull. 

On other inflatables, the air-filled 
flotation chambers are the boat's hull. 
But the Radhial's three air chambers 
are separate tubes encased within an 
outer skin. The zipper, a self-lubricat
ing toggle closure (inset), makes a wa
tertight seal when the unique craft is 
inflated. 

Why this double-shell design? "You 
won't get the pinhole leaks caused by 
abrasion," says Debra Young, vice
president of Radhial (136 Charwood 
Circle, Rochester, N.Y. 14609). 

"That's the most common cause of 
leaks in inflatables." The double shell 
also reduces the risk of direct punc
tures. And it protects the air cham
bers from stresses and pressure 
losses. 

"But if the Radhial does need re
pairs, it's much easier to fix than the 
usual type of inflatable," says Young. 
"The owner can change the inner tube 
on the spot, if necessary- you get a 
spare one with the boat." 

The zip-up boat has a further ad
vantage. Hull and inner tubes can be 
made from the material best suited 
for each. Radhial's flotation tubes are 
light but tough PVC foil. "The foil is 
highly expandable, so it fills the 
whole space inside the hull ," Young 
explains. 

The boat's outer skin is made of Er
strom, a specially woven Trevira poly
ester impregnated with PVC and 
polyurethane. The material is highly 
resistant to both abrasion and ultra
violet rays, according to the inflat-

able's Italian maker, Plasteco Milano. 
"It's the same material Plasteco 

uses for the bubble buildings it puts 
up over tennis courts and stadiums in 
Europe," says Young. 

Like other inflatables, Radhial is 
portable- its components pack into 
several carrying bags. But the zip-up 
design makes the boat stronger than 
other inflatables, claims Radhial, be
cause the boat isn't stuck together 
with glue. 

"Glue can deteriorate over time," 
Young explains. "The seams 'Can peel 
apart." Radhial's seams are electroni
cally welded. And all the fittings
from wood transom to carry handles
are screwed into flanges mounted in 
the hull. Such through-hull mounting 
is impossible on conventional, single
shell inflatables, Young notes. 

Radhial backs up its claims with a 
10-year warranty on all six versions 
of the zipper boat. They range in size 
from 11 to 15 feet, and prices start at 
$1,799. ~ 
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ffi leisure-home plan 
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~four huts enclose 
a sun deck 
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By AL LEES 

With almost prophetic relevance, architect Robert Martin 
~ngelbrecht brought us this house last January, christen
ing it the Malibu. Riding above high water on a broad deck 
supported by firmly anchored dock pilings, the beach 
house was designed, Engelbrecht explained, for protection 
from pounding surf. A few days later we were all seeing on 
television the consequence of incautious building along 
that California coast- shot after shot of homes in the Mal
ibu area with waves rolling across their floors. 

While no leisure home can hope to stand unscarred 
through Nature's occasional rampages, any builder is well 
advised to ensure that his basic structure is well designed 
for local weather extremes. 

In our February issue, PS featured an earlier V-PAC 
Council design intended to meet the ocean-front zoning 
restrictions now becoming standard, especially along the 
Gulf Coast- requiring that the main floor be 10 feet above 
normal high tide. This second approach to the same prob
lem floats a cluster of separate huts on a docklike deck. 
Each hut is structurally independent, right up to its own 
roof. Note that three of the huts set parallel to one another 
across the rear of the deck, with the fourth set at a right 
angle in front . Since the middle hut at the back is only 
half-length, connecting walls and corridors create a secure 
and private atrium sun deck, screened from view and from 
gust-blown sand. 

All units are single-story. The alternate floor plans at 
right show several possible a<ljustments you can make to 
suit your specific requirements: The complete, four-unit 
plan at top offers three bedrooms plus a completely sepa
rate and self-contained apartment for a permanent guest 
or paying tenant (sleeping, of course, would be on a con
vertible couch). You could even seal off the right-hand door 
to the master bedroom to give the apartment a private 
entry and its own bathroom. 

If the house is to be used only by a couple who have few 
guests but would find a rental apartment useful, the mid
dle floor plan shows how one hut can be eliminated. The 
dotted line across the 12-by-12-foot bedroom shows how 
this could be split into two private sleeping areas- for that 
occasional house guest- by Closing an accordion-type fold
ing partition. 

Finally, the third floor plan omits the half-hut bedroom 
to settle for just two buildings on the deck, with the sun 
deck tucked into their L. Whether you'd then retain the 
two nonstructural walls of the sun deck would depend on 
your need for a wind or privacy screen there. 

Access to the deck proper is by means of an open stair at 
each end of the living-room hut. The stairs are kept simple 
and sturdy so that storm damage needn't be a major con
cern. There's plenty of room between the pilings for shel
tered parking for several cars. 

All gables are glazed for an open, airy feeling indoors, 
even on overcast days. In sunny weather, the spacious 
deck offers various activity zones- including a private 
area for the apartment. Incidentally, that apartment ~ould 
be a great inducement for a live-in "house sitter" during 
your extended absences. 11!1 

How to order your plans 
Construction drawings for the Malibu (VPS # 61) are $65 a set, 
$95 for three sets, $20 for each extra set. Add $3 for postage in 
the continental U.S., $5 elsewhere. Complete revision of V-PAC 
Council catalog, newly titled, "The Uncommon House Collec
tion," will be available after May 15 for $5. Send check (U.S. 
funds) to Vacation Plans Service, Box 622, Princeton, N.J. 08540. 
MasterCard or Visa orders: Call (609) 924-9655. V-PAC Council is 
an organization promoting good house design. 

Build only as much as you want: Top floor plan has three bed
rooms plus separate unit. Omit right-hand hut (shading on center 
plan) or both it and bedroom half-hut (bottom) if not needed. 
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It works-and installing 
the unit is a breeze 

By J. RAYMOND TRUL.L 
. 

They've been available for older cars 
for years: add-on electronic-ignition 
systems that replace troublesome 
points, condenser, and distributor 
cam for a fatter, hotter, more reliable 
spark. Now you can get one for your 
lawn mower. 

BACK/CYLINDER SIDE OF ARMATURE 

ARMATURE 
GROUND 

WIRE 

3" 
(76 mm) 

ARMATURE 
PRIMARY 

WIRE 
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• 5/8" 
(16 mm) 

ARMATURE 
PRIMARY 

WIRE 

TO STOP 
SWITCH 

MODULE 
WIRE 

SOLDER 
HERE 

TOOL 

Made by Briggs & Stratton Corp. 
(Box 702, Milwapkee, Wis. 53201), 
the new low-cost unit ($14.95) fits vir~ 
tually all models manufactured afl:er 
1963-~nd that must be a lot of en· 
gines since, according to the company, 
sales of the device are brisk. 

Adding the add-on 
I got to try the new add-on on iny 

16-year-old, 3.5-hp mower. Result: 
The engine fired on the first pull anc;l 
runs nearly as well as it did ·in 1967. 
I've not only extended. the life of the 
engine but gained the extra reliabili· 
ty and convenience of an electronic· 
ignition system. 

The Briggs & Stratton system is 
contained in one rather tiny module 
(see photo) you add to your engine. 
Electrically, it replaces old compo
nents; physically, nothing is Fe
moved-all the old parts ~tay on the 
engine. I simply discoJU1ected · them 
and wired in the module. · 

The instructions with the device 
first guide you through a test proce
dure to guarantee that the engine 
"stop" switch works properly. This, of 
course, is to be sure the engine won't 
start accidentally. Once through the 
simple tests, you can ~gin tQ work. 

Gaining access to the points and 
condenser cover is the first chore. Af
ter removing the sheet·metal hous-

• ing, I used· Briggs & Stratton's fly-
wheel holder and a large pair of slip-, 
joint pliers to unscrew the rewind 
starter clutch. The company's fly: 
wheel puller- a tiny bar · i\nd two 
bolts-provides quick and safe remov
al of that part and access to the points 
and condenser leads. 

Wiring the module to the ignition 
system takes two·steps: After install
ing the module on the engine .arma· 
ture, you first insert the armature 
and module primary wire& (and stop
switch wire, if used) into the module 
terminal (see drawings). An iilcluded 
spring-loaded catch holds them se
curely in place while you solder the 
wire ends together. 

Next you twist the long module and 
armature grounds together, solder 
the joint, and cut off the shorter end. 
Briggs recommends that these wires 
be glued to the coil with a sealer such 
as :Permatex No. 2 for protection from 
vibration. 

That's it. Since the module fits into 
formerly unused space, reasse~bly is 
a snap and trying it is just a rope-pull 
away. 

Naturally, the module is not coil
fined to lawn mowers. All-Y Briggs
powered tool-from snow blowers to 
garden tillers- can use it. For more 
information, write to Briggs &. Strat
ton. · ~ 
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e We've made the choice as 
broad as possible: If you plan 
to expand your home this 
year to create space for al
fresco entertaining or family 
fun, you can add a porch or 
an upstairs deck. We commis
sioned two contrasting 
projects to present here, com
plete with construction de
tails. Our first story features a 
sun porch of great ingenuity 
and versatility. Every glazed 
opening shown, below right, 
converts to summer screens. 

e When you're at the rail of 
the floating deck at right, you 
feel as if you're sailing a 
cruise ship into the breeze. Its 
stairway makes the climb a 
breeze, too. And it's all built 
of easy-to-work redwood. 

e The owner-built home is a 
growing phenomenon across 
the country as many prospec
tive buyers find the only way 
they can afford a custom-built 
home is to do most of the 
building themselves. Special 
schools to teach how have 
mushroomed-many with 
summer-camp-type courses. 
Here's our directory. 

e As a section-within-this
section, our semi-annual 
home-hardware roundup of
fers plans and instructions for 
a unique multi-purpose jig 
that will let you do jobs on 
your table saw you never 
thought possible. And to 
round off this special-format 
section, we show you how to 
assemble emergency kits for 
plumbing repairs. These 
easy-to-collect kits adapt to 
rigid pipe or tubing, and no 
home should be without one. 

Your choice of 

-

In this section: complete plans for a tile-floored 
all-weather porch and a second-story deck 

ELEVATED DECK 

CONVERTIBLE PORCH 
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A tile-floored solarium 
has hinged window panels 
that store overhead 

By H. L. KIRK 
DESIGN BY LEIGH MONTGOMERY 

My Vermont retreat lacked one ame
nity: a spacious all-weather porch. 
What POPULAR SciENCE, a young con
tractor, and I worked out together is a 
handsome structure that invites hos
pitality and relaxation. 

Its flexibility of purpose- especially 
the overhead-storing folding window 
panels that transform it into a winter 
solarium-makes the porch adaptable 
to many styles of homes across the 
country. 

Every homeowner has individual 
Continued 
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Central entry span is glazed with over
head door that tracks up under the roof. 
Flanking it: tri-fold windows that store 
along eaves (end-wall type, right). 
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Protective wrap is lifted by builder Mont
gomery; he's checking space for grouting 

on double-bullnose recess of main-entry 
threshold. Ten-penny nail gives space. 

Storm door (JCPenney) comes pre-hung 
in steel frame you nail in rough opening. 

front tri-folds swing out to store under eaves. Sharper hip-roof 
pitch forces end-wall tri-folds to swing in for storage, right. 

Tack stop strips on inside faces of posts; you'll also need stops 
across sill and under rail. Mating edge is beveled to match. 



,.. I 
-

Snug closure is ensured w ith adjustable 
channel that has vinyl sweep base. 

Slide latch secures overhead door-up or 
down- by engaging slots in the track. 

m 

-

End-wall tri-fold, next to door, mounts 
flush with inner faces of posts and header 

requirements for any add-on. For this 
project, mine were: 

• A porch-not an added room
that would retain the architectural 
integrity of an old farmhouse of some 
distinction. 

• An addition that would not mask 
the home's view of meadows, forest, 
and mountains-in any season. 

• A structure that could bear 
heavy snow lQads, with a sturdy deck
support framework that wouldn't 
shift and crack a quarry-tile facing, 
even at 20 degrees below zero. 

• A system of overhead-storing 
glazed panels that could be lowered in 
co9l or stormy weather and would 
latch securely in place for the winter
plus screen panels for protection 
against insects (and occasional bats) 
from spring through early autumn. 

Post-and-beam cage (1) ties directly to 
house but adds no weight: It rests on its 
own foundation piers-locations critical. 

Anchor bases (2) keep ends of posts dry, 
permit some alignment adjustment on 
piers- which are sunk below frost line. 

Plywood floor (3) sets flush with face of 
inner band joist. Rabbet sets sill at 10-de
gree slope. Beyond is center threshold. 

Lay tile in thin-set mortar (4), right up to 
edge of sill; this last row of tile is posi
tioned on sill, ready for laying. 

(note top hinges). Its bottom panel rests 
on railing, swings up for storage. 

• Three-way access to my home's 
main entry through doors offering the 
same glass-to-screen convertibility. 

• A capacity for taking advantage 
of whatever passive-solar potential 
the site offered. This would have been 

[Continued on page 150] 

PART1CIPAnNG MANUFACTURERS 
American Olean n1e Lava-red quarry tile 
Lansdale PA 19446 

Asphalt Roofing Mfga. Aun. 
6288 Montrose Rd. 
Rockville MD 20852 

Amble Door Corp. 
Nashua NH 03060 

General Glau Inti. Corp. 
New Rochelle NY 10801 

JCPenney Co. 
1301 Ave. of the Americas 
New York NY 10019 

Taco 
5530 Wisconsin Ave. 
Chevy Chase MD 20815 

Three-dimensional 
fiberglass-based as
phalt shingles 

Overhead door and 
tri-fold frames 

Low-iron glazing, for 
both fixed and mov
able f rames 

Convertible storm 
doors 

Post and rafter an
chors 
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This big all-redwood deck 
is easily accessible-
from both house and yard 

By CARL DeGROOTE 
PHOTOS BY GREG SHARKO 

On warm summer days, it's hard to 
beat the ease and convenience of a 
deck, especially if it's located off the 
main living area of your house. Unfor
tunately, not every house has such a 
convenience-or if it does, it's often 
small and inadequate. 

The deck shown on these pages 
graces the second-level dining and 
bedroom areas at the rear of a two
story tract home. Access is through 
sliding glass doors from the kitchen, 
and a window nearby serves as a pass
through for food and beverages served 
on the patio. 

The deck is made entirely of con
struction heart redwood as classified 
by the California Redwood Assn. This 
lumber is naturally resistant to in
sects and decay and-like all red
wood-is dimensionally stable and 
easy to work with using ordinary 
tools. You'll need a portable power 
drill and circular saw. 

The deck is supported by five Lally 
columns, each eight feet long. The col
umns are set one foot deep in concrete 
piers, which in turn extend to below 
the frost line. 

The deck is 40 feet long and 91/z feet 
wide. It has exceptionally clean lines, 
with the front plank of decking set be
tween railing posts so no butt joints 
are exposed, and with all bolt heads 
located to be an element of the design. 

Building the deck is a straightfor
ward job. After installing the Lally 
columns, allow the concrete to cure 
thoroughly, then fasten the main 
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for. outdoor living 
space upstairs 

" . .. . . . . . . · ... :., ·•·. · . ... 
... • . I , , .. ·.; !. ,· • 

How m,.~f·~t•.~ss to a cantilttver? . ,.;.: . · : ~ . . 
lde~lly, a_· ~k;'::aifa¢.1:\'~ to a h~use more:. per irt:) ·and no ·aplitsjJt;,9~·:;eji; .'~ .. 
should I;H3 desi:gn''.d for a l ive load of interrupted ·grain, its fiber : stres~ ~II · 
40 lbs. per sq. ft. The redwoo.Q deck be. el>out 11000; Based on the fQrmule, 
shown here wejgl)s 1 ()' lbs. per sq. ·ft. then:.. . ·: . 
(its dead load)~ .So the · supp9rts-the · 
girde-r, laitY·. cO.Il.mns, and foot.fngs- W = 1•000 x 1·5 x 7·252 ""! 312.87 
had to b; designed for a total deck 36 x 1 . 
load .of~ lbs. ~r sq. ft .. (40 lbs. of live One joist ~n safely suppor.t. roughly 
load plt.~s :· 10 lbS! of dead load). 313 lbs. : 
. VVhat about ~~;(!8ptile_ver, espec;:ial- The. uniform loadin.g Qfttl~:tong ~"* .·. 

ly tf:te t:()n~ can~n,ver of the stair plat- til~ver is 1 ,307 lbs. (f~l#fdrpy<~.;tftii1~ ' ) 
fprm? W~t:tn' y~iil 'Calculate the loa~ a ing th.e .,rea of the cantile\ti!Uijd section. . 
cantilevered wOoctbeim can bear, you by the total load of 50-lb;f~r sq. ·ftt~ 
figt~re it eitt,er :with the load concan- Add tp that one-half the load of the.,u,;.-· 
trated at ·,the: arid of the cantilever or per half of the st8i~. o.~ 800 lb,s. (caJcu- · .: 
with tha l~d evef'!ly distributed .al~ng lated by multiplying an average 290-
the length of' the .. beam beyond the lb. ldad for eacct"l ~read .til"*es· e~~t .· .: 
paint of support; : The distance from treaqs· and dividing by. h~fJ~~-The ~~ :; 
the girder to the:ends. ~f the joists on load,.then, that m~st ~ .. ffl:ii?P.o~:P.Y · _. 
~he stair platfotm is seven ft. To find thct ~Mtven-ft. cantilever~i8~;.1081b~ ·(' , ... 
the uniformly c:.t!Strib4ted load that can To determine the . number .of joists ·• . .'· 
be supJ)prted by 'one joiSt, use the for- n~~ssary to support the{~l weiQ.ht,:' . ' 
mula: divide the total load by tttti.c~p~citY·of . 

in which W = safe load (lbs.) uniform
ly distributed on joist; f = fiber stress 
(psi); . b = width of joist (in.); _ 
d2 = squ~re of th.~ depth of joist; and 
L = lerigth of span (ft.). 

Fiber st.ress is a· figl4re derived from 
laborato,Y tests: If' you carefully select 
construction. heart. re~ood with a 
close gralo structure (eight rings or 

20' I 

each joist: ·· · - · · 

2,108 = 674 
313 . 

Seven joists are n~. spaced tQ f[f 
as shown, but they m1,1st be tleld t&.- · 
gather in such a manner that t-he,y sup, . . 
port thfit ·entire distributed load as a 
unit. The girder. itself: i•. a ,._.P.uilt-up· . . 
beam c~nstru¢ed · ft<m:\ .- ~~~~~.~·.;.} 
2x10s pieced together ae. s~:~. ::
low.-C. 0. · · · · :· · ~ ... 

:. ,. 
I .· , . . 

:20' 

I I ' I IB' I I I ' 

20' 

girder to the top plates. Use '14-by
three-inch galvanized lag screws. 

Fasten the 2 x 8 ledger board to the 
header at the house's second level so 
that its lower edge is 1/2 inch higher 
than the top of the girder-this gives a 
slight slope to the deck for better 
drainage. Use %-inch galvanized lag 

I :20' 
. . . 

' . '" ~ 

screws four inches long on one-foot 
centers. 

Fasten the joists to the ledger with 
2 x 8 joist hangers. The main deck 
joists are cut to nine feet 1 Vz inches 
from 10-foot lengths. The waste is 
used for the blocking between joists 
(located at the center of the girder). 

Copynghted matenal 



Easy-to-climb stairs, wide railing, and attractive plant hangers are among features of handsome, functional elevated deck. 

Fasten the joist blocking with lOd 
hot-dip-galvanized nails. 

After placing the 2 x 8 deck header 
and the 2 x 4 railing posts, cut into the 
tops of joists for the 1 x 6 bracing 
shown on the plan and fasten secure
ly. Now the 2x 6 decking can be. laid, 
again using lOd galvanized nails. 

Assemble the railing and stair sup
ports as shown in the drawings. Note 

that the 2 x 8 railing is mitered at all 
corners. Where it's butted along 
straight lengths, it's joined with 45-
degree diagonals. 

The stringers and treads of the 
stairs are cut from 2x 12s. Treads are 
1H4 inches wide with a rise of 6%4 
inches. This combination makes the 
stairway easy to climb up and down
there's no need to negotiate high 

steps. Support the treads on 2 x 2 
cleats attached with carriage bolts. 

The stair stringer located closest to 
the deck is supported by 2x lOs ripped 
in two, which are attached with 1/4-
inch carriage bolts. Both stringers are 
attached to the upper platform with 
2x 8 joist hangers. Secure the string
ers to the concrete base with a 2x4 

Continued 
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Support joists for stair-landing platform 
run seven ft. past the main girder. To 
support the load, the joists must be nar
rowly spaced, properly blocked, and se
cured with steel hangers as shown so 
that the total load is transferred to and 
supported by all of the joists. Nail the 
hangers to the joists at the platform 
blocking and ends before attaching 
them to the house ledger: There's very 
little room to swing a hammer with 
spacing this close. 

.... 

stringer stop that's anchored to the 
concrete. 

The plant hangers are made from 
2X4s drilled for a one-inch-diameter 
dowel; they are wedged into the cut
outs drilled and chiseled through the 
railing posts. (For a novel treatment 
of hanging plants, see "Shop Talk.") 

The natural finish of the redwood 
can be maintained with clear water 
repellent and mildewcide applied im
mediately after completion and every 
two years thereafter. This tends to 
mellow the color to a shade of buck
skin tan. If left unfinished, or if the 
water-repellent treatment is discon-
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tinued, the deck will gradually 
weather to a driftwood gray. If you 
want a permanent redwood color (or 
some other color tone), use a lightly 
pigmented deck stain or bleach. .:!! 

MATERIALS UST FOR DECK 

All lumber is construction-grade heart redwood. 
Strtnga,_ and treads; five 2 X 12&, each 20 ft. long; 

t hree 2 x 12s, each 16 ft. long 
Girder: five 2 x 1 Os, each 20 ft. long ; two 2 x 1 Os, each 

12 ft. long 
Short joim, ledger, deck header. shalf. and railing: 

28 2 x as, each 20 ft. long 
Long joim: seven 2 x8s, each 14ft. long 
Stringer IUpporta and pollt faKIH: four 2x 10s, each 

20ft. long 
Pom and ralls: 23 2x 4s, each 20 ft. long ; six 2x 4s, 

each 18 ft. long 

2•• 

Decking: 42 2 x6s. each 20ft. long 
Deck bradng: two 1 x 6s, each 20 ft. long 
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Hands-on training 
teams up with classroom 
lessons. Here's our report 

By KENNETH LELEN 

-they/11 teach you how at 
owner-builder schools 

The do-it-yourself movement that 
continues to sweep the country isn't 
restricted to home repair. Each year 
about 200,000 new homes are built by 
people who do the work themselves or 
act as their own general contractor. 
For these would-be home builders, 
there are now owner-builder schools 
that give hands-on knowledge of con
struction principles and skills. 

Already there are more than 30 
such schools in the U.S., including 
Shelter Institute, which was reported 
on in this magazine in September 
1977. About 10 new schools are ex
pected to open this year. 

Owner-builder schools offer sum
mer residency programs, weekday
evening seminars, and Saturday ses
sions (see our directory for details). 

The courses explain local-code re
quirements, essential tools, and com
mon building materials. The instruc
tors, who are arc~itects, builders, and 
contractors, also give helpful tips on 
estimating, financing, and managing 
subcontractors. 

"The owner-builder-school move
ment began in the early 1970s as part 
of the back-to-the-land, self-suffiCien
cy movement," explained Jim Hatch, 
director of Maine's Cornerstones 
School. "But today we see more mid
dle-class people who are interested in 

Continued 

Raising the west wall, Cornerstones stu
dents hoist it onto the second-story deck. 
Students also cut and raised roof rafters 
during the advanced home-building 
course. 



understanding and working on their 
own shelter." 

To find out about this growing 
trend, I signed up for a typical two
week Cornerstones course this past 
summer. 

Learning by doing 
At Cornerstones, as at the other 

schools, students split their time be
tween classroom instruction and actu
al work at job sites. 

Hands-on training is by far the 
most exciting portion of any school's 
program. It typically covers rough 
and finish carpentry, mechanical sys
tems, foundations, roofing, siding, 
and insulation, as well as the selec
tion and use of power and hand 
tools. 

Students can save 20 to 50 percent 
of conventional home-building costs, 
it's claimed, depending on how much 
they do themselves. But saving mon
ey is not the only motive for attending 
an owner-builder school. Many people 
also want the satisfaction of design
ing and managing their own construc
tion projects. 

"People feel the 'experts' have tak
en over," said Cornerstones' Hatch. 
"Architects and builders, like doctors, 
write prescriptions for housing, and 
people blithely write checks to pay for 
it. Many are fed up with professionals 
who don't allow them to participate in 
building their own homes." 

But the real value of owner-builder 
scho9ls may be the self-reliance and 
confidence that students gain rather 
than the construction skills that they 
could pick up in other ways. 

"Owner-builder schools help people 
decide the level of participation they 
can handle," Hatch said. "We see 
many people who don't intend to drive 
every nail themselves but want to su
i>ervise- personally and intelligent
ly- their home-building project. They 
frequently hire an experienced car
penter and act as his helper through
out the job." 

Prior to last summer's course, my 
construction experience included re
modeling two homes of my own and 
managing nine new-home or renova
tion projects for others. 

At Cornerstones, my classmates in
cluded a truck driver from New Mexi
co, a housewife from Colorado, a mail 
carrier from Indiana, a father-and
son team from New Hampshire, two 
couples, and several single men and 
women. In all, we numbered 16 peo
ple. Construction know-how varied 
from "very little, mostly repairs 
around the house," as one student put 
it, to "experience in carpentry work 
on my friend's house and my own ga
rage," according to another. 
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10-day residency course in the scribe-lit method of log-home 
building 

5-day course on solar renovation and retrofit 
5-day course 011 country woodcraft and chair mailing 
3-day course 011 passive solar design 
3-day course on organic ~ardening 
2-weell course 011 owner- uilt shelter 
5-day course on log and post-and-beam construction 

3-week house-building course 

8-week house-building course 
7-week remodeling course 
5-week residential-design course 
!-day work sessions 011 various topics 

Wee~d courses in log-home-construction techniques 

2-week summer residency home-building course 
3-week summer residency home-building course 
7-week house-building or remodeling course 
2-week home-repairs and -improvement class 
Hands~ workshops: !-day 

2-day 
!-day seminars on various home-buildirig topics 

!6-sessi011 home-constructi0f1 course 
14-sessiOfl remodeling course 
(hands-on workshops) 

8-week course on home building 
7-week course 011 remodeling 
(hands-on worhhops) 

6-week remodehna class 
Home-building seminars 

7 -week course on house building 
- 7-week course on remodeling 

2-day hands-on courses 

!-week program in timber-frame raising 

3-week house building 
2-week compressed course 
15-weell + 2 -Saturday course 

Adobe-constructi0f1 course; contact school for additional 
information 
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The Plan St>op: house plans, -books, ma&azines, workshops, seminars, 

and audio-visuals for owner-builders 

Summer residency worllsho~s on appropriate technoloiY, 
ereenhouse construction, and eardening 

4-week course on log-home-building tecl!oiques 
!-week summer course 011 loa-home building 
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Most of my classmates wanted to 
build or remodel their own homes, 
and took the Cornerstones School pro
gram in order to prepare themselves 
for the project. Three people were se
riously considering home building as 
an occupation, and the program was 
their introduction to the field. 

The price of the Cornerstones 
School course in energy-efficient 
house building was $450 per person or 
$750 per couple. The course had four 
elements: 

• Morning classes on home-build
ing basics. 

• Afternoon training in construc
tion skills at an actual job site. 

• Workshops on site selection, tool 
use, wall and roof framing methods, 
and installing plumbing and electri
cal systems. 

• Tours of nearby owner-built 
homes to see · how other people had 
solved their design, construction, and 
budget problems. 

For an extra $75 ($125 per couple) 
the school offered six evening semi
nars on house design and plans draw
ing. About half of the class signed up 
for these seminars, which were con
ducted by architectural designer 
Steve Oransky. 

Morning classes were led by car
penter and energy auditor Jim 
Young, who detailed the major struc
tural elements and construction tasks 

-needed to build a house. 
Young described five types of foun

dation systems-full basement, pe
rimeter wall, structural slab, slab 
with wood floor, and pier. "Your 
choice depends on your budget, build
ing skills, house style, soil conditions, 
and available materials," he told us, 
going on to list the construction meth
ods, costs, advantages, and d·isadvan
tages of' each. 

Owner-builders usually hire a con
tractor to pour the foundation, Young 
noted. "But if you want to save the 
cost of a contractor, consider digging 
and pouring your own pier founda
tion," he said. He discussed three 
types of pier foundations-Sonotube 
(cardboard concrete forms you buy 
ready-made), concrete, and telephone 
pole-then showed us two inexpensive 
ways to build wooden forms for con
crete piers . 

We learned how design decisions af
fect the construction process and ex
pense of a home-building project. "For 
example, the location of a basement 
window can affect the location of a 
beam pocket in the foundation wall," 
Young said. "This decision affects the 
location, size, and cost of the joists 
that span the foundation and hold up 
the house." 

Continued 
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The classroom work steered us 
through the maze of builder's jargon. 
This was handy at the job site, where 
we had to work with many different 
types of dimensional lumber ranging 
from the familiar stud, rafter, and 
joist to bridging (joist braces). 

Classroom instruction also covered 
the evolution of structural wall sys
tems from post-and-beam and East
em braced frame to balloon and plat
form frames. We discussed the design, 
sizing, and cost of septic, plumbing, 
electrical, and heating systems; and 
we learned how to install insulation, 
vapor barriers, doors, and windows. 

Building a house 
While morning classes delivered in

formation, our job-site traihing pro
vided valuable hands-on experience. 
During 11 afternoons our class erect
ed the second-floor deck, exterior and 
partition walls, rafters, and roof of a 
two-story house that had been started 
by the previous class. 

The work was supervised by Lee 
Kuzmitski, a carpenter and former 
contractor, who organized us into 
teams. I worked with a five-person 
team that assembled the lumber, 
hauled it up to the second-story deck, 

Cornerstones School instructor Lee Kuz
mitski reviews the methods used to build 
stud walls square and flush. Students' 
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then measured and laid out the sec
ond-story south wall. Another team 
nailed foam insulation and exterior 
sheathing onto the first-floor walls. 
Meanwhile, a three-man team built 
the entire west wall on the ground. 
Late one afternoon everyone raised 
this into place. · 

As job-site problems cropped up, 
our teams solved them just as we 
would on our own projects: We re
solved many ambiguities in the blue
prints when dimensions didn't add up. 
We also learned to correct our own 
construction mistakes without tear
ing down entire sections of work. 

We picked up lots of carpentry 
tricks, too. We learned how to mea
sure and mark the bottom plate of a 
stud wall so other student-builders 
could "read" and erect the wall. When 
attaching partition walls to exterior 
walls, we allowed nailing space for 
drywall installation. We also left nail
ing space for trimmers and curtails 
when building a window's rough 
opening in a stud wall. 

We learned how to build stud cor
ners that reduced lumber use yet al
lowed space for insulation. We 
"flushed up" walls by driving nails 
laterally from one stud to another. 

handiwork-a half-finished house with'the 
second-story west wall braced in place- is 
visible at the rear in photo. 

And we squared up completed frame
wall sections by pulling the diagonals 
with our tape measures. 

Erecting an actual structure and 
solving its problems reinforced the 
classroom lessons. Lectures on heat 
transfer through building materials 
and moisture degradation of insula
tion were driven home the afternoon 
we taped joints in the south wall's va
por barrier. When we measured, cut, 
and raised roof rafters, we were re
minded of the morning talks on build
ing loads and rafter sizing. 

Near the end of the second week, we 
learned about several energy-efficient 
home-building systems. Classroom 
.instruction covered super-insulated 
wall construction, computer programs 
for home energy audits, solar green:. 
houses for space heating, breadbox 
heaters for domestic hot water, and 
the use of heat excha~gers to mail)
tain indoor-air quality in an energy
tight home. 

Now my classmates had informed 
opinions about these systems. They 
could weigh design alternatives· and 
construction methods against antici~ 
pated budgets, climate re~trictions, or 
building plans. Their knowledge and 
experience had grown enough to gen
erate confidence in their decisions. 

One criticism of the Cornerstones 
School program: Though it was long 
on technical information and building 
expertise, it was short on developing 
project-management skills. In my 
opinion, we received skimpy advice on 
obtaining and evaluating estimates, 
coor!linating subcontractors, and 
managing a building budget. Devel
oping these skills should have held a 
higher priority in the course. 

I also think the design seminars 
should have been mandatory for all. 
These allowed pe9ple to examine 
their housing needs and desires and to 
try their hands at drawing house 
plans. They are important lessons for 
~II owner-builders, whether they buy 
an architect's design or create their 
own dream-house plans. 

Caveats aside, if you plan to build 
or remodel your own home, consider 
taking a course at one of the owner
builder schools listed in our directory. 
No two are alike, so contact several. 
All schools emphasize the use of en
ergy-efficient designs and indigenous 
or locally available materials. But 
several schools offer training in the 
specialized techniques of historic 
preservation,· · rural homesteading, 
earth-sheltered housing, adobe and 
.rammed-earth buildings, geodesic 
domes, log homes, or timber-framed 
structures. You should be able to find 
one that offers training to match your 
needs. D 
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.•. BY DESIG 
When Weed Eater introduced the nylon line trimmer in 1972, simplicity 
of design was the key to its phenomenal success. Attention to 
design continues to make Weed Eater trimmers first 
in innovation, first in dependability, and 
first in selection. We became, and 
remain, America's number one 
trimmer ... b). design. 

~; 
~ 
'i: ' 

There are five electric models to choose from with cutting paths 
from 8" to 16". All models carry a one year limited warranty, 

are double insulated and U.L. listed. All units except model 307 
feature an adjustable assist handle, and the Weed Eater 

patented Tap-N-Go® automatic line feed. 

The six Weed Eater gasoline powered trimmers have top-mounted 
engines from 26.2cc to 28.0cc. They provide precise balance 
and have solid state ignition for Quick starts. Adjustable assist 
handles and T ap-N-Go® automatic line advance are 
standard. Some models convert to a ·Power Edger and 
Power Hoe with optional attachments. 

MAKE AMERICA•s FIRST CHOICE YOUR CHOICE 
OVER 13 MILLION SOLD 

For free brochure. write: 
Beaird-Poulan/ Weed Eater • Division Emerson Electric Co. • P.O. Box 9329, Shreveport, LA 71139 



Beginning here: Our spring 
hardware section groups 
together information on 
home-maintenance tools 
you'll find at your 
local home center or 
hardware store 

By R. J. DE CRISTOFORO 

Ever wish you could make your table saw 
do more? With a master jig, you can. The 
multipurpose jig shown here turns your 
saw into a versatile yet precise tool. In 
fact, once you use it for a while, you'll won
der how you managed without it. 

Its secret? Since the work and jig table 
move together, sawing is easier and more 

- . • 

' . - . 

Tlible-uw master jig consists of. an aluminum
veneered sliding table with llttachmenta for a 

For your table saw: 
Build this do-anything 

accurate. And attachments for mitering, 
feathering, splining, tenoning, slotting, 
and many other standard- and not so stan
dard- operations make it one of the most 
useful accessories going. 

The jig is shown on a Rockwell 10-inch 
Unisaw, which has a 27-by-36-inch table. 
Many other nine- and 10-inch machines 
(the most popular sizes) are similar, so the 
dimensions in the drawings are generally 

. 
variety of shop Jobs. Shown above are the 
crosscut fence, Mljuatable stop, vertlc.l work 

•• 

applicable. The only tailoring you need to 
do is on the dimensions of the bars and 
their placement on the main table. The 
bars slide in the table slots, and their posi
tions vary from saw to saw. 

The thickness of the sliding table re
duces the maximum blade projection, but 
since projection is nonnally 2s;, to 3¥2 
inches, reducing it by 1/2 inch isn't criti-

Continued 

support, vertic.l miter guides, hold-down, and 
right-angle guide (mounted on table). 



Master jig 
[ Continuedl 

cal; it'll still cut most standard stock. 
Accurate construction of the jig is impor

tant, although some tolerances are built 
in. For example, the fastening holes in the 
attachments are 6/1e inch in diameter, even 
though they are secured with 1/•-inch lock-

ing hardware threaded into lf•-inch T nuts. 
This permits Yie-inch adjustments. 

top, cut a sheet of aluminum to size and 
bond it to the table using contact cement. 

ALUMINUM 

TO 7UIT 
Alt"ACH BA~7 'WITH 
5 NO.8 x ?i+" F. H. 
WOOD .,CRE~ 

Cll~ll.IE
CVTTIIIN6 
6lUIIDIE 

Use a good grade of maple or birch ply
wood. After each pa.rt has been sized and 
the comers rounded, use fine sandpaper to 
smooth surfaces and edges. For the table 

Next, shape the bars to fit your table 
slots. Sand the bars so that they slide eas
ily in the table slots without wobble. Put 

ContinU«l 

CVT KERF 
A'FTER GUIDE~ 
AR.E I N~TALLED 
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1/Z.x 15 xle" 

1·7/S" RADI~ 

I" 
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" CENTER 

VZ.xl2 x26" 

3/8 x IO"~LOT 

1/2. X 2·1/4 X 4 ·1/l" 

DETAIL lA 
5/lb"--i 1--

V-+" PP,ONGED T NUT 
~ET FLU~H 

5/ lb x9"?LOT 
?14x8xZ.4'' 

3" 

1/l X 6·1/Z. X 1'\-" 

IN«bTCI\-t U 00 Jl 116 
LOCkiNG HA~DWARE --

1/4 "WIN6 NUT? BREG.. ~ 

1/4" FLAT Wt..7HE~'7 @ 
8REQ. 

5/lb" (TYt>ICAL') 

',(r);_ -FLAT 'WA"JHER 
5·3,4'' '2." LENGTH'? OF 1/4" 

THREADED ROD B REQ. 

5/lb" (TYPICAL) 
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Introducin a lawn and garden tractor 
for the man w o doesn't have everything. 

This year, John Deere offers a lawn and garden tractor that leaves nothing to be desired. 
Introducing the John Deere 318, one of the most versatile, well-built machines in its class. 

The powerful318 features hydrostatic drive, improved brakes and axles, and a new 
twin-cylinder 18-hp engine that combines the cooling ability of a cast-aluminum block with the 
durability of cast-iron cylinder liners. It has power steering and a tight 26-inch turning radius for 
~reater maneuverability. It also has two hydraulic functions for greater convenience. And a 
full-pressure oil system for longer engine life. 

Options include a 2,000 rpm rear PTO and a Category "0" 3-point hitch, as well as nearly 
SO power-matched attachments, including tillers, snow throwers, center- and rear-mounted 
mowers and just about anything else you'd need, from front blade to backhoe. 

Now if all this isn'tenough,considertheJohn Deere 420.With a full20 hp and a bit more ver
satility, the new 420 is even better suited to handle the demands of tough grounds maintenance jobs. 

With either the 318 or 420, you're getting a tractor thats hardworking, durable and well 
worth the investment. And if that isn't everything, what is? 

For more information, or the 
name of your nearest dealer, 
call800-447-9126 toll free · 
(800-322-6796 in lllinois) or 
write John Deere, Dept. 50, 
Moline, Illinois 61265. 

• 
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Master jig 
[Continuecl) 

the bars in position, then place the sliding 
table so it's centered over the saw blade. 
Make sure its edges are parallel to the ta
ble slots. Use C-clamps to hold the bars to 
the sliding table, and drive a short brad to 
keep them in place. Repeat this procedure 
at the opposite ends of the bars, and per
manently attach them with No.B-by-81.
inch flathead wood screws. Be sure to drill 
shank holes for the screws; if you don't, 
driving the screws may spread the bars 
and cause them to fit too tightly in the ta
ble slots. 

Next, form the saw kerf. Work with a 
good saw blade, one that you will always 
use with the master jig. Don't use a con-

Use a square to set crosscut fence 90 degreea 
to the blade before tightening fence bolts. Dif
ference between 1f•·ln. locking bolt and 1'11e-in. 
holes In fence allows for minor adjustment. 

Use the adjuauble atop to sew multiple pieces 
to the same length. This attachment permits 
cuts up to 28 ln. long. Hold work firmly and re
turn to aurtlng position before removing. 

With table miter guides In place you can form 
acc:urete miters on precut stock- even molding, 
since you can cut on either aide of blade. Check 
position with triangle before locking. 
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ventional hollow-ground blade- the best 
kind to use is a carbide-tipped combination 
blade. 

With the machine off, set the blade to its 
lowest point and put the sliding table in 
place. Turn on the machine and slowly 
raise the blade until it cuts through the 
sliding table, then move the table to 
lengthen the kerf. 

Carefully mark the locations for all the 
T nuts needed for the table. Work with a 
scriber, but mark lightly so you don't mar 
the aluminum. Mark the hole locations 
with a prick punch and then drill a Vwinch 
hole at each mark. Use a 3/•-inch brad
point bit on the underside to form a 1/1e-

To make consecutive cuts along a single length 
of stock, remove the crosscut fence and work 
with one guide. If stock can't be turned over, 
you can alternate left- and right-hand guides. 

Usa table miter guides to cut slots In rounds. To 
mark center of round or square stock, lower 
blade to minimum and make two cuts at right 
angles; center Ia where the kerfs InterNet. 

Vertical right-angle guide Ia uaad for end cuts 
such as slots and tenons. Before securing In po
sition, check with a square to be sure guide's 
bearing edge is 90 degrees to the table. 

inch-deep counterbore and then, from the 
top side, open up each of the holes to 5/1e 
inch. 

Install the V•-inch T nuts by tapping 
them into place with a hammer. They 
must be flush with, or slightly below, the 
surface of the plywood. 

Shape the crosscut fence, and then drill 
the 5/te-inch holes for the bolts used to se
cure the fence to the table. The three hole 
locations on top of the fence are for the 
screws that bold the acljustable stop when 
it's in use. 

Rather than being a one-piece V-block, 
the miter guides are made in two pieces. 
You can use both pieces when mitering 

• 

To form tenon, first make shoulder cuts and set 
up as shown for cheek cuts. For second cuts on 
each you just reveraa stock's position. Use 
same-size scrap under free end of hold-down. 

To form a slot In narrow work, set the vertical 
work support to the width you want the shoul
der of the slot to be. Make a pass, reverse stock, 
and make another- the slot will be centered. 

To set vertical miter guides, first lock one into · 
place, checking with a triangle to be sure bear
Ing edge Ia 45 degrees. Secure the other guide 
after checking with square as shown above. 

Cllpyngh'ed m t rial 



parts that have been precut to length or 
just one when cutting to size. You can re
move the crosscut fence and use either the 
left- or right-hand guide when making 
consecutive miter cuts on a single length of 
stock. 

Mark the 45-degree angle on each guide 
by using a combination square. Saw ap
proximately to the mark and finish by 
sanding exactly to it. Lock the guides on 
the table so that the short edges abut and 
the joint is centered over the kerf. Then 
move the table so the saw blade spreads 
them apart. When the guides are mounted, 
use a triangle to be sure they are in correct 
alignment with the saw kerf. 

To make the vertical work support, first 
make the base-the slots can be fdrmed by 
making repeated passes with the saw 
blade-and then add the braces. Check 
with a square to be sure the front edges of 
the braces are 90 degrees to the base. 

Shape the face and carefully lay out lo
cations for the T nuts. Here, the T nuts do 
not have to be set flush. All you need to do 
is drill a %6-inch pilot hole and then en
large it to 5/ie inch: 

Mark the 45-degree angle on the vertical 
miter guides by using a combination 
square as shown in the illustration. 

To form the long slot in the adjustable 
stop, first drill 3/1e-inch end holes and then 
cut between them with a coping saw or jig
saw. The slots in the other attachments 
can be formed by repositioning the parts 

For centered spline groove, reverse stock for 
second cut. For off-center groove, use both 
guides. Face matching surfaces toward guide, 
cut both pieces, reset guide, and pall again. 

For multiple pieces that are tapered on one 
side, make first cut off a squared piece of stock, 
Invert and slide it down to the guide for a sec
ond cut. All places will be Identical. 

and repeating passes on the table saw. 
Sand all parts before assembly. Apply 

two to three coats of sealer, sanding be
tween coats and after the final one. Apply 
paste wax to the saw table and to the bars 
and underside of the sliding table, then 
rub to a high polish. ~ 

MATERIALS UST 
Sliding table 

Main table: 1 l.t.z.by-26-by-28-in. cabinet-grade ply. 
Table cover: 1 26-by-28-ln. aluminum sheet 
Bars: 2 %-by-¥4-by-36-in. hardwood 
Crosscut fence: 1 111.z.by-31.t.z.by-24-in. hardwood; 9 

1!4-ln. pronged T nuts; 10 No.8·by·¥4-in. flathead wood 
screws; 2 174-by-2-in. bolts; 2 1f4·in. flat washers 
Vertic81 work support 

Base: 1 ¥4-by-12-by-24-in. cabinet-grade ply. 
Face: 1 ¥4-by-8-by-24-in. cabinet-grade ply. 
Brace: 2 Pl.z-by-511.z-by-12-in. hardwood; 6 1!4-in. 

pronged T nuts; 13 No.1D-by-PI.z-in. flathead wood 
screws 
Table miter _guides 

Guide: 2 o/4-by-12-by-16-in. cabinet-grade ply. 
Adlu.Uble stop 

Bar: 1 ¥4·by-111.z-by·34-in. cabinet-grade ply. or hard
wood 

Stop: 1 11f4·by-3-by-47AI-in. hardwood; 3 No.10-by-
1 112-in. sheet-metal screws; 3 1!4-ln. flat washers 
Circle-cutting guide 

Platform: 1 l.t.z-by-15-by-18-in. cabinet-grade ply.; 2 
1!4-by-¥4-in. flathead bolts 
Taper guide 

Platform: 1 lf.!-by-12-by-26-in. cabinet-grade ply. 
Stop: 1 111'.!-by-13/4-by-3-in. hardwood 
Clamr pad: 1 11.z-by-21f4·by-41f.!-in. hardwood or ply. 

Vettlca miter guld• 
Guides: 2 1.t.z.by-511.z-by-8-in. cabinet-grade ply. 

Riaht·angle guide 
Guide: 1 lf.!-by-6-by-8-in. cabinet-grade ply. 

Hold down 
Bar: 1 ~by-1 ll.z-by-18-in. hardwood; 1 1!4-by-4-in. 

bolt; 1 1!4-ln. flat washer 
Example notching llg 

Guide: 1 lf.!-by-6,12-by-14-in. cabinet-grade ply. 
Locking hardware 

General-use p ieces: 8 1!4-in. wing nuts; 8 1!4-in. flat 
washers; 8 1!4-by-2-in. lengths of threaded rod 

To cut circles, nail stock to guide and make se
ries of straight cuts, rotating work 10 degrees 
with each pau. Then align· nail with blade front 
and rotate work In direction shown. 

Notching jig can be used to make odd-shaped 
places that would be difficult to form with stan
dard tools. Shape of jig varies according to 
what you need to make with it. 

Name 

Address 

State 
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CPVC 
/TUBING 

~ 
To repair copper or CPVC pipe (top) you need 
adapters and coupling. For longer repairs you 
need CPVC tubing. Transition unions for 
threaded pipe accept CPVC tubing directly. 

The temperature kept dropping. By morn
ing it had sunk to 22 below, colder than it 
had been in years. The Lloyds awoke, 
ready to spend a quiet Sunday buttoned in 
the bosom of their suburban home. But 
Cindy Lloyd soon discovered there was no 
water pressure anywhere in the house. 

"Must be a frozen pipe," George said as 
he bundled up to go out and check. He was 
back shortly, stomping snow off his feet. 
"Someone unplugged my heat tape," he ac-

To repair a leaking copper or CPVC tube. cut 
out the defective portion with a hacksaw or 
tubing cutter (top). Next, slide an adapter onto 
each tube end and tighten. following package 
directions. Slip a coupling onto each adapter, 
then cut CPVC tubing to bridge the gap. Slip it 
into the couplings, then solvent-weld all the 
CPVC slip joints as shown above. 

Cllpyngh'ed m tenal 



To repair a leaking threaded-metal pipe, saw 
through the defective pipe, then remove both 
ends with a pipe wrench (left). Next. thread In 
the transition unions, using one at each end of 

cused. "Pipes in the crawl space are proba
bly frozen solid. They should be thawed 
soon, though." 

Soon, however, they heard a dishearten
ing sound coming from the crawlspace: the 
steady trickle of running water. "Blasted 
pipe's split, I'll bet. QQtta turn off the 
water," George muttered as he hurried 
outside. 

"Shall I call a plumber?'' Cindy shouted. 
"Guess you'd better," he yelled back. 
But the only plumber she could reach 

was on his way out to a long list of emer
gency calls. The other plumbers were al
ready gone. The Lloyds weren't the only 
ones with frozen pipes that morning. 

George Lloyd ended up taking his family 

Yes! I want a free copy of Easton's full color 
.... ,..,,.,.,,..,,,.,h,.,n.,ive Bowhunting Catalog. 

the remaining metal pipe (center). Tighten with 
pliers or an open-end wrench. Use pipe dope or 
TFE tape on the male threads. Now measure 
the distance between the gaskets inside the 

to a motel, where they spent two nights be
fore the pipes were repaired. The repairs, 
at overtime rates, plus the motel bill and 
meals cost the family $300. 

You can keep this from being your story 
by putting together an emergency plumb
ing-repair kit. We've designed one that's so 
simple to use you won't mind doing the re
pairs yourself (see table). The kits contain 
CPVC-plastic adapters, tubes, and cou
plings. These can be used to replace sec
tions of 1/2- and %-inch house piping. The 
parts are assembled with solvent-welding 
cement, which you also include in your 
emergency kit. 

Why CPVC? First, this tough, heat-re
sistant thermoplastic is rated to withstand 

widl 

EASTON ALUMINUM ''BOWHUNTING CATALOG" 
7800 Haskell Avenue. Dept. L 
Van Nuys. California 91406 

NAME-----------------------------------

ADDRESS----------------------------------

CITY ----------------------------------

STATE ------------------------- ZIP------

two transition unions and deduct one Inch. Cut 
the CPVC repair tube to that length and sol
vent-weld It into the transition unions (right). 
Let the welds cure two hours. 

a pressure oflOO psi at 180 degrees F. Sec
ond, solvent welding is super-simple [PS, 
Jan. '81]; no pipe threading or sweat sol
dering is required. Another advantage is 
that CPVC will halt the electrolytic action 
that transfers metals within a plumbing 
system, especially in hard-water areas. 
(Spots from which metal is transferred can 
get thin and leak.) Your system will be 
even better after the repairs than it was 
before. 

You'll need two sizes of repair kits-l/2-
and 31.-inch-because most houses have 
both sizes of water-supply pipes. Choose ei
ther the kit for copper or CPVC pipes or 
the one for threaded-metal pipes, de
pending on the kind of plumbing your 
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Por 1983, Chrysler 
increases its warranty 
protection to two years. 
Only one major outboard manufacturer has 
enough confidence in its product quality and 
reliability to offer a limited warranty for not 
one, but two years. That's Chrysler Marine. 

For 1983, all domestic outboards, pur
chased from authorized U.S. Chrysler Marine 
dealers, will carry a 2-year limited warranty 
against defects in materials and workmanship 
on the entire product. Both parts and labor.* 

America's longest warranty. America's 
lowest dealer . It's not surprising that 

• ----, 

Chrysler Marine leads the industry in warranty 
protection. Chrysler is a leader in bringing 
design simplicity/easy maintenance to out
board engines. And model for model, 
Chrysler offers its dealers the lowest whole
sale prices of any major manufacturer. So, 
our dealers can pass along important out
board savings to you. 

Exciting new graphics ... new models high
light Chrysler's '83 lineup. Chrysler Marine 
outboards feature attractive new graphics, 
designed to complement any craft. Choose 
from a complete lineup of 1983 performers 
from the 3.5 to the 140 HP, including three of 
the highest-thrust sailor engines designed 
for displacement hulls. 

And introducing the Charger 90. A real 
high-torque powerhouse with stainless steel 
prop, standard. 

Our 1983 outboard lineup is the product of 
over 50 years of engineering innovation, test
ing and in-use proving. 

Compare. Nobody pulls it all together like 
Chrysler Marine to give you price, warranty, 
quality and serviceability. 

See your Chrysler Marine deafer now. 

'Excludes normal maintenance service and parts, 
and outboards /hat are part of boat builder packages. 
$25 deductible required in second year. See dealer 
for details. 

• 



Emergency plumbing repairs 
[Continued] 

house has. Parts for both types are shown 
in the drawing as well as listed in the ta
ble. The tubes and fittings can be pur
chased at a good hardware store or home 
center. The kits will cost about $12 each to 
put together. (A service call from a plumb
er: about $35 plus per-hour charges.) 

We show parts made by Genova. If you 
use another brand, be sure it offers transi
tion unions to go between the plastic and 
metal piping and take up differential ther
mal movements. Tape or wire the parts of 
the kit together and put them in a handy 
place. The kit is for repair of pipes and 
tubes only. If there's a faulty fitting, it will 
have to be replaced, of course. 

The parts of the emergency kit you 
should use depend on the required length 
of your repair. A short repair in copper or 
CPVC-up to 1V2 inches long in a 1/2-inch 
tube and up to two inches in a 3/•-inch 
tube- can be done with just the two adapt
ers and one CPVC coupling between them. 
An adapter is pushed into each cutoff end 
of tubing (see photos) and tightened a bit 
beyond hand-tight. It helps if you coat the 
tube ends with petroleum jelly or silicone 
lubricant for easier sliding. Each adapter 
comes with a plastic grab ring inside and a 
stainless-steel version on the blister card. 
Discard the plastic ring (it's meant for flex
ible tubes) and insert the steel one. 

With 1/2-inch copper or CPVC tubing, re
pairs oflengths between 1 V2 and 25/s inches 
cannot be made: They fall between lengths 
that the parts will fit. With 3/4-inch tubing, 
you can't make a repair between two and 
31/2 inches. Make your cutouts short or 
long enough to avoid these "blind spots." 
There are also minimum repair lengths for 
both sizes of tubing. They're listed in the 
table. Beyond these lengths, two CPVC 
couplings are used, one at each adapter. A 
length of CPVC tubing cut to the proper 
length slips into the couplings to bridge 
the gap (see illustrations). 

A look at the table shows that the short
est repair you can make in V2-inch thread
ed-metal pipe is 4% inches; in 3/•-inch 
threaded pipe it's 51/2 inches. You make the 
repairs by threading a transition union 
into each end of the good pipe and connect
ing them together with a length cut from 
the CPVC tubing. Longer repairs simply 
call for a longer connecting tube. 

The table also lists the sizes of repairs 
the kits will handle. The maximum length 
with each kit is just over 10 feet. By adding 
more CPVC tubing and couplings to link 
the tubes, longer repairs can be made. Be
cause 10-foot CPVC tubes are too long for 
convenient storage, you'll probably want 
to cut them into shorter lengths. I've listed 
the parts in the table assuming you'll cut 
the tubing to 40-inch lengths. If you want 
shorter lengths, add more couplings- one 
for each saw cut you make-and you'll still 
be able to make a 10-foot-long repair. 

By keeping the parts of the kits together 
where you can find them, you'll be able to 
fix a leaky pipe at any time. The repair 
should last as long as your house plumbing 
does. And if you clip this article to put with 
your emergency kits, it will remind you 
how to use them.-Richard Day 

.Emergency. plumbing-repair kits 

Plpe::r Plpe.tze Pam Fits pipe removed Tools needed 
(house 

-' 
(min.-max.) 

Threaded ltz in. 1 1tz-in.-by-1 O-ft. tube • 43/4 in.-10ft. 4 in. Pipe wrencli, 
galvanized-steel 2 1f2-in. CPVC couplings hacksaw, and 
or brass 2 V2-in. transition unions pliers or 

Solvent-welding kit open·end 

¥4 in. 1 3/4-in.-by-10-ft. CPVC tube* 5112 in.- 10 ft. 43/4 
wrench 

2 ¥4-in. CPVC couplings in. 
2 ¥4·in. CPVC transition unions 

Sweat-type 1f2 in. 111'2-in.-by-10-ft. CPVC tube* 13AI in.-1'12 in. Hacksaw or 
copper or sol- 2 '12-iJ). Genogrip adapters (using just tubing cutter 
vent-w elded (or equivalents) adapters and 
CPVC 4 'h-in. CPVC couelings 

Solvent-w elding ktt 
couplines) 

2% in.- 1 ft. l'h 
. in . 

¥4 in. 1 3/4-in.-by-10-ft. CPVC tube* 17AI in.-2 in. 
2 ¥4-in. Genogrip adapters (using just 

(or equivalent) adapters and 
4 ¥4-in. CPVC couplings couplincs) 

3112 in.-1 ft. 2 in. 

*Cut to convenient storage length- couplings included for 40-in. lengths 
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When you buy a 
tope rule, you can 
be sure it wi II read 
inches and feet. But 
in many cases, that's 
all you can be sure of. 
Unless it's a Stanley 
Powerlock® tape rule. 

Powerlock tapes 
are built with qual
ity that lasts. They 
offer you features 
you can' t find in 
ordinary locking 
tapes. A DuPont 

/ .......... 
TOP READ 

16ft 

:a: 
33-116 

PU" 

Mylar® coated 
blade, for durabil ity. 
A Tru-zero hook, for 
prec1s1on measur
ing. Easy-to-read 
blade graphics. And 
on some models, 
patented speed con
trol brake cams, for 
decreased wh iplash 
and longer tape life. 

Stanley Powerlock 
tape rules are avail 
able in a wide range 
of lengths and widths. 

Fori nside measure
ments, there's even 
a top-reading Power
lock rule - the only 
tape rule of its kind. 

For twenty years, 
Powerlock tapes have 
been the Badge of 
the Professional,"' and 
with good reason . They 
don't just measure. 
They measure up. 

STANLEY 
'•' 
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If you own a TS-1000 or ZX:-81 computer and want to bring out the power within it, you'll want Memotech. From easier input to high 
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral 
comes in a black anodized aluminum case and is designed to fit together in "piggy back" fashion enabling you 

to continue to add on and still keep an integrated system look. HoQO::=.-a."""' ...;;.....RA .. 
. 

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor 
paged and no additional power supply is required. You ~n also choose the Memopak RAM which is just 
right for your needs. From economy to power. 16K RAM The Memopak 16K RAM is the most 
economical way to add memory to your TS-1000. It is fully compatible with the Timex or Memotech 16K 
RAMs to provide you with up to 32K of RAM. The 16K RAM also offers additional add-on capabilities 
through its "piggy back" connection. 32K RAM The 322K Memopak enables you to execute 
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex's or 
Memotech's 16K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful 
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It 
accepts such BASIC commands as 10 DIM A (9000). MEMOCALC Memocalc, our spreadsheet analysis 

software, enables TS-1000 users to perform complex number crunching routines with ease. With 
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified. 
Quick revisions can be achieved by entering new data to your formula. 
MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered 

• 

interface which is housed in a standard Memopak case and plugs directly into ·the back of the .-
TS-1000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with 
up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutines. 
CENTaONICS PARAUEL AND RS232 INTERFACES 
Memotech's Interfaces enable your TS-1000 to use a wide range of 
compatible printers. The resident software in the units gives the 

complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and 
up to 80 column printmg. The RS232 Interface is also compatible with modems and terminals. 
SEIKOSHA GP lOOA PRINTER The Seikosha GP lOOA uses a 5x7 dot matrix printing format with 
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a 
maximum width of 80 characters. The printer uses standard fanfold paper up to r.-- - - - - - - - - - - - - - - - - - - I 
9-1/2 inches wide. The GP 100A is offered as a package including cable and ~ T~:~emotech Corporation, 

7550 
West y::::e., Denver, co 80227 

..-------------, interface. Other printer packages are also 16K RAM s 
49

.
95 

Ql'f. Thull 

available through Memotech. 32K RAM 9995 

ORDER AT NO RISK. All Memotech 64K RAM t4995 

products carry our 10 day money back =cwtm tnrertace :: 

guarantee. If you're not completely High ResoJuuon Graphic$ 99.9s 

satisfied, return it within ten days and we Cenlronk:$ Pmllellnrerrace 74 95 

will give you a full refund. And every RSZ32 tnrertace 99.9S 
Prinrer Cable 19.95 

Memotech product comes with a six GP IOOA Prinrer Packafle** 399.oo 
L----- --------' month warranty. Should anything be Shipping and lillndling 4.95 

-· ... - - ----

s 4.95 

defective with your Memotech product, return it to us and we will repair or replace 'llu -"""'<CoJ_ o_rado_ res_iden_IS on---'Jy"-> _________ _ 

it free of charge. Dealer inquiries welcome. To order any Memotech product use TOTAL s 
th rd 11 ll f b /66 4 *All prices quoted In U.S. dollars. Prices and specifications subjeato change without notice. 

eo er coupon orca our to - ree num er 800 2-09 9. ••pJ~addanaddltionaJ S5.oolor prinrershlpplngch:uges. 
0 Check 0 MasterCard 0 I'ISa 

'fS.IOOO Is a regislmd tradeiiWit of 1lmtx Corp. Aa:ount No. _ _ ______ Exp. -----

trJEiilOTECR 1 --------------------<--~---~-Name Phone number 

'~-----------------------------,~ 
. 
. CORPORATION 

7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, 1WX 910-320-2917 
I Cily Stare Zip 

L------------------~ 
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buttons on a pocket transmitter, and the Crock-pot turns 
on. 

You work late at the office. As the sun sets, your porch 
and walk lights turn on, though no one's home. Lights and 
a radio inside the house cycle on and offpeJiiodically, giv
ing your home a lived-in look. 

Home at last, you eat your stew, relax with a book, and 
finally hop into bed and turn on Johnny Carson. Your 
outside lights turn off automatically. An hour later, 
your TV does the same. You fell asleep during Johnny's 
monologue. 

1:40 a.m.: A loud crash wakes you fi'pm a deep sleep. You 
roll over and press a button. All the. lights in your house 
blaze to life·. You lie quietly listening for another sound; 
but your dog isn't even barking. You head cautiously 
d9wnstairs and soon learn why. There he is, licking up the 
leftover stew he knocked off the kitchen table. 

After cleaning up the mess, you slip back in bed and 
press a button, and all your lights turn off. You sleep 
soundly until 7 o'clock, when the whole cycle starts 

• 
BSR's remote transmitter lets you send orders through phone 
lines. You call home and punch out commands on the keyboard. 
A telephone responder conveys them to the target switch. 

agam. 
None of the three systems I tested (BSR-System X-10, 

Continued 
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Anova Electronics Control 16 Yes Yes Yes Yes Yes Yes Yes Yes Yes 3 PIL, PIA, No No No n.a. 
Three Waters Park Dr. Center WIR, WIW 

,I San Mateo CA 94403 8000 ($189)2 

8SR USA, X-1 0 Div. System 8 Yes Yes No No No Yes Yes Yes No No PIL, PIA, Yes Yes Yes ! Rte. 303 X-10 WIR, WIW, ($30) ($15) 
Blauvelt NY 10913 ($70) TWW, Sl I 

Leviton Mfg. Co. Wa ll-Mount 8 Yes Yes Yes No No Yes Yes Yes No No WIW, WtR, Yes No No 
59-25 Little Neck Pkwy. Pr~ammer TWW, Sl ($86) 
Little Neck NY 11362 ($2 5) 

Pittway Corp. Home Com- 16 No Yes Yes Yes Yes No No Yes Yes Yes PIL, PIA, No No No 
780 McClure Ave. mand Cen- WIW 
Aurora IL 60507 ter4 ($44) 

Radio Shack Plug 'n 8 Yes Yes No No No Yes Yes Yes No No PIA, PIL, Yes No Yes 
1800 One Tandy Ctr. Power WIW, St ($25) 
Fort Worth TX 76102 ($70) 

Sears Roebuck & Co. Home Con- 8 Yes Yes No No No Yes Yes Yes No No PIL, PIA Yes Yes Can use 
Sears Tower trot Sys- ($30) ($i5) BSR's 
Chicago IL 60684 tem ($70) 

1Accessory; 2price of the Anova Cont'£1 Center includes two plug-in lamp modules and one plug-in appliance module, other command centers are sold without accessories, prices are 
approximate and may be discounted; not applicable, status constantly displayed; 4Pittway system is available through the JCPenney catalog 

Features and accessories explained 
Capacity: This tells how many different 

channels you can command with the sys
tem. You assign each switching module a 
number called a unit code (see text). Of 
course, you can set more than one mod
uie to the same unit code (all lights in your 
basement, for example). 

Security key: Use this key when you 
program your lights, and they'll switch on 
and off at approximately the times you 
set, varying a few minutes from day to 
day. This avoids the clockwork precision 
that can alert a burglar to the fact that 
your lights are being run by a timer. 

All-lights-on key: Push this, and all the 
lamp modules controlled by the console 
will come on. 

All-modules-off key: Enables you to 
turn off all modules at once. Otherwise you 
have to do so unit code by unit code. 

Dim-bright key: Activates the dimmer 
circuits in your lamp modules. Most pro
grammable consoles don't have this fea· 
ture, but the mini consoles do. 

Energy-saver key: Enables you to turn 

130 I POPULAR SCIENCE 

on a light to a preset brightness level. 
Sleep switch : Push it, and an appliance 

or lamp will turn off in an hour. 
Once key: Press it when you want a pro

grammed procedure to be carried out 
only on the day you enter it. 

Daily key : Use this when you want the 
programmed procedure to be repeated 
every day of the week. 

Day-of-the-week keys: Allow you to 
program each day individually. Thus you 
can set your TV to wake you up at 7 a.m. 
Monday through Friday, for example, but 
let you sleep on weekends. 

Status key: Press this key to check 
whether any lamp or appliance in your 
system is on or off. The Anova constantly 
displays the status of all 16 channels. 

Modules: Abbreviations in the table tell 
what kinds of modules are available for 
each system. Here's what they mean: 
Pll- plug-in lamp; PIA- plug-in appli· 
ance; WIR- wire-in receptacle; WIW
wire-in incandescent wall switch; TWW
three-way wall switch; WIFW-wire-in 
fluorescent wall switch; 51-security inter-

. 
face, which ties the system into your bur-
glar alarm: If the alarm is tripped, all 
lights on the system come on or blink. 

Mini command console: This has no 
clock or computer, so it can't be pro
grammed. But it gives you remote control 
of your home from wherever you plug it 
in. (The Leviton is wall-mounted and 
wired in.) You can also use it in addition to 
a programmable console, controlling the 
same circuits from a different location or 
controlling different circuits. BSR offers a 
special version of the mini console that 
can also be activated by an ultrasonic re
mote control. Range is about 30 feet, but 
the remote control must be pointed at the 
console and have a clear line of sight. 

Telephone responder: BSR and Radio 
Shack offer this feature (see text and cap
tion). It can be used with the Sears sys
tem, as well. After the phone rings for 42 
seconds, the phone responder will come 
on the line. You punch in your com
mands, and short, Morse-code-like beeps 
from your transmitter tell it what you 
want. It activates the switching modules. 

CopynghtL'd ma.enal 



Oean-Scrubbed Mountain-Fresh Air All the Time! 

Clean Ace Yanks the Dirt, Dust, and 
SIDol(e Right Out of the Air ... Then Literally 

Manufacturers New Clean Air. 

CLEAN ACE isn't just an improvement 
on the old ionizers or filters. It's the 
result of totally new technology. 

This Air Cleaner uses only 14 watts 
of power. It's whisper-quiet. It's com
pact and attractive. 

But under its good-looking exterior 
thrums a mighty. powerful. industrial
strength heart. As it gathers the dust 
and pollution in the room. it disinfects 
and cleans the air. actually replacing 
dirty air with ozone-clean fresh air. 

KiJJs Air-Borne Germs and Mites 
The CLEAN ACE Air Cleaner has a 

built-in ultraviolet light. This special 
lamp radiates on two separate wave
lengths. 

The first. lower wavelength converts 
the oxygen molecules in the air to 
ozone. destroying odors as though a 
hammer is smashing the offending 
molecules. 

The second. high wavelength kills 
not only germs but also the tiny "mites" 
that can be so irritating {and socially 
unacceptable). You might notice an 
immediate decrease in the number 
of runny noses and colds. It's no acddent 

Will you Actually Feel Better? 
We think you'll feel better because 

the air will be so pleasant and refresh
ing to breathe. M.any. many people 
report the disappearance of their tired
ness and general irritation when the 
air is properly ionized. 

An opinion is one thing; a fact is an
other. The ability of the CLEAN ACE 
to kill germs and airborne pests is a fact. 
The feeling of well-being you get from 
fresh ozone is a fact . The oxidizing 
effect ozone has on bad-smell mole
cules is a fact. 

Of course the CLEAN ACE is abso
lutely safe. The special ultraviolet quartz· 
glass tube doesn't transmit the high· 
range rays that can redden the skin. 
The unit plugs into any wall outlet. and 
because it "creates" fresh air you don't 
have to open a window. 

Unbelievable POWER 
The home-size Model8200 CLEAN 

ACE is 11" wide. 7'1.2" high. 5" deep. 
It weighs only a couple of pounds. It 
makes no noise. 

If someone is a smoker. instead of 
driving around with smarting. burning 
eyes. turn on your CLEAN ACE Model 
1000 and forget that cigarette or cigar 
is lit. 

COMFORT IS AS NEAR 
AS A PHONE CALL ) 

The home-size CLEAN ACE Model 8200 cleans 
the air in an average room in about 10 minutes. 

Can you believe it will clean the air 
in an average room in about 10 minutes? 
Can you believe it works with every 
window shut and the heater or air con
ditioner on? Can you believe you'll be 
able to see the ugly black particles 
from your room the CLEAN ACE has 
trapped in its super-efficient filter? 

You'd better believe it. 
You don't assemble anything. We'll 

include a descrtptive booklet. but there's 
nothing to learn: just press the "On" 
button and let it run. 

END EMBARRASSMENT 
FOREVER! 

If someone is bedridden. somehow 
odors start to accumulate. Never again! 

If even two or three people smoke 
at a party. the air is blue with smoke. 
Never again! 

If you have a meeting in your office 
or conference room. after a while the 
air is heavy. even foul. Never again! 

If you're cooking. the aroma of fish. 
shrimp. lamb. and many vegetables 
seems to hang there forever. gradually 
changing from "aroma" to "smell." 
Never again! 

Now-
A CLEAN ACE for Your Car! 

The Model 1000 mounts under the 
dashboard or sits on the seat. Plug it 
into the cigarette lighter. and smog. 
pollution. grime. and stale air never 
will touch you. 

What a difference clean air will make 
when you're driving around town or 
when you're stuck bumper-to-bumper 
in rush hour traffic. where normally 
you'd be inhaling the carbon monoxide 
from the exhaust of the car in front 
of you! 

We've seen old-fashioned air cleaners 
which lack the space-age technology 
of the CLEAN ACE. selling for up to 
$245. New Horizons is a direct-factory 
source. and you'll be able to own this 
high-powered air cleaner for far less 
than you'd expect to pay in a store
if they had it. 

Here · s how to order: 
The powerful home-size CLEAN ACE 

Model8200 is yours for just $139.95. 
plus $4.50 for shipping. 

The powerful automobile-size CLEAN 
ACE ModellOOO is yours for just Sll9.95, 
plus $450 for shipping. 

Send check. money order. or credit 
card information {VISA or MasterCard) 
and we'll ship your CLEAN ACE Air 
Cleaner immediately. 

We Absolutely Guarantee! 
After you have your CLEAN ACE. 

plug it in and use it for up to a full month. 
If for any reason you don't want to keep 
it send it back for a full refund no ques
tions asked. 

Home-Size CLEAN ACE. 
Model 8200- $139.95 

Car-Size CLEAN ACE. 
ModellOOO- $119.95 

add $4.50 per total order for shipping 

For instant service. if you have a VISA 
or MasterCard. call toll-free 24 hours 

a day. seven days a week: 

1-800-824-7 888 
Ask for Operator 551. 

(in California: 1·800-852-7777) 

The CLEAN ACE ts another 
electronic marvel from 

NE:W HORIZONS 
DEPT.PS-5. I Penn Plaza. Suite 100 

New York. NY 10119 
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Rid your home 
or plant permanently 

of pests and varmint with 0 0 0 

DEC I 
I t'a not a pretty topic, but let's face it: mice, 

rats. ro.c"-•· bats, fl•a. spiders. and other 

$6995 peats and varmint make life miserable at home 
or at the plant. Sure, there .-e all kinds of poisons 

tnat get rid ot them- temporarily. Trouble is that those poisons 
usually cont.ln carcinogen• that endenger you and your household pets. And, unfortunately 
In just a few generations (8nd that can take as little as a few months) the .. little visitors .. usually 
clewelop immunity against them. 

O.CIMate works on an entirely diffwent principle - it delivers a trwnendoua blast of ultra
eound that is totally inaudible to humans and pets, but that sounds like an onrushing 747 jet 
plane to peats and varmint. It totally disrupts their eating, sleeping, and reproductive patterns. 
They become so thoroughly discombobulated that they' ll l•ve your horne within a few short 
wlllts- newr to return. There is nothing to l)f'eC)Ilre. nothing to set uo. no polson. no dead ani
maJs and .,... any man. PMta just dlaappe~~r. It ccwera about 2.000 ft.' or 15,000 ft.' 

Just plug Dec/Mate Into your 110V ano 
watch your apace become totally varmint 
tr•. You have two levels of output Inten
sity, depending on the a...,.,lty of the 
problem. It Is a humane. cl~. and totally 
effective system to rid yourself of peats 
once end for all. Clean up your home or 
plant end order today! 

lmpolfMt N~ta: P/Nse do not confuse 
Dec/Mate with similar looking units of low 
intensity and only one output level. O.Ci
Mete "sweeps" from ~.000 to 40,000 Hz. 
in each cycle - other units have constant 
frequency. They may cost a few dollars 
/ass, but they cannot possibly do the Job. 

TIRED OF 
THE TAX 
HASSLE? 
If you think there / 
has to be a better 
way, you' re right. 
There is, with FAS

FOR FASTEST SERVICE ORDER 

TOLL FREE 1800\227-3416 
In California call (41f) 433-75«) 

Plllll give ord• t 104181 end your major 
chargec:ard number 8nd exp. date. H you prefer. 
mall check or c:hargecant authorization for 
$69.95 plus $2 for poat./lnaur. (plus sal• tax 
for california dellv.ry). You have 2-weelt return 
privilege and 1-year guarant•. For =ty or
d.-a plene call or write "Premium_.'. 

U»UII)' 7711uat1St .. lo• 75M s.n Frandaco. CA M120 
(C)Aussetr s. 1982 

. -~-...... ,.. ,. 

ETC O ELECTRONICS 
DEPT. 589 I 

TAX. let your computer do all the work. FAST AX 
will generate a tax form facsimily on your com
puter screen. Using the easy to fo llow instruc
tions, just fill in the blanks. All the calculations 
will be done automatically and the results will 
appear in the correct spots on the screen. You 
don' t even have to have all the figures to get 
started. Just fill in what you have, and supply the 
rest later. FASTAX will continue to update the 
bottom line to show the results of your latest 
additions and corrections. No more trips to the 
Tax Tables, no endless recalculation of subtotals 
when you finally find that lost doctor bill. FAS
TAX handles it all, quickly, easily. When every
thing is set, just put a form in your printer and sit 
back. FASTAX-83 will be available late this year 
for your 1983 return. Why are we telling you all 
this nowl Well, most people don't think too 
much about taxes from now tJII January. But if 
you take a minute at this time to send the cou
pon below, we'll send you more information. 
Then when tax time approaches, we' ll send a 
reminder that FASTAX-83 is ready to help you 
out, and that it is time to place your order. FAS
T AX-83 will be available this fall for only $29.95. 
For owners of FASTAX-82, the '83 update will 
cost only $14.95. At PeopleWare we don't think 
that good software has to be expensive, we just 
think it should be written with people in mind. 
Available for most popular computers. 

I 
Mailing List Control Center 
Boxl40 
Champlain, N.Y. 12919 I 

I
I Enclose (cash OK); 
Please rush postpaid 

1 0 S1 for 1 yMr aublcrlptlon to the 

I 
wortd mnoua ETCO catalog. 

0 S3 CaMdlan • Foreign 1 year 
aublcrtptlon to the ETCO catalog. I 

0 304 page handbook "BUILD YOUR 
OWN EARTH STAnON". (TA025) S10.00 0 380 papa MASTER HANDBOOK OF 

------------------PeopleWare Software written for People 
P.O. Box 110326, Fairbank• , AK 9!17011 
PI~- ~d me fr~ information on FAST AX-33. 

Name------------
Addr~•• ------------

I 
I 
I 
I 
I 
I 

Name I Address ___________ _ 

CitY--------------

I 
0 FREE- Mmple copy of the bergaln 

packed ETCO catalog. (USAonly) 

City---- Stat~ --- Zip----
Computer Make/Mo~l -------- State lp -.J 

L------------------~ 
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" Electronic home controllers 
I Continued) 

Sears Home Control System, Pittway 
First Alert Home Command Center) 
will do all of the things mentioned 
above. Only the BSR has the tele
phone responder, for example, and 
only the Pittway can turn lights on to 
preset dimness levels. But all work on 
the same principle. 

The heart of all systems is a small 
programmable control (or command) 
center. It contains a digital clock, a 
microprocessor, and an array of push 
buttons that lets you program the 
unit to run things automatically or 
use it as a remote-control center. 

To install most command centers, 
you just plug them into an electrical 
outlet wherever it is most convenient. 
The wall-mounted programmer of the 
Leviton Home Control System (which 
I did not get a chance to test) is con
nected directly to the house wiring. 

Once installed, any of the control 
centers can communicate with special 
switching modules through your 
house wiring. Switching modules 
come in various types. The simplest 
are the plug-ins, which come in two 
versions. One- called a lamp mod
ule-has a dimmer circuit and will 
control incandescent lamps only. The 
other will control appliances and fluo
rescent lamps but has no dimmer. 

To use either variety, you just plug 
it into an outlet and plug the lamp or 
appliance into the module. 

Continued 

Each switching module is assigned its 
own unit code (see text) by turning a 
small dial to the desired number. You set 
all your modules to the same house code 
on the lettered dial below. 

Copyngh1ed matenal 



This talking phone TELLS you in clear English what numbers you're dialing. 

We'll Try to Describe Everything 
This Space-Age Phone Does In one Page 

of small Type. It won't Be Easy. 

It's as though someone said -
" Let' s think of everything any telephone 

can do, and combine them into one fantast ic 
instrument." 

Some ne did say that. This is it. 
We call it THE EVERYTHING PHONE be

cause it does everything. It advances the 
science of phone communications by ten 
years, even in this age of wild changes and 
improvements. 

For example-
This Phone Actually TALKS To You 

The Everything Phone speaks to you in a 
warm, gentle voice. It never tells you wrong . 

Touch the "Voice" switch and when you 
push a button, the phone tells you the num
ber you've pushed. If you're working in dim 
light, you won' t dial a wrong number, be
cause your friendly phone voice repeats 
each digit immediately, as you dial it . 

A Complete Phone Answering System 
If you press the "Prefix" key, the "Clear" 

key, the Direct Memory Keys, or any of the 
other special function keys (more about 
these later), your Phone Voice tells you what 
you' ve pushed. If you get tired of company, 
you can shut off the voice; but it's like hav
'ng a friend right inside your phone. 

This feature takes some explaining. 
In the bank of keys to the right of the dial 

pad are three marked M1 , M2, and M3. M1 
and M2 will tell a caller, when you're out, 
either when to call back or another number 
where you can be reached. 

What about M37 
M 3 makes any cassette recorder an 

answering device. Using the connector (sup
plied) , your recorder can take messages up 
to the total length of any tape cassette. The 
Everything Phone turns the recorder on and 
off automatically when a call comes in. 

So-you have your voice of 1) a message, 
in the phone's own voice, to call back at 
whatever hour you designate; 2) a message 
that you' re out and can be reached at what
ever number you designate; 3) an invitation 
to leave a message after the tone, w ith a capac
ity as long as the cassette - an hour or more. 

Memory Keys Galore for Automatic Dialing 
At the left of the numeric keypad are ten 

Direct Memory Keys. The key at the upper 
left is for MCI, Sprint, or other computer
code dialings. It holds the access number 
and your personal code number. 

The other nine let you dial stored num
bers, including long distance numbers, by 
pressing one key . You can inset a tab show
ing whose number is stored. 

But you ain' t see nothin' yet! 
You actually can store up to 50 numbers 

of 20 digits each, using a two-number code. 
Example: if you already have 30 numbers in 
memory and you want to store 1-305-
4 73-2044, punch in that number, use the 
" Store" key and " 3 1 ", and you' II be able to 
dial that number in the future just by press
ing " 3 1 ". 

Quality Speaker-Phone 
Of Course The Everything Phone has one

way speaker-phone capability. Of course it' s 
high quality sound. 

Just press the " Speaker" button and you 
have a hands-free phone. A volume control 
gives you just the right amount of amplifi
cation . 

Music on Hold; " Mute" Switch 
You can put a caller on hold just by pressing ' 

the "Hold" key. What a pleasant surprise! 
Instead of dead sound, the person on hold 
hears a pleasant melody. (You'll hear it too, 
so you won't forget he's on hold.) 

You have a " Mute" privacy button, and it 
couldn't be more convenient- it's right in 
the center of the modern hand-phone. Press 
that button, and although the other party 
won' t be able to hear you, you' ll still be able 
to hear him or her. Release the button and 
communications are normal again. (No tell
tale " click" when you press the Mute button.) 

Here's a List of Other Built-in Benefits 
Your Everything Phone is an electronic 

butler. It has-
-Automatic redial. Press this key and your 
phone will redial the last number you called 
either once (if the phone is off the cradle) or 
four times (if the phone is in the cradle) . 

Each key has a St!parate function. Each one talks to you, if you 
... ant it to. What a ron wrsotion piecr The £vt>rythin11 Phone is! 

- Pulse/Tone selector switch. In areas 
with rotary dialing only, slide the switch to 
" P". In areas with touch-tone, slide it to "T". 

- Ringer off switch. You can turn off the 
pleasant "chirper" (it isn't a belli when you 
don' t want to be disturbed. A separate ringer 
l.e .d. light will alert you, if you' re interested. 

-Access pause key. For Sprint, MCI , 
and other code numbers, the Pause button 
gives you the proper gap between the original 
dialing and the time the system takes to 
answer with a tone . The Pause has other 
uses, too, but we just can' t list all of them 
here. 

- Secretarial aids. Open a little door and 
you have a memo pad to jot notes. For the 
numbers stored in automatic dialing memory, 
slide out the Directory Card, concealed under 
the phone unit. 

- Battery backup. Two t iny, easily re
placeable batteries keep your memory intact. 
A power failure, even one that lasts for 
months, won' t w ipe out what's stored in 
the memory . 

Anything Else 7 
Probably. We ourselves haven' t figured 

out all the phone assistance The Everything 
Phone can give you. But we do know this: 

No other phone ever made has all the 
benefits and comforts this one has for you. 

CAN YOU BELIEVE IT? 
THE EVERYTHING PHONE 

IS YOURS FOR JUST 
$199.95 

two for only $189.95 
( + $4.50 shipping each) 

Order your EVERYTHING PHONE 
by lifting your old-fashioned phone 

and calling toll-free: 

1·800·824·7888 
Ask for Operator 55 1 . 

(In California: 1 -800-852-7777) 
Have your VISA or MasterCard handy . 

Phones are manned seven days a week, 
24 hours a day. 

ll1 IK 

We Absolutely Guarantee! 
The Everything Phone is a lot of fun, and it' s 
the darnedest electronic instrument you 
ever owned. But if at any time during the 
first full month you own it you decide not 
to keep it, send it back and we'll refund 
every cent you paid. 

~M~~~M~~ 
Send check or money order, or charge card 
information ($199.95 + $4 .50 shipping
Total, $204.45) to New Horizons, or call the 
toll- free number above. 

The Everything Phone 
is another electronic marvel from 

NE:W HORIZONS 
Dept. PS5 1 Penn Plaza, Suite 1 00 

New York, N .Y. 10119 
Copyrighred matenal 
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TheB 
• IS 

ST 
R* 

• car and home stereos 
• personal computers 
• video recorders & cameras 
• telephones and alarms 
• and more! 

Why do over 600,000 va_lue conscious 
consumers regularly receive the 96 page 
world famous CRUTCHFIELD catalog? 
Because they know it's the BEST 
source for honest, expert information 
about car and home electronics. They 
also rely on CRUTCHFIELD for the 
most reliable, value packed, brand 
name products at discount prices! 

The BEST is BEITER ··· 
Order your FREE copy today. 

r----------.. I SEND COUPON OR CALL TOLL FREE I 
~soo-4.46-16401 · 
I In continental U.S .• Puerto Rico and Vi rgin Islands. I 

In Virginia call toll lree 800·552·3961. 

I D Send me your free catalog I 
by Third Class mail. 

I D Rush me your free catalog. I I I'm enclosing Sl for First Class majl. I 

I Name I 
I I 
1 Address _ --·---· 1 
I City I 
I Stare ---··-Zip ··-· - I 

I CRUTCHFIELD I 
11 Crutchfield Park, Dept. P, Charlottesville, VA 22906 • 
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Electronic home controllers 
I Continued) 

But plug-ins can't be used to control 
fixtures that are worked by wall 
switches. For these you need wall
switch modules, which you wire in to 
replace your standard wall switChes. 
(Leviton has only wire-in modules.) 
The modules are now controlled by 
your command center while function
ing as standard wall switches, too. 

Wall-switch modules hook into 
your wiring with simple wire-nut con
nections, and they are supposed to fit 
standard electrical boxes. In my 
house, however, several boxes were 
just a hair too small to accept them. 

Some manufacturers also offer 
wire-in outlets called receptacle mod
ules. Replace your present wall recep
tacle with one of these, and you have a 
duplex receptacle with one outlet con
trolled by the command center, the 
other continuously live. 

Once your command center and 
switching modules are in place, you're 
ready to set up and program. All sys
tems I know of are set up in essential
ly the same way. First step is to set 
your command console and all mod
ules to the same house code (see pho
to). House codes prevent interference 
between different control systems in 
the same area. After setting your 
house code, you assign a unit-code 
number to each module. That allows 
you to direct your commands to a spe
cific module without activating the 
others. 

The BSR, Sears, Radio Shack (all 
essentially the same unit), and Levi
ton systems are programmed similar
ly. Here, for example, is how you 
would program a room air conditioner 
to shut off at 7 a.m. and turn back on 
at 5 p.m.: 

Slide the unit-code selector on your 
command console to the unit-code 
number you have assigned to your air 
conditioner. Slide the on-off switch to 
OFF, telling the center you're pro
gramming the module to switch off. 
Advance the digital clock to 7 a.m., 
your desired shut-off time. Press the 
DAILY key if you want the shu~off to 
occur every day or the ONCE key if you 
want the program to last for one day. 
Your shut-off command is entered. 

To enter your turn-on command, 
slide the on-off switch to ON. Advance 
the clock to 5 p .m. Press either the 
ONCE or DAILY key to complete your 
program. 

Programming the Pittway involves 
many more steps. To program a light 
to turn off Thursday morning, for ex
ample, requires 10 separate opera
tions. This seems complicated at first, 

but in practice, the Pittway is as easy 
and quick to program as the others. 
Its digital display coaches you along, 
leading you from one step to the next. 
And to enter on and off times, you just 
punch them in. This eliminates the te
dious process of advancing the clock to 
the times desired. 

Which one of these systems you 
choose or whether you need one at 
all-is largely dependent upon your 
life style. I work at home, so I can turn 
on my appliances and lights whenev
er I need them. I don't have a TV in 
my bedroom, and my low-voltage out
door-lighting system has its own tim
er. Consequently, I don't have much 
need for a programmable system. I do, 
however, like the convenience of re
mote control. A mini console (ex
plained in the caption under the ta
ble) is not programmable, but it is a 
remote-control center. I can use this 
to control a few lights and an upstairs 
fan remotely. And my wife can use it 
as an "intercom" to reach me in my 
downstairs office. If she flicks my of
fice light, I know to pick up my exten
sion phone. We can then talk for 
about 30 seconds before the phone
company recording tells us to 'please 
hang up and try your call again." So a 
mini console fits my need. I also have 
installed a couple of programmable 
light switches for security. 

But most people would want more. 
The best way to select a system, then, 
is to examine the table to see which 
system can do what you need done 
most conveniently and for the least 
amount of money. 

If it's an all-out home-manage
ment-and-security system you want, 
you might consider the Anova Master 
System. It combines a · home-control 
system with an electronic telephone 
center and a multifaceted alarm sys
tem. Components can be bought sepa
rately, but they can also work togeth
er as an integrated system. The whole 
system is featured in "What's New in 
Electronics" (this issue), and the 
home-controller part of it is included 
in the table. 

A word of warning: A home-control 
system can simplify your life. But use 
it thoughtlessly, and property dam
age or personal injury could result. If 
you program your coffee maker to 
come on every morning and then for
get to put water in it, it could burn 
out. An electric heater with a towel 
draped over it could come on and start 
a fire when nobody is around. A home
control system-like any other tool
must be used with care. El 
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DIALER KIT 
INCLUDES: 

• edvllnced mlcropoceuor 
• 2 ln .. grlted clrculls 
• programmable key~rd 
• IOAd-stll" power 1UPP1Y 
• two-81ded prtnted circuit 
~rd 

• al other n1ce111ry parts 
lor complellon 

... 
..... 

• •• 

• .,... -

• - a...-n;,E Of 
GUAIV'" CT\oM: 
SATlSFJ< ptete satis· 
we guarantee ~; .. and kits. 
tactiOn on all P satisfied 
11 110! complel8~etum pt~on.es 
wittun 30 da~on and all kit 
in good con sed purchase 
ma~eria\s unu ·......,refunded· 
p<>loe will be promy~ , 

ECIAL 
COMBINATION OFFER 

. 
• ' 

YOUR 
CHOICE OF 

TIC 

E PI 
onE 

Foreign price cutting has forced this leading manufacturer to liquidate 
stock. of phone dialer kits and fully-assembled telephones. Dialers 
operate with any standard phone, store up to 11 phone numbers, call 
any one at the touch of a button. Phones are first quality, sold btyy~~~ 
retail stores and catalogs throughout the U.S. Together, r' 
it's an unbeatable buy. PLEASE NOTE- Phone dialer is 
an intermediate kit requiring soldering wire connections. 
A great one-evening project All parts and complete, clear 
instructions included. No electronic knowledge necessary. 

QUALITY PHONES FCC APPROVED 
Cordlea Phone One Piece Phone 

PLUS Auto Dialer KH PLUS Auto Dialer KH 
Retail Value $225 Retail Value $125 

DilLY ••• II ... LY •28• 
+ $4.85 Shipping & Handling + $3.85 Shipping & Handling 

TO ORDER: Send check or money order to 
The Baystar Company at our address below. Credit card 
holders can speed delivery by using our toll free number. 
Md. residents add 5% tax . 

CALL TOLL FREE 
Monday thru Friday 9 a.m ..• 5 p.m. Eastern Time 

all other llmea 

(800) 257 • 7JSO 
Md. re81denta cal 
363-4304 DeptOSD 

IIIII 

Cl 1 983 The Baystar Company 110 Painters Mill Ad. Owings Mills, MD. 21117 

Pol 

• w1th pictures 
• Organizes your albums 
• Reusable • Permanent 

PLEASE 

PRINT 
CHECK 

Mal.l to· Make Check or Money Order for Total· 
• ••Rea. Add st S.... Ta• 

NAME--------------------------------
Marketing Associates ~-----------------------------

PO BOX 133 BRAINTREE, MA 02184 crrv-suTE-ZI' 

Use the POWER 
within your reach! 

A new and unique magazine 
for the world's most popular 

personal computer 

Now that you've got a TIMEX SINCLAIR com
puter make sure you get the new monthly 
magazine that helps you to get the most out of 
It ... TIMEX SINCLAIR USER! 

TIMEX SINCLAIR USER covere the full spec
trum of user Interests. Education. Buslneea ap
plications. Home management. Gamee and 
family entertainment. And riMEX SINCLAIR 
USER does It In a easy-to-understand styte 
that's authoritative yet friendly. 

Every ltllue hM: 
News and 
Interviews 
Hardware and 
Software reviews 
Rl.cter questions 
Computing tips 
TIS1000 
Information 
8 Pages of 
Program llatlnga 
Newest Ideas 

Subscribe now and take advantage of our 
special offer. Only $29.96 for 12 monthly 
Issues postage paid. Thla represents a $6.00 
saving over regular newstand prices. 
FREE BONUS with every subacrlptlonl 
"Packrabblt", a new arcade game on cassette, 
$15.00 retail value. Umlted time offer. 

To order call TOLL FREE 

800·543·3000 
Ask for Operator 243. In Canada call (513) 
729-4300 and ask for Operator 243. 
These numbers are for orders only. Have your 
VISA, or Mastercard caret ready. 

-----------------f Mall to TIMEX SINCLAIR USER, I 
1 49 La Salle Avenue, Buffalo, New York, 14217 I 

' Name I 
I I 
1 Address I 

: City State Zip : 

( ) Yes, I want to subscribe to TIMEX 1 
I SINCLAIR USER at the special rate of $29.96 
: for 12 Issues delivered. I will also receive the : 

1 
FREE "Packrabblt" software game with my 

1 
1 

first Issue. 
1 

1 ( ) Check ( ) Money order. Or charge to 1 

I ( ) VIsa( ) Mastercard I 

I Number I 
I I 
I Expiry I 
I Signature I 

I AD Code PS5 I 
L--------------~----J 



The most versatile quartz digital evert 

The am:~g CASIQ 
CALCULATOR CHRONO 
With the finger· touch face! 

~ 
95 

Announcing the 
CASIO TC-500, 
the calculator with 
looks of a dress digital 
but with full calculator 
capabilities. Not a bulky 
calculator watch but a dress digital computer 
with a totally flat keyboard that can be operated Including 1 year 

warranty and 30 day 
money-back guarantee. 

with your fi!?,rs. No buttons to chip, ~ or 
catch on your sleeve. Yet it has full calculator capabilities (add, 
subtract, multiply, dMde - chain calculations to 8 places). 

A touch of a side _button trwforms the r CREDIT CARD HOLDERS---
keyboard to your choice of stopwatch, 1 
countdown timer alarm regular time or dual ORDER TOLL-FREE TODAy ' 1 To order your wldch, cell the toll-he number 
time. You also get 3 daily alarms, electronic below, or Mncl a check or money order for the 

calendar m·11itary time night~ight our I total amount .... tt.IIO for the nr~t wldch. s1.oo 
I I I for each addltioNI Widell to CCMir shipping and 

30-day money-back guarantee and CASIO's I insurance coeta. For an additional $2.00 we will 

1 year limited Warranty You WOn't find th'IS ship your wldch via U.P.S. alr delivery. 

chrome and stainless ~eel beauty in stores I 8NorthODOakola4 .... 31det17ta add43%3tax.85 
for months, even at prices much higher than 1 • • 
ours. Order now and be delighted. I Dept. PS-S 

~ _ ~ _ 1ot Roberta St., lox 17 
flf.e ~ Farvo, ND 51107 ©1!183 ON THE RUN 

You can sand it 
stain it 

varnish it 
paint it 
saw it 
nail it 
drill it 
plane it 
carve it 

~t..ccxon ......... 
tM"IUl'E;q, ......... 

non toxic, too. 
Send SOC with your name and address 

for 1 oz. sample to Elmer's® Wood 
Filler Sample, P .O . Box 157, Hilliard, 
OH43026. 

Allow 4-6 weeks for delivery. Limit 
one sample per household. Offer good 
only in U.S.A. Offer expires December 
31, 1 

When results count. 

ALL PURPOSE 
CLEANER • LUBRICANT 

232·9400 

Computerized personal robots 
[Continued from page 100) 

was first being shown to dealers 
around the country, Lytle used its 
photocell to trigger a routine whenev
er airport security opened its carton. 
As light hit the sensor, HERO would 
say, "It sure feels good to get out of 
that bleep-bleep box." 

Advances are still needed with me
chanical systems, too. Right now, only 
HERO has an arm (the other compa
nies are developing them), and none 
of the robots can negotiate stairs. 
(There are available solutions for that 
problem, but they are complex and ex
pensive.) The companies must also 
perfect their automatic battery
charging routines before a robot be
comes truly autonomous. 

But when all those capabilities are 
there, the old question of man versus 
machine arises. "Right now," Frisina 
said, "there are so many variables in 
his operating system that B.O.B. 
more or less does what he wants when 
he wants to do it." At that level of ar
tificial intelligence, the robot is choos
ing ·randomly from available pro
grammed responses. The next level 
comes when it makes generalizations 
and devises complex strategies to ac
complish its goals. 

Technical Micro Systems' Lee Hart 
gives a vivid example of what might 
happen if a vacuum-cleaning robot 
got that smart: "It might decide that 
the best strategy for keeping the floor 
clean is to convince its owner not to be 
a slob and therefore to go around 
sucking up his socks whenever they 
are left on the floor." With the artifi
cial-intelligence programs being de
veloped for robots and other comput
ers, such a scenario is not far out. 

That's one vision of the future. An
other is Doug Bonham's, in which per
sonal robots uncomplainingly and 
obediently take over menial house
hold chores. At that point, the home 
robot becomes simply a multipurpose 
home appliance, no more remarkable 
than the washing machine or vacuum 
cleaner. "In 20 to 25 years," Bonham 
predicts, "most of us will have robots 
handling chores in our homes." 

H you're the type who likes to be 
first, you can have one today. .:!1 

FOR MORE INFORMATION 
Androbot. Inc. (Topo, B.O.B.), 1287 Lawrence Station 
Rd., Sunnyvale CA 94086; HMth Co. (HERO 1), Benton 
Harbor Ml49022; Mlcrobot Inc. (Minimover, Teechmov
er), 453-H Ravendale Dr., Mountain View CA 94043; R8 
Robot eo.,.. IRBSX), 14618 W. 6th Ave., Suite 201, Gold· 
en CO 80401 ; Robotics lntwnetlonel Corp. (Genut), 
2335 E. High, Jackson Ml 49203; Robot Sheet (hobbyilt 
~~~~In), Box 582, El Toro CA 92630; Sandhu Meahlne 

n Inc. (Rhino XR-1 indultriel training arm), 308 S. 
State St., Champaign IL 61820; Technical Micro SV. 
tamtlnc. (ITSABOXI, 366 Cloverdale, Box 7227, Ann Ar· 
bor Ml 46107; T..-.pln Inc. (Tasman Turtle computer 
peripheral), 380 Green St., Cambridge MA 02139. 

-
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10" x 10" panel I • 

THE C[]llELT[]R 

AMERICA'S NEWEST AND MOST POWER
FUL BIPOLAR IONIZING-PRECIPITATOR 
CLEANS YOUR AIR OF HARMFU IRRI
TATING POLLUTANTS BETTER HAN 
ANY OTHER ROOM IONIZER. 

IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOES NT WORK THEN READ THIS ... 
Is your indoor air fresh. clean and alive? Indoor air pollution is becom
ing a national health hazard. Energy efficient airtight buildings are 
stifled with stale polluted air which contains tobacco smoke, smoke 
and soot from fireplaces. heating systems and·cooking appliances. as 
well as dust, pollen. viruses. and bacteria. Most of these pollutants are 
so small (under 5 microns) that they are not effectively removed by 
common small filter-fan units. Scientific tests show that these noisy 
toy-like devices which emit chemical "citrus" odors are no match for 
high-powered ionizers in thoroughly cleaning indoor air. 

ANOTHER IMPORTANT DIFFERENCE 
You know how fresh and vibrant the air feels right after a rainstorm. in 
the mountains, or near a waterfall. That clean. alive fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions. 
including feelings 'of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain air. In addition. even hospitals use 
ionizers in some units. 

Filter fan units do not emit negative ions. The COLLECTOR, by Zestron. 
creates trillions of these beneficial ions every second, while giving 
you the best performance. value and technology in air cleaning. 

THE ZESTRON BREAKTHROUGH! 
Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR by 
Zestron takes ion technology a giant step forward by giving you super
powered ion output while depositing pollutants from your air on the 
collector panel. This easy to clean panel features a scientifically for
mulated surface that electrostatically attracts the vast majority of 
airborn pollutants to it rather than to the floor or walls near the ionizer. 
Other bipolar ionizers with porous collecting surfaces that absorb 
odors and unsightly grime are almost impossible to clean. 

AMAZING DEMONSTRATION! 
Unplug your COLLECTOR, place the ionizer unit and an ash tray on 
top of the panel. Place a lit cigarette in the ash tray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ash tray and then nose-dives 
onto the collector panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts! The COL
LECTOR by Zestron is the only ionizer on the market that cleans the 
air powerfully enough to accomplish this test. 

ADJUSTABLE OUTPUT 
Some people prefer fewer ions at night. The COLLECTOR is the only 
adjustable bipolar ionizer that allows you to set the ion level to your 
personal preference. 

THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends deserve the healthy clean fresh air 
that Zestron ionizers have brought to thousands of satisfied users? 
Users write: "I simply can not believe how much better I feel:' Dr. E.K. . 
DDS- MA; "I smoke heavily and it has cleared the air as advertised" 
G.P.-WA; "I haven't taken the top off my nasal decongestant spray 
since using your product. I was previously a chronic user:· G.S.- SO. 

When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 

SILICON VALLEY TECHNOLOGY 
The COLLECTOR. incorporating years of high reliability design expe
rience, is built with quality parts in the heart of Silicon Valley, USA. to 
give you years of trouble free service. 

The COLLECTOR operates anywhere in your home or office for pen
nies a month and has nothing to wear-out or replace. 

SUPERPOWER OUTPUT 
The COLLECTOR by Zestron is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air cleaning 
increases with more ion output, and Zestron ionizers give you the 
highest output (without detectable ozone). Check the comparison 
chart below. Don't buy any ionizer not stating output using the indus
try standard of ions/cc/sec. at one meter. 

ADVERTISED 
IONIZER OUTPUT (1 m.) COLLECTOR 

ions/cc/sec. 
The COLLECTOR 1.200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Aspen not stated YES 
Orbit not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
Ionosphere 350,000 NO 
Modulian 75,000 NO 
lon Breeze not stated NO 

FREE ION DETECTOR 
A FREE remote ion detector comes with each ZESTRON to 
verify and compare output. When you place the detector next 
to a ZESTRON and a competitive unit, you will see greatly 
reduced or no output from the competitive unit! 

SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied. return the unit for a 
full refund including return postage. The COLLECTOR has a full one 
year warranty on both parts and labor excluding abuse. 

ADDITIONAL DEALERSHIPS AVAILABLE 
Reorders are pouring in, customers write: "We are enjoying the results 
of the first one and are ordering two more" Dr. J.B., M.C.-CA; "I'm a 
distributor for three other ion companies. and have to say I am 
extremely, extremely impressed:· T.N.-CA. 

ZESTRON. the leader in ion technology, has created a unique DEAL
ERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 

TO ORDER- CALL TOLL FREE 800-312-1200. 

In Calif. 800-392- 1200 or (408) 37 1-1200. Use your credit card or send 
check or money order to Zest ron, Inc., Dept. PS, 667 McG iincey Lane, 
Campbell, CA 95008. Add $4.00 shipping and handling per unit. (Calif. 
residents add 6.5% tax.) Orders outside U.S. add 15% to unit cost. Order two 
at $109.95 each. For addit ional quantity d iscounts, call Zestron, Inc. 
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TAKING CARE OF YOUR CAR 

By STEVE MERCALDO 

Got a useful car tip? Send it (with Social Security No.) 
to Car Care, PoPULAR SaeNC£, 380 Madison Ave.. N
York. N.Y. 10017. We'll pay $50 if we usa it. If two or 
more readers send the same tip, payment goes to the 
one w ith earliest postmark. No t ips can be returned . 

. ' . 
Checking piston-ring end gap 
Measuring end gap is an important step 
when installing new rings: The gap per
mits ring expansion. Insufficient space 
between the ends of a ring can cause ring 
breakage and possible cylinder-wall scor
ing. Too much gap results in excessive 
blowby and oil burning. To check gap 
clearance, carefully place the new ring in 

SPEEDOMETER 
GEAR ASSEMBLY 

Transmission-oil leak 
Oil leakage from the area where the 
speedometer cable is installed in the 
transmission can usually be traced to the 
speedometer-driven gear retainer. There
tainer usually has one or more seals (0 -
rings) that fail in service and must be re
placed. Replacing the seals is easy if you 
follow the step-by-step procedure in the 
vehicle's shop manual. While the assem
bly is out, lubricate the pinion. 
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the cylinder bore. Use a piston without 
rings to push the ring into the lowest end 
of normal ring travel. You'll recognize this 
area as the polished end of the bore. Mea
sure the gap with a feeler gauge. Com
pare your actual recorded measurement 
with the manufacturer' s specifications in 
the factory repair manual. 

Cotter-pin wrench 
This idea may bail you out if you f ind that 
one of your tires has a leaky valve. Take 
two %z-inch cotter pins and cut the ends 
on one of them to the same length. 
Spread the ends about Va inch apart. In
sert the other pin through the eye of the 
pin you've just modified. This forms a " T" 
handle. With this handy tool you can ei
ther tighten or remove and replace the 
leaking valve-core assembly. 

/ .. -

Muffler drain 
Exhaust systems are vulnerable to corro
sion due to high temperatures, exposure 
to caustic gases, and their location under 
the car. One way to extend the life of the 
muffler on some models is to make sure 
the drain hole is kept open. An easy and 
effective way to do that is to insert a small 
scratch awl (or similar tool) occasionally. 

STRING 

String solution 
Finding the correct length of a steel fuel or 
brake hydraulic line that runs along the 
curved chassis or a suspension compo
nent can be a tricky task. The next time 
you have to replace a line, run a string 
along the component to find the line's 
correct length. Then measure the string 
with a ruler. Add approximately Va inch for 
each flare you find the line has. Use only 
the recommended steel replacements. 

L.upyngh'eo m enal 



reed om finds its most explicit definition in 
a smoothly accelerating vertical takeoff. 
The mobility provided by a helicopter 

makes virtually any spot large enough to swing 
the rotor blades a departure point. • The sensa
tion of flight in a helicopter is both graceful and 
exhilirating, unfortunately along with that feel
ing of freedom, may come a feeling of poverty. 
Aircraft in general and helicopters in particular, 
have always been expensive. Both acquisition 
cost and maintenance expense, keep most peo
ple from enjoying this machine. 

Fifteen years ago RotorWay set out to produce a 
helicopter that would be personally affordable. 
In the 15 years since we sold our first Scorpion , 
we have accumulated the technology and manu-

HeUcopter Ddblts 
Why a Two Bladed Rotor? 

1. The inherent simplicity in a two
bladed teetering rotor makes for a 
less costly system and the novice 
pilot now doesn't have to worry 
about things like lead/ lag dampen
ers, which can cause trouble. 

2. This type of rotor Is dltflcull If not 
Impossible to excite in ground 
resonance. Ground resonance is a 
condition which can occur In a 
multi-bladed rotor. while the hell
copter is setting very light on Its 
skids. just before lift off. If It starts to 
occur and the pilot isn't quick to 
respond. the hel icopter may destroy 
itself right on the spot. 

3. You can park a two-bladed hell
copter In your garage or In a very 
narrow space. 

Order our beaulllully 
illustrated information 
package. We know that 
most pleasure flying 
has become just too 
expensive. until now! 

Thafs exactly why we designed our heli
copters to be affordable. Send for our 
exciting lull color brochure to evaluate 
either the Scorpion or Exec. A step-by-step 
description of the RotorWay program and 
how you can be a part of this exciting 
evolution. Includes a 24'' x 36" poster S1ze 
view of all major components. 3 view 
drawing. autorotationallnformatlon. pric
Ing details and a spec•af offer 

ORDER YOUR PACKAGE 
TODAY! 

I 

facturing facilities necessary to produc~ th~ Rotor
Way Exec. The Exec is an affordable shtp w1th per
formance that parallels helicopters costing several 
times as much. How do we do it? By producing 

in-house, at RotorWay, 90% of the ship's compo-
nents, including the power plant. Our facilities 

incorporate all manufacturing discipl ines neces
sary for helicopter production .. ~hese incl.ude 
everything from crankshaft machtntng and gnnd-

• 

ing to plastic forming the clear-span windscreen. 
Since we do the work ourselves, 1here are very 
few middlemen around to drive up our costs. 
This tremendous savings is passed on to our 
customers. 

Let's suppose you want to purchase a small heli
copter you'd have these choices: the Hughes 
300C ($115,000), the Engstrom F-27 ($130,000), 

the Robinson R-22 ($70,000) , and the Brantly 
B2B ($70,000): • None of these machines 
cruise comfortably any faster than the 
Exec, none of them burn auto fuel and 
none of them are as affordable. Please 

don't let the high prices of these heli
copters scare you , go ahead and get 
all the information you can, but be 
sure to send for ours! When you're 

finished with your evaluation, we're pretty 
confident where you'll end up. We look 

forward to saying hello to you, and!!!!_ 
guarantee you'll be saying hello to a 
truly great value. • 

Take the first step and send for our 
information package. We'd like to share 

our freedom with you . 
*O.G.E. operation does require ad

ditional power 
••approximate 1982 prices 

Credit card customers, to order package, C.ll Toll Free Now. 
• 

u.s. 800-824-7888 69 
California 800-852-7777 Alaska and Hawaii 800-824-7919, operato r 1 

Charge to Mastercard , Visa, Am. Ex. No . Exp. date --

Signature ---------------------::--:
S.nd me all the Information on how I can afford my own RotorWay helicopter. 

o EXEC and SC ORPION Information $15 00 ($35 00 foreign) 
o EXEC only S 12.00 ($25.00 foreign) 
o SC ORPION only $12.00 ($25.00 foreign) 

NAME __________________________________________ ___ 

ADDRESS---------------------------------------------

CITY----------- STATE ____ ZIP--------

'IJ. ~ ..... J ..... _.U~CJ!Y 7411 W. GALVESTON 
II""Iiv1 · rT~ CHANDLER, AZ. 85224, PHONE 602-961-1001 Al ltCitAn INC 
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Cosmic order 
I Continued from page 76) 

colliding-beam approach [PS, March 
'80] that would modify CERN's four
mile racetrack-like accelerator, the 
Super Proton Synchrotron. Instead of 
smashing a stream of protons into a 
fixed target, the conversion would 
hurl two counterrotating beams, one 
of protons and the other of antipro
tons, head-on against each other with 
a furious energy of 540 GeV, and al
most all this energy would convert 
into exotic and short-lived particles. 
Completed in 1981 after five years 
and a cost of$100 million, the collider 
worked. During a two-month run last 
fall, about a billion proton-antiproton 
collisions were registered. And in at 
least five of them, the elusive W was 
born out of energy, along with a show
er of other subatomic particles, and 
then decayed after a billion-billionth 
of a second, its distinctive spoor re
corded in a 2,000-ton detector. 

Carlo Rubbia himself is a dynamic 
48. His speech is rapid-fire and gently 
Italian-accented. In an interview at 
Harvard University in January, nine 
days after his dramatic announce
ment of the CERN find at the annual 
meeting of the American Physical So
ciety in New York, he told me that he 
and members of his group had won
dered about reporting on such a small 
number of events. "It's customary to 
have hundreds or even thousands be
fore making any kind of a claim. But 
these were exceptionally clean and 
unambiguous." One of the decay 
modes of the W is into an electron and 
a neutrino that fly away from the W 
particle in opposite directions with 
high momentum and at a steep angle 
to the jet of other particles created. 
The distinctive electron signature, ac
cording to Rubbia, was unmistakable. 
"For these events," he said, "it stuck 
out like a sore thumb." 

Quantitative data to come from this 
experiment and from higher-energy 
accelerators still on the drawing 
boards should help fill in the fine de
tails of the electroweak theory. It 
could also help theorists who are try
ing to write grand unification theo
ries that unite the electroweak and 
the strong force into a single gauge 
theory. The simplest such theory, 
with an SU(5) symmetry, was co-in
vented by Glashow and Howard Geor
gi in 1974. It and other similar theo
ries explain a number of puzzling fea
tures of the physical world: the family 
structure of matter particles; the rela
tive strengths offorces; the equality of 
the charge of the proton and the 
charge of the electron; and why the 
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universe seems to be made of matter 
today, instead of there being a sym
metry between matter and antimat
ter. It also says that in the first infin
itesimal fraction of a second after the 
birth of the universe in the Big Bang, 
when the temperature was enormous
ly high, all the forces were identical in 
strength. This perfect symmetry was 
broken when the universe cooled. 

It will probably always be impossi
ble to test grand unification with gi
ant accelerator experiments, because 
too much energy would be needed. 
Physicists call the energy level at 
which the electroweak and strong 
forces would be unified the grand uni
fication energy; it is a mighty 1015 

GeV. But there are other ways to test 
the validity of grand unification theo
ries. Most of these, including the orig
inal Glashow-Georgi model, make 
some verifiable predictions. The most 
startling one is that protons, once 
held to be the very paragon of stabili
ty, actually decay. Or in Glashow's 

'' Sleptons, Goldstinos, 
squarks, Zinos, 
and even Winos'' 

words, "Diamonds are not forever." 
Numbers of experiments to test pro
ton decay are under way now [PS, 
Dec. '81], including one in a salt mine 
near Cleveland, Ohio, which has 1033 

protons in the form of 10,000 tons of 
water. Preliminary results an
nounced in January (no decays in 80 
days) translate to a proton lifetime 
about three times as long as predicted 
by SU(5). However, Glashow believes 
that this experiment is not sensitive 
enough to be definitive for the short 
time it has been running. 

The grand unified theories also 
have it that the cataclysmic origin of 
the universe produced torrents of odd
ball particles called magnetic mono
poles, which should still exist. These 
are very heavy entities with only one 
magnetic pole, either north or south, 
and were originally postulated by Di
rac in 1931. Of course, all known mag
nets always have two poles, no matter 
how much one divides them. No 
monopole had ever been detected un
til last spring, when Dr. Bias Cabrera 
of Stanford University reported a pos
sible find in a special monopole trap 
he had devised. But there have been 
no catches since then, and many phys-

icists now think the report was the re
sult of some experimental fluke. 

Meantime, theorists have been 
restlessly churning out unification 
theories of a more complex kind than 
the "naive" theories represented by 
SU(5). They are mostly designed to 
answer some bothersome problems. 
The most important one is the so
called hierarchy problem: Why is 
there an enormous spread of some 14 
orders of magnitude between the 
mass scales of strong interactions on 
the one hand and proton decay on the 
other? These theories go by a variety 
of unpalatable names-supersymme
try and technicolor among them. And 
they introduce, in tum, other prob
lems, including the proliferation of 
other particles with yet more intimi
dating names: photinos, sleptons, 
Goldstinos, technipions, squarks, left
handed Weyl Higgsinos, gluinos, Zi
nos, and yes, even Winos. 

Gravity presents an even graver 
problem. Einstein's classical theory of 
gravity, the general theory of relativ
ity, has been accepted since 1915, a 
thumb in the eye of unification theo
rists. There are enormous difficulties 
in making it compatible with the 
quantum theories of the other three 
forces. No one has been able to write a 
successful renormalizable quantum 
theory of gravity coupled to matter, 
though many are trying. The desired 
theory would be called supergravity. 

The fact is that after making enor
mous strides in analyzing what goes 
on in the realm of the atom, theoreti
cal physicists now dance attendance 
on workers building bigger and better 
machines. As Steven Weinberg said 
at a conference on unified theories in 
Venice last March: "The salvation of 
elementary particle physics is, at 
least for the moment, in the hands of 
the experimentalists." 

Exactly where this long and costly 
quest will lead is imponderable. It's 
like asking, in 1865, before the elec
tronic revolution could even be 
dreamed of, what earthly good Max
well's theorizing could bring. Despite 
the formidable obstacles, men like 
Murray Gell-Mann think the effort is 
very worthwhile. "I expect," he said a 
few years ago, "that there will be an 
intellectual revolution comparable to 
those that have taken place in the 
past with the heliocentric idea, evolu
tion, special relativity, quantum me
chanics ... That's the real fruit of the 
effort: understanding in a deeper and 
deeper way the nature of the universe 
in which we live." 11!1 
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Track down the action 
faster with the Bearcat® 
300-the scanner with 
a frequency directory 
pre-programmed inside. 

That extra row of buttons on the 
Bearcat 300 Scanner is called 
"Service Search:' It's a patented pro
gramming shortcut - a "frequency 
directory" pre-programmed into the 
scanner's memory bank. 

Over 2100 active frequencies are 
on tap inside - arranged in 11 service 
categories as allocated by the FCC. 
Police. Fire. Marine. HAM. Emergency. 
Air. And so on. It's an incredible 
shortcut to the action. 

Push the police button, for 
example. Instantly, the Bearcat 300 
searches only the frequencies 
allocated to police. Local , active 
frequencies that you want to monitor 
are quickly identified, and can be 
programmed into the normal scan 
operation by keyboard entry. 

It's that simple. That automatic. 
And that's only the beginning. The 
fully-synthesized, 50-channel Bear cat 

300 scanner has every extra you 
could ask for. 7-band coverage. 
AM/aircraft and FM. Patented Track 
Tuning. Automatic Squelch. Priority. 
Automatic Lockout. Activity count. 
Selective scan delay. Di rect channel 
access. Even a dig ital c lock. 

The Bearcat 300 Scanner, with 
Service Search. It makes the hardest 
part of programming a scanner as 
easy as pushing a button. 

For the add ress of the dealer 
nearest you call 800-S-C-A-N-N-E-R. 

SCAN's 30,000 members know what 
others miss! Insider news. Frequency 
info. Tech tips. Awards. SCAN 
Magazine ... and more! Send $10 for 
1-year membership to the Scanner 
Association of North America, 
111 East Wacker Drive, Chicago, 
Illinois 60601 . 

IEJeeijJ 
Electra Company. Division of Masco Corp. of Ind iana. 
300 East County Llne Road. Cumberland, Indiana 46229 
@ 1983 Masco Corp. of Indiana 
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COMPLETE BOOK OF WOODWORKING 
WOODWORKING TECHNIQUES & PROJECTS 

by Master Woodworker R. f.APOTOSTO 

Whether you're a V~oeekend woodworiH. o t _ ' o iu th<. 
business, your woodworking success and satisfaction/or projects big 
and small are practically guaranteed with this superb how-to library! 
Super-band} and unique , these excellent Capotosto books 
demonstrate aU the basics and fine points you need to know and they 
introduce scores of innovative woodworking tips and techniques that 
save you time, materials, and dollars! 
You'll gain confidence and lear •. nen- sk.lh with these important 
books. They're loaded with illustrated answers on wood indentifica
tion, selection, handling . . . pro tips on wood joinery, sizing, measur
ing, cutting, matching, ftlling, finishing ... valuable time and money
saving how-to on building, repairing, construction techniques
including dozens of original woodworking project plans you can 
build and ftnish yourself! 
You get nearly 50 measured cons tructio plans for tables, chairs, 
beds, cabinets, lamps, benches , a dry sink, mobile greenhouse, but
cher block, tea cart, gateleg table, campaign desk, grandmother clock, 
rolltop desk, hutch, lounger, candlestand , full-function wall unit and 
much , much more! 
Yes, this valuable $47 .90 w oodworking package-cus tom
written exclusit•ely for Popular Science Book Clllb-offers you 
an enormous range of do-it-yourse lf idea~ • o i\"·1. l • a. 
challenge. More than 3000 illustrations, photos, diagrams (created 
specifically for these books), show you exactly how to do each tech
nique and project step by step . More than 840 pages of easy-to-follow 
text instruct you carefully and exactly. Nothing fs left out! 
As a member of Popular Science Boo~ Club, you get to choose 
the best from hundreds of brand new, hard-to-find do-it-yourself 
books on: Home Repair & Improvement, Home Workshops, Basic & 
Advanced Woodworking, House Building, Remodeling, Insulation, 
Wiring, Plumbing, Masonry, Electronics, Appliance Repair, Furniture 
Building, Energy Savers, Solar, and much more. It's always your 
choice and there are many bargains to choose from! To become eligi
ble for these bargains , mail the card today. There's no risk! 

• 

Workmg an enr•re edge w•th a pattern The collar and 
pattern are m the lower position The work •s held ro 

rom of the pattern 

One of the s1mplesr methods of drawer-and-gwde con 
struct on wh1ch can be made w•th poY. er too s The 
drawer slides n slots dadoea tnrop the plywood t 
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WORK WONDERS WITH WOOD! 
It's easy with master woodworker 
Rosario CAPOTOSTO as your step-by
step, start-to-finish guide! Mr. Capotosto 
is a skilled woodworker/craftsman and 
a prolific how-to writer/photographer who 
has contributed hundreds of articles to 
leading handyman publications. His 

superb step-by-step photos show you 
exactly how to create and build exciting 
new furniture projects and how to do 
basic and fine woodworking techniques 
with ease, accuracy, and an original . 
professional touch, even if you're a 
beginner/ 

Your 
A·to·Z 

WOODWORKING 
LIBRARY 

More than 840 PAGES 
3CXXl ILLUSTRATIONS 

2 superb books 
by a master 
woodworker 

HOW YOUR CLUB WORKS 
First, you get your $47.90 Capotosto 
WOODWORKING LIBRARY along with 
your FREE 20·1N·1 SHOP GUIDE for just 
$3.95 plus delivery and handling. Send no 
money. We'll bill you after you receive your 
books. Then, about every four weeks (15 
times a year) you'll receive a colorful Club 
Members bulletin describing the coming 
main selection and a large selection of alter
nate books also available. ln addition, up to 
4 times a year, you may receive selected 
mailings on seasonal and annual products 
of special interest to the membership, many 
at giant bargains! If you want the main selec- · 
tion only, do nothihg. It will be sent automati
cally. If you don't waht it or want an alternate 
book, or no books at all, simply indicate your 
wishes on the handy form that comes with 
the bulletin and return it to us by the date 
shown. (No envelope needed.) Club mail
ings are carefully scheduled to assure you 

of at least 10 days in which to do this, but in 
the unlikely event that you don't have 10 
days, and you receive an unwanted selec
tion, you may return it at our expense. 
You take only the books you want and your 
only, obligation, after accepting your joining 
books, is to buy just two more selections or 
alternates of your choice within a year. After 
that, membership may be cancelled by 
either you or the Club. 
GIANT DISCOUNTS! Club books are com
parable in every Way to the original pub
lishers' editions, yet you may save up to 
5QOfb and sometimes more on many special 
bargains offered throughout the year to the 
membership. To become el igible for these 
bargains, mail the attached postpaid card 
today! What a great way to build.a valuable 
handyman's library of first-rate books that 
can really save you time, effort, and dollars 
in the months ahead! 

• 

If card is missing, write to: 

Book Club 
P.O. Box 2006, Latham, N.Y. 12111 
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SHOP TALK 

By AL LEES 

In time for summer-barely 
Little did we expect, a year ago, when we 
commissioned our two add-on projects 
for this month's annual outdoor home
improvement section, that we were in for 
a couple of cliffhangers. There seemed to 
be plenty of time to get an elevated deck 
erected in central New Jersey and a con
vertible porch built in southern Vermont
with final photos filed away for use the 
following spring. 

All I can say is, next time I'll commis
sion such projects only in Miami or San 
Diego. Material-delivery delays and con
struction complications in both cases had 
us racing the first snows. 

The Vermont porch presented the 
worst problem. In a design as original as 
this, you can't just adapt ready-made 
components. Our search for the tri-fold 
windows and the all-glass roll-up door. 
for example, was both wide-ranging and 
frustrating. Finally we found-in a neigh
boring state-a garage-door company 
that specializes in custom orders. So we 
had General Glass ship pre-cut Solakleer 
panes directly to this company-Fimble 
Door Corp.-for assembly into the mov
able panel sections. By then, timing was 
desperate: For this issue's color deadline, 
we had to schedule final photography be
fore Christmas. But when our work crew 
took a truck to the plant to pick up the pan
els, they found them neither primed nor 
hinged together. Having to prime snd fin
ish-coat all the multi-pane wood frames 
with the glass installed and then rustle up 
our own hinges added many hours, and 
we nearly missed our publication date. 

So, a word of caution: When you deal 
with a custom-door maker, get a written 
contract specifying what you'll end up 
with; obviously our version of "ready-to
install" didn't jibe with Fimble's. 

The company now tells us that the six 
multi-pane units shown, custom-built and 
factory-glazed, would cost you $1,200. 
That includes all hardware and track (with 
specially fabricated corners to follow the 
roof rake) for the overhead door, but no 
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hardware for the tri-folds. And factory 
priming would add about $85. 

Since we had to grab our final photos 
and run before the season's first blizzard 
trapped us at this remote mountain site, 
we plan to go back for photos showing 
how the finished interior looks in its 
screened summer mode-and how the 
screen panels store easily beneath the 
deck. I've learned not to commit myself, 
but I expect to be able to present this se
quel by next spring. 

Meanwhile, if you choose the elevated
deck route instead, you'll want to know 
about a unique accessory for it. See all 
those "lookouts" for hanging plants in 
our photos? How would you like a couple 
of those pots to double as hi-fi speakers? 
Called, appropriately, Potted Sound, 
there's a new planter-speaker that's as 
good-looking as it is novel. The 13-in.-dia. 
pot comes in five ceramic colors and 
takes standard outdoor plants. Since it's 
fully weatherproof, the speaker tucked 
underneath needs no enclosure for out
door use. There are two models: 75- and 
175-watt. For prices, write Quick Market
ing, 177-F Riverside Ave., Newport Beach, 
Calif. 92663. 

Toward tomorrow's kitchen 
In last month's column, I ticked off a few 
kitchen trends from this year's NAHB 
show in Houston. Prior to that, I had flown 
to Chicago for a look at a Sears futuristic 
display kitchen set up in their headquar
ters tower. The first photo below shows 
a pop-up counter dishwasher next to the 
sink; it's small because with tomorrow's 
many convenience foods and efficient 
cooking you'll have fewer dishes to wash. 
The sink itself (center photo) has no fau
cet handles; water volume and tempera
ture are controlled by those touch-selec
tor panels. Both faucets lift free on hoses 
(like your present spray nozzle). Of 
course, the core of the kitchen is a built-in 
home computer (third photo) with a pull
out keyboard that tucks out of spills' way 
when not in use. 

All your shopping is done electronical
ly, as is an inventory of your pantry; you 
can call up an array of menu selections
and recipes to pop into your range-hood 
microwave. And the refrigerator (not 
shown) sports a transparent door: You 
avoid energy-wasting openings to check 
contents by touching a switch that illumi
nates the interior for a visual check 
through the door (is the insulation trans
parent, as well?). Few of these wonders 
are more than experimental prototypes, 
but they show how Sears is planning. 

Two more right-now innovations from 
NAHB's expo: Moen introduced a pair of 
truly novel faucets. The Riser is a long
spout unit that lifts on its pivot to over 10 
inches above the sink (for filling or rinsing 
deep pots and vases); the Swinger has a 
pivoting tip you can flip up to form a 
drinking fountain. Formica unveiled its 
new Color Core laminate, available in sev
eral solid colors that go through the entire 
thickness. This eliminates that black line 
at corner joints and permits an attractive 
bevel to relieve sharp edges. 

Now there's joy for gardeners 
When PS editor Elaine Smay waxed en
thusiastic over a new book, I invited her to 
write a guest review for this column. 
Elaine's an apartment-terrace gardener 
who's done several articles on hydropon
ics in past issues of PS: 

"A new, large-format paperback called 
Joy of Gardening (Garden Way Publish
ing, Charlotte, Vt. 05445; $14.95) ap
peared in my 'in' basket the other day 
and, because of that hackneyed title, I al
most put it into my 'out' basket. I'm glad 
I didn't: The title, though tired, proves to 
be apt. Author Dick Raymond has a TV se
ries by the same name. 

"The book's theme is how to derive 
maximum rewards (in pleasure and pro
duction) from minimum effort and space. 
The means to that end is primarily wide
row gardening- a technique of scattering 
seeds over a rectangle of earth rather 
than planting them single-file in rows. 

" The reason I didn't discard the book 
was its handsome appearance. The cover 
photo of Raymond in his garden and the 
high-quality paper inside invite an inspec
tion-and you find the book is lavishly il
lustrated with color photos and art. 

" The first 70 pages are devoted to con
verting you to wide-row gardening. The 
following 290 mostly tell you how to do it. 

"The book's packed with unexpected 
tips and short cuts. Would you believe 
Raymond has found gardening applica
tions for kitty litter and dog food?" E 
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· Large Capacity. 
Tool Chest: 19"W. x12~"H . x 9W D. (Over1.3cubic 
feet ot storage space.) Cabinet: 18W W. x24W H. x 
11" D. (Over 3 cubic feet of storage space.) 

·Height of combined units over 3 feet: 37111 inches. 

lmoorted frclm Talwan and Korea 

"Copyright1983 0. R.l Industries. Inc. 

'"Toot-Locker is a trademark of 0 A I Industries, Inc 

3FreeGifts 
just tor onlerfng. 

•AS-4.99-value heavy-canvas 
Shop Aprun · 2 aolld-brau body 
padiDCb • A special Surprise 

Fnte Gift 

All ~urs to kttp, wtletller or 
nobou ktep your Tool-locker. 

• 
Tool Organizing System 

A heavy-duty portable tool chest plus roll-about cabinet
both for a price you'd expect to pay for one piece alone! 

25523 

FANTASTIC!! TH PI J ST 

plus $9 .90 shipping 
and handling 

Similar units sell for well over $100!! 
How do we do It? Volume Purchasing ... plus direct 
shipping. Both add up to big , never-before-heard
of savings! 
You don't have to be a professional to know how 
important it is to keep your tools clean, safe and 
dry ... to have them organized, right with you . 
Now you don't have to make a big investment to 
enjoy that efficiency, to have a truly quality, heavy
duty all-steel organizer! 
Over 4 cubic feet of storage capacity ... plus special 
features you'd normally find only on the most 
expensive systems. This is not a cheaply-made 
unit! It's quality through-out! 

Try the Tooi·Locker'" FREE of risk, FREE of 
obligation to keep It! 
Then you'll know why this Tool-Locker comes 
complete with a FULL 5-YEAR WARRANTY. Why 
0. R.I. backs it even further with a 100% Guarantee 
of Satisfaction. If you 're anything less than 100% 
satisfied, just send your Tool-Locker back for a full 
refund, including shipping and handling charges. 
ORDER TODAY.. .IT'S EASY I 
Fill in order form & send with check, money order, 
company purchase order or credit card information . 
Credit card customers can also call our 
24-Hour Toll -Free Order Number: 
800-228-5000 (In Nebraska 800-642-8777) . 
O.R.I. Industrles l We've introduced the Nut & BoltShop*. the4-
Wheel Wonder* and dozens of other high-quality, unique handyman 

-

,_ products. Over2 million satisfied customers. -------------------SPECIAL OFFER COUPON 
ll'y It FREE of obligation to keep Ill 

II not totll ly aatlllled, you can retum your order lor 1 

cornplt1e rtlund, Including shipping and llandllng. 

Make remittance payable to and send to · 
D.R.I. Industries. Inc . Dept PS583A 11100 Hampsh11e 

Ave So . Bloomington, MN 55438 

MAG 64 

INDICATE Tooi-Locker(a) @ $59.99 plus $9.90 shipping and 
ORDER How many? handling for each. (00008000) 

CHECK (,...} 0 I hmt enclosed my clleck or money order lor the lull amount. 
METHOD (MN residents add &,-. aales tax). 
OF 0 I llmt enclosed my company pun:hue order (IIIla card MUST accompany All 
m MEMT pun:ha11 orde,.). 

PLEAS£ 
PRINT 
NAME 

0 Chlrve II to: 0 VISA 0 MaaterCard 0 American Ellpreu 0 Dine" Club 
0 C.rte Blanche 

Card No ________________ Exp. Oat.._ __ 

Signature A.....- - - -----------------
(Need to sian only If charging order) 

MI. 
Mrs. Miss _____________________ _ 

AODRESS. _ _ ________ ....-::=-o;-rr=:-:----------
Street & Number 

CllY ____________ STAT~:..E ___ _LZIP _______ _ 

t.,o~ nghted matenal 
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WORDLESS WORKSHOP 

ByROYDOTY 

0 
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$50 to Ed Quigley of Ra leigh, N.C., for this i dea . Send 
yours (with Social Security No.) to Wordless, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. None can be returned. 
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IC·20 OMMODORe64 
real computer at the price of a toy) (more power th8n Apple II at half the price) 

00 s 00 FREE 
PROFESSIONAL 

• • SOFnNARE 

you buy 6 programs) (when you buy the Commodore-64 Computer for $595.00) 

get the Commodore VIC-20 computer for only 
34.00 when you buy 6 tape programs on sale for 

hnlv $59.00. These 6 programs list for $100.00 to 
32.00. You can choose one of three packs: 6 

pack, 6 home finance pack, or 6 small 
pus1 ness pack. The VIC-20 computer Includes a full 
l;lze 66 key typewriter professional keyboard, color 
t omn1ar1d keys, upper/lower case, full screen editor, 

level II microsoft basic, color, sound and 
real time, floating point decimal, easy to 

fe~ld self teaching Instruction book, connects to any 
, Includes console case. 

33K COMMODORE VIC 11•.00 
with 2~ tlmee more power 

get the VIC-20 computer plus we expand the 
l nt"' memory to 33,000 bytes to give you 2Ya times 
lnn r.• programming power. 

41K COMMODORE VIC 
with 4 timet more power 

4IK COMMODORE VIC S:...OO 
with I t1m11 mort power 

.K COMMODORE VIC 
PROF£SSIONAL WORDPROCESSOR 1211. 

get the powerful VIC-20 computer with expan· 
memory - plus we add The Quick Brown Fox 

l rofes;sional wordprocessor This combination 
you a 49K professional wordprocessor. (80 

umn formatting and mail merge $100 extra). 

TRACTION FRICTION PRINTER $211.00 
l nn,o::tar FIT deluxe line printer, prints 8Yax11 full 

single sheet, roll or fan fold paper, labels etc. 
66, 80, 132 columns. Impact dot matrix. bi· d irec· 

l"ln::. l, 80 CPS. 

IOK MEMORY EXPANDER 171.00 
lix!;lot - Switch selectable - Reset,button - Rib· 

cable. A must to get the most out of your 
IIC-20 computer. 

VOICE SYNTHESIZER 171.00 
your VIC-20 talk, VOTRAX based plus 

o 1u<res found only In $295 versions. 

TOP10ARCADEGAMES 
YIC·20 TAPE PROGRAM SALE II 

....... NaiiM .... 
I. Super Paratrooper (Fantutie) I IUS 
2. ExterminaiOt·Piul 111.18 

(S.ttar than Canlll)eda) 
3. Cricket (S.tter than Frogger) SIUS 
4. Snaekman (S.tter than Packman) SIUS 
5. Galee he Cro11fire (you In the micklle) 111.18 
a. Ant• Matter Splatter (Nuclei< Oilllter) 111.18 
7. Bug Blast (CrMpy) 111.18 
e. Bombs Away (Great) $15.18 

•• 3·0 Maze·Ese- $14.18 
10. Krazy Kong $14.18 

IUY ANY FOUIII - DEDUCT 10'11. MOlliE 

VIC·20 PROGRAMMING AIDSII .... 
• lnlrO<fucuon to bls•c progremmmg 122.15 

(manual and t-s) 
• Advanced baSIC orogramm•"' 22.15 

1manuar and tapes) 
• Programmers reference manuaJ 15.15 

t288 pages - you "'""' have t~oa!) 
• Programmers ea1y reference card ,.. 

llableS·I•SII·draw •nQI) 
e VIC·20 Revealed 11.18 

(267 pages Ol VIC seerell) 
• 8502 Mae~.,.. Language A11em1>teo 24.18 
• 16K Programmong cartrodge 71.00 

<o•ves "ll' more programm•no power -
get 12• 95 t6K adventure game lrMII 

PROFESSIONAL SOFTWARE 
Neme 
word processong pack 
complete Data ~se pack 

(Includes Ma11merge1 
Electronoc spreadsheet pack 

(hke VISocaiC) 
Accountu'lg pack 

(personal & busonessl 
Programmers Helper 
Programm1ng Reference guode 
~SIC Tutor 
Typtng T ufor 

$69.00 

$69.00 

Sot9.00 
$59.00 
$18.95 
$19 .95 
$19.95 

80 column BOARD 
80 cl'laracters per lone on tl'le screen at one lime. In· 
eludes word processong pack (list $89.00). complete 
data base pack (lt st $89.00). Electron ic spreadsl'leet 
pack (ltst $89.00). ALL FOR ONLY $275. 

We !'lave over 300 Programs tor 
tl'le Commodore 64 Computer 

WE LOVE OUR CUSTOMERS 

You get the extra powerful Commodore-64 computer 
(64,000 bytes RAM plus 20,000 bytes ROM). Full size 
66 key typewriter keyboard, 320 x 200 high 111801u
tlon graphics, text Is 40 columns by 25 lines. 1000 
displayable characters, 8 moveable sprites, pro. 
grammable synthesizer (4 wave forms, full ASDR). In 
addlt,lon to these features we give you FREE PRO
FESSIONAL SOFTWARE VALUED OVER $300.00. 

PROFEIIIONAL 
PACKAQI 

This wordprocessor Is specially designed for the 
Commodore-&4 uttl!zlng the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training. Complete cur· 
sor and Insert/delete key controls are used. Block 
movement and/or duplication, line Insertion and/or 
deletion, automatic centering, margin settings, tab 
settings, copy, disk or tape handling, and all printer 
types. Up to 99 continuous pages of text can be 
output to the printer. List $89.00. 

COMPLETEDATAIASEPACKAQE 
A user friend ly data base system that makes In
formation easy to find and store. You can add, 
change, delete, and search for data. Print the In
formation on a printer In any format desired. When 
combined with the word processor pack you have a 
powerful merge program that allows custom 
documents and personalized mailing lists. Uat 
$89.00. 

COMPLEtE ACCOUNTING PACKAGE 
(Home or Sm1H l•lnell~ 

Thla general ledger program Is perfect tor amau 
business as well as home. It utilizes a double entry 
bookkeeping system. You only need enter one tran
saction and the computer will handle the other. All 
accounts are user deflneable and will build for 1 
year, resulting In a file of all tranaactlona by ec
count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 187 entries per month). With thla 
accounting program you will be able to monitor 
your financial growth as well as your expensea. List 
$59.00. 

COMMODORE-M PROQRAMIIERS 
REFERENCE GUIDE 

This Is the In-depth guide that goes Into the heatt 
of the 64, All aspects of the basic and machine 
language are covered. (A must for anyone wishing 
to program the Commodore-64). Llat $20.95. 

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS 

---------------------------d $10.00 for shipping, handling and Insurance. Illinois residents 
lple,ase add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 

ers. WE DO NOT EXPORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 

delivery, 2 to 7 days for phone orders, 1 day express mall! Canada 
lnrrt'""' must be In U.S. dollars. 

I 
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I 
• 1-·---------------------------

PRDTECTD 
ENTERPRIZE S (we LOVE ouR cusToMeRS) 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121382·5244 to order 
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A COMPLETE 
SOFT 

Discount Software Buyer's Guide, crammed 
with useful facts, can be yours for only $5.00. 

But you get every penny back when you order your 
next low-priced program from Discount Software! 

Mail the coupon and you'll discover descrip
tions, features, system requirements, and solid 
advice on scores and scores of programs. Look at 
all you get: 

i. Step-by-step guide to software shopping. 
2. Hardware buyer's guide. 
3. System requiremen ts for each package. 
4. Glossary of software categories. 
5. Directories of software for CP/M, Apple, 

and 16-bit machines. 
6. Thorough product descriptions. 
7. Selection of games. 
8. Fast-find table of con tents and index. 
Send for your guide today. Only $5.00 now, 

it might well turn out to be free. 

r----- s ~ EOFFER 
Yes- rush me the useful Discount Software Buyer's Guide. My 
enclosed $5 check is made out to "Discount Software:• I understand 
that this sum will be rebated to me when I make my next purchase. 

Name ________________ ~~~~----------------
( Piease print) 

Company ____________________________________ __ 

Address ____________________________________ _ 

I City State Zip __________ __ 

I Mail S5 check to: Discount Software, 6520 Sehna Ave., 
I Los Angeles, CA 90028 psi 

~-----------------------~-

Porch for all seasons 
(Continued from page 109) 

a more pressing concern had it been 
possible to position the 300-square
foot porch for maximum solar expo
sure, but the entry wall to which the 
porch would have to attach faced east
southeast and was partially shaded 
by a huge willow at the south end. 

To maximize whatever winter heat 
.gain I'd get, contractor Leigh Mont
gomery and I decided to do all glazing 
with Solakleer low-iron glass, recent
ly introduced by General ["Wonder 
Windows," PS, April '82). Since it has 
few iron-oxide impurities, this glass 
improves solar transmission by reduc
ing absorption within the pane; over 
90 percent of the solar energy passes 
through to heat o.ur floor's quarry-tile 
surface. Ideally this tile should be laid 
over an insulated concrete base, to re
tain solar heat (as specified for Jeff 
Milstein's add-on sunspace featured 
in the May '82 issue); but my poten
tial heat gain didn't justify the instal
lation cost. Instead, our crew insulat
ed the underside of the plywood deck 
by laying rigid-foam panels in the 
joist cavities (see plans-leave a %
inch air space between the foam and 
the plywood), then we just laid the ¥2-
inch-thick tile in thin-set mortar. 

The contractor gave the floor maxi
mum solar exposure by using fixed 
Solakleer panes under the railing 
(%s-inch impact-resistant thickness; 
standard gauge was used in all mov
able panels). We'd have benefited still 
more, of course, from double glazing, 
but again the expense couldn't be jus
tified in our situation. We did com
plete the enclosure by installing en
ergy-saving storm doors at each end. 
After the report PS published last De
cember, I chose JCPenney's double
pane, thermal-barrier pre-hungs for 
this job. The glass panel snaps out to 
be replaced by summer screening. 

In keeping with the country look of 
the house (the main roofofwhich has 
weathered cedar shakes) we chose ti) 
roof the porch with three-dimensional 
fiberglass-based asphalt shingles. For 
a rustic accent, the thickness of the 
ridge tabs was doubled. 

Note that my contractor chose bal
loon post-and-beam construction, bas
ing each of the 10 posts on a concrete 
pier that's sunk below the frost Iinl. 
Anchor bolts, set into each pier's top, 
take Teco post anchors designed not 
only to lift the post ends away from 
dampness but to permit alignment 
acljustment after the concrete sets. 
We let the piers cure several days be
fore erecting the post-and-beam 
framework on them. 11!1 

150 I POPULAR SCIENCE CopynghtL'd ma.enal 



Advenisement 

To Be Sold For Only $10 Apiece 
In ammoth Publicity Drive 
All who wish to apply for a new Computer Telephone 

should write to the company address below 
before Midnight, July 31, 1983 

NEW YORK-One million 
new UDS Computer Tele
phones with electronic mem
ory and pushbutton dialing 
will be sold as part of a publi
city campaign for only $10 a
piece to the first one million 
persons who write to the com
pany address before Midnight, 
July 31, 1983. 

These are the same famous 
UDS Computer Telephones to 
be nationally publicized in The New 
York Times, TV Guide and other lead-
ing magazines, with electronic re-dial 
(which automatically keeps re-dialing 
busy or unanswered numbers till they 
answer) and electronic "mute'' (which 
lets you talk "confidentially" without 
putting your hand over the mouthpiece.) 

Only half the size (and half the weight) 
of standard phones, they also have ad
justable electronic ringers, which means 
you can turn them "off'- for complete 
silence- whenever you don't want to be 
disturbed. And when you finish your 
call, you don't have to bother hanging 
up-simply put the unit down (any
where you please) and it will hang itself 
up, automatically. 

These new UDS Computer Telephones 
are FCC-approved and require no in
stallation. Simply plug them into the 
same modular outlets as your present 

rotary dial or pushbutton 
phones. You can then legally 
return your present phones to 
the phone company, saving 
yourself up to $8 a month (or 
over $90 a year) for each 
phone you return. 

These new UDS Computer 
Telephones will not be sold at 
this price by the company in 
any store. To obtain one at 
this price, apply in writing to 

the company address no later than 
Midnight, July 31, 1983. 

Each phone carries a full one-year 
money-back guarantee, and the com
pany will replace it, free of charge, if it 
ever fails to function. There is a limit of 
two (2) phones per address at this price, 
but requests which are mailed early 
enough (before July 25) are permitted 
to order up to 5 phones. 

To apply for a new UDS Computer 
Telephone, mail this original printed 
notice together with your name and 
address and $10 for each phone desired. 
Add $2 shipping and handling for each 
phone you are requesting. Mail to: 
Carter & Van Peel, UDS Computer 
Telephone Offer, Dept. 191-3, Box 
1728, Hicksville, New York 11802. 

@ 1983 Caner & van Peel Lid (V21410) 
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. , 
perfect! Discontinued sertes: 

$5,060,000 Inventory of 
Last Year's TORO Models! 

PUBLIC NOTICE! 
Finder's Fee Paid for 

Uquidation Inventories! 
We •• authorized llquldlltors of cone....., producta thet mu.t be 
quickly eold at d,.atlc price reduc
tion• for reuona auch a : 
Ovet'Pf'OCIUC1ion. L .. t yeer'a mod
ala. Economic .-salon. Out-of
-eon proclucta. S.nltruptcy or 
om. finencllll problema. Order 
ca.-letJona. Plent cloelnga. etc. 
If you know of any compeny wl1fl 
eurplua lnwntorllla that must be 
quickly IIQuideted for caah. phone 
ua Toii-F,..: 1-800-328-0809. 
Only proclucta In perfect operating 
condition will be conaiderad. We'll 
pay you a finder' a fee beaed on a 
percentage of the total value of the 
ulea contract. (Offi~ and ulea 
repa of mfgr. are ineligible for fee.) 

• Electrically operated! No gas. No engine problems! 
• Mows AND trims flush up to walls, trees, fences! Safety bar 

under handle. 
Relea .. grip. 
angina stopa. 

• Cuts grass finely for mulch. No need for bagging! 
• Unique twin revolving heads with FOUR flexible 

cutting lines to slice efffdenfly through grass! 
• Cuts a 20" swath. Adjustable cuffing height! 
• Safer to use than any metal-bladed mower! 
• Ughtwefght! Less than 35 lbs. Easy for 

senior dtlzens, women, young teens! 
• Backed by TORO one year limited war· 

rantyl Service centers nationwide! 

FOLDS DOWN 
COMPACTLY 
for tranaport in 
trunltofcaror 
tor hanging on 
garage well 

For upright 
graa-. Not 
for c,..ping 
graa-auch 
aa hrmudll. 

Parta available 
for .,..,. to - · 
from Toro aarvice 
centara 
netionwlcle. 

AUTOMATIC 
LINE FEEDi 
Fing&l ~ con· 
trol for auto
matic feed of 
IN. No ban~ 
ing or atoop
lng. 

"-_., ® 
tZO VOLTS A.C. 

DOUBLE 
IISULATED 

A genuine TORO mower .. . factory 
perfect . . at FAR below distributor 
coati What'• the catch 1 Just thia: 
'TheM are 1ut y.er'a cfiacontlnued 
modela. But they atilt cany TORO'a 
n_ormal One Year Umltad Warranty! 
ELECTRIC MODELl Eaay pushbut
ton start with two heavy-duty mo
torw for plenty of po-. 

EASY START I Plug in 
cord and prwa a but
ton . Simple. fast, ...,. 
.terti every time. 

2 CUTTING HEADS wl1fl 
4 flexible linea revolving at 
7500'rpm. to alice cleanly 
1ti10Ugh gra ... 

UNIQUE TWIN SPIN HEADSI7500 EASY HANDL.INGI About a .. imple 
rpm. of apinning action turn the 4 and eaay to handle .. self-propelled 
flexible filament linea into highly ef- g• model. beceu .. of lightweight 
factlve cutting instruments. dealgn. Big. easy-rolling wheels. 
LIGHTWEIGHT! le .. than 35 lba. SAFER TO USE! Rapidly revolving 
No bulky, heavyweight gea engine cutting lines alice aherply through 
to puah around. Especlaly eaay for gre .. but do nothavethedangeroua 
aaniorw. women and young teena to aolidity of hard, metal: bled•. 
handle, -n on alopea and hills. SAFETY SHUTOFFI Rete ... your 
EDGE TRIMS. TOOl Mowa. trima hold on handlebar and engine stopa. 
at the .. me time. Flexible cutting Starts ega in at touch of puahbutton. 
linea extend slightly beyo nd wheel• 
on atdea. so you can cut fluah up t o There is NO finer name in mowera 
walla. fencea. treaa. Convenient! than TOROI Now YOU can get one 

at a senaetionally low price! 
MULCHES AS IT MOWSI Overlap-
ping cutting areu of 4 flexible lines So stop sweating. straining. fuuing 
alow them to slice and real ice grass over heavyweight mowerawith finr. 
In fi r · f B cky engine• thet run out of gas. T eke 

Manufacturer's 
Suggested Retail 

•229.95 
OUT THEY GO AT 

to ne c 1pponga or mulch . ag- it easy! Get this lightweight, effici-
ging is unneceaaery . ant TORO with puahbutton start. Price aubject to change in 60 daya. 
ADJUSTABLE CUmNG HEIGHT! Offer void outaide original 48 atata. 
Youcaneaaityawitchfrom1 1h. 2 V4 r:---------------1 
_o_r_3_inc_h_c:un __ i_n_g_h_ .. _·g_h_u_. _________ l C.O.M.B. Co. I Uquidetora Dept. B-998-4209 

u I Send-Toro Mower!Trimmer(aj at e88 each plua .,8.76 EEl 
6B50 Wayzata Boulevard I Minneapolia. Minn. 55426 

I each for ahipping and handling. (Aiow 2-3 w ..... for delivery. 
Credit card members can order by Add 2 -3 _,..extra if paid by chedt. Sorry. no C.O.D. ordllra.) 
phone, 24 houra • dlly, 7 daya a week. I Minnaeota realdentl edd 6% atate aalea tax . 

Toll-Free: 1-800-328-0609 I ~~~;:~::~::: oot~:.S.C.'; OVISA OAm. Eltp. 
If buay oignal, or if no answer. call: 1 
Toi .. Free: 1-800-328-5727 I :~~:eo PRINT CLEARLY xp. 

.... In Minn-. call: 1.S0.742·5685 Name'---- -------------
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11' Sea Eagle 9 
holds 5 adults 

Sea Eagles last for years, go almost anywhel9 and can 
be used fishing, sailing, camping, riwr running and 
yacht tending. a Write for FREE COlOR BROCHURE! 
Sea Eagle, Dept PS35B, Sl James, NY 11780. 

Or phone: 
516-724-8900. 

THE GAGE CAR 
MANUFACTURERS 
LEFT OUT 
Plug-In VoiHCator Checks 
Car Batteries, Regul• 
tors, Alternators, & 
Charging Systems, 
and tells H your car 
needs 1 tune-up. 

The easy to read Volt
i-Cator warns you before 
trouble disables you or re-
turn within 10 days for full refund. Just $19.95 includes 
postage and handling. Made in U.S.A. -----------Send to: Be-Sure 

P.O. Box 500 • Pa1nesvilie. Ohio 44077 
Check 01 
Money 01der 

Narne __________________________ ___ 

City 



MARINE SURPLUS SALE! 

) 
to be offered to the public 

cases ~mi~h~tonWhU 
Starting midnight tonight-Marine Surplus Depot 
will accept orders directly from the public for the 
following motor pool parts and accessories, so long 
as limited supply holds out. Items being released at 
this time are: 

STO .... OOF, HEAVY-DUTY CAB, JEEP II TUJCK TOPS 
A 'Portable Garage'-each is a huge 25' x 12' constructed of heavy-gauge, high
density polyethylene with 8 reinforced grommets to insure tie-down protection from 
rain, sleet, snow, dust, dirt or salt spray. Guaranteed stormproor. waterproof, rotproof, 
mildewproof ... strong enough to withstand ocean stonns ... big enough to cover 
any car, jeep, station wagon, pick-up truck or van. Also great to protect boats, 
motorcycles, machinery, firewood, barbecues and lawn furniture. LIMIT: S per 
address. # 101 Only $8 each. 

IIIA&INE NIGHT DRMNG GlASSES 
Cuts out headlight glare-blinding sun- even lets you drive through fog or snow with 
night-owl vision! Special lenses make dim. hazy objects suddenly appear movie-screen 
clear. A mu~ for every glove compartment. UM!T: 3 per address. 

# 102 Only S9 a pair. 

SEA II nELD IINOCIIUIS 5I MIU: IWIGE 
f'EATURE SUPER 7 x 50 LENSES-IDEAL FOR NIGHT VIEWING SO POWERFUL YOU 
CAN ACTUALLY TELL TIME ON A CLOCK A FULL MILE AWAY! Each of these precision
ground non-prismatic 50 MILE RANGE BINOCUlARS are so powerful you can actually 
sit in the grandstands and 'lip-read' a quarterback calling signals a whole football field 
away! Precision-engineered with haze-resistant lenses, these rugged, light-weight 
Sea & Field Binoculan withstand rough conditions- aD sorts of weather. Giant 7 x 
SO lenses capture and magnify so much light- great for nighttime viewing. Each 
super power binoculan features 7 x 50 high-impact shatterproof lenses . .. instant 
center focusing ... custom eye-width adjustment ... wide-angle field of vision. 
Perfect for sport fans, nature lovers, theatre goers. boat owners, airplane pilots, 
hunters, travellers, etc. LIMIT: S per address. TECHNICAL SPECIFICATIONS: DEPTH 
OF FIELD: S.O feet to SO nautical miles; LENSES: Non-prismatic, run 7 x so. 
shatterproof; FOCUS: fast center rotary; CLARITY: Total spectrum intensity- no 
distortion; RANGE SPECTRUM: 7 x SO wide angle. #110 Only S9. 

MECIWVICS 107-PIECE TOOL SET 

Ideal for home, car, truck, boat. aircraft! Each of these mechanic-quality, "Motor-Pool" 
type socket-wrench and tool sets is a complete outfit- a shop itself with just the tool 
ready for just about any repair job that comes along. Designed to last a lifetime for 
cars, trucks, !ann equipment, diese.l engines, gas engines ... 107 pieces aD stored in 
their original, heavy-duty metal, fitted carrying case. 7-Pc. screwdriver & tool set. 4· 
Pc. cold chisel set. S-Pc. open end wrench set. 14-Pc. driB bit set & case. I metal 
carrying case. I reversible ratchet. 18-Pc. ignition wrench set. I screwdriver/tool 
handle. 15-Pc . hexagon set. 9-Pc. "l" handles for socket drives. I drive socket adapter. 
6-Pc. nut drive set. 23-Pc. assorted size drive & socket set. I drive & socket set bolder. I 
vinyl case socket wrench holder ... 107 -Pc. set. l iM IT: 3 per address. 

# 104 Only $19.95. 

PILOTS fOLDING Sl/NfiiASSES 
Designed of high quality precision engineering .. . features aviator styling .. . fine, 
gradient lenses designed to protect against ultra-violet radiation ... precision 
corrected for true 20,.20 clarity ... fog resistant . . . comes in black zippered softer 
than suede case to protect your folding aviator glasses when not. wearing them. 
Demand at this unbelievable price is simply crazy! LIMIT: S per address. 

# 105 Only $9.95. 

POWEll-WINCH UnEil 
Ufi A RJU TON WnB J1JST 2 nNGEISI 

Marine Seamen's Power-Hoist .. . smaD enough to lit in glove compartment ... 
strong enough to lift 2,000 pounds--or tow a car out of a ditch- as easy as you reel in 
a fishline! Simply hook or strap one end of this MARINE SUPER-POWER HOlSTER to 
any crate ... outboard motor .. . freight ... furniture ... logs .. . fencing ... 
construction material ... even a car engine ... ANY LOAD WHATSOEVER ... and 
just simply wind away with just 2 fingers! Built In system of synchro ratio-gears and 
pulleys does aD the heavy lifting for you. Makes pounds feel like ounces! Comes with 
6S feet of power-lift cable; double grip safety hooks; heavy duty welded rings; lifetime 
rustproof rollers and rustproof cadmium housing. Wiele variety of civilian uses: for car 
towing, lifting, moving, machine shop work, fencing, boating. camping, etc. LIMIT: 3 
per address. #106 Only $9. 

IIWUNE POIT.UU: AI&-PlJIIP COMPilESSOI- WITIIIRJILT-IN GAUGE. 
SIMPLY STEP ON TBE POWEll-PEDAL •• • 

HUGE CYLINDER AND RAM-JET PISTON deliver up to 100 lbs. pressure instantly! Uke 
having a service-station air-hose on caD all the time. Inflates: auto, truck, bike and 
motorcycle tires. Air mattresses, rafts, beach toys ... footballs, basketballs, balloons. 
Comes with mounted calibrated, precision pressure gauge with big sweep·hand 
indicator needle for easy read-out. Also features flexible 24·inch air bose ... airtight, 
automatic lock tire-clamp PLUS free set of nozzles and valves to fit aD inflatables. 
Lightweight ... folds down to size of smaD auto-jack. Shipped in original carrying 
case. No car or home should be without one. LIMIT: 3 per address. # 107 Only $12. 

SIJ&PI.tiS COl ION TOWELS 

Ideal for home, ship, garage, car, boat, beach and picnic too' All brand new-never 
used- still in original cases! Same type as sold in stores for up to S times this 'Direct· 
from-The· Depot' price! Heavy-Duty, Super-Absorbent, IOO'lf. fully woven white cotton 
towels for only $9 per case (comes packed 12 to the case). Each is ideal for all your 
cleaning needs around the home, in rec room or shop, to keep in car, take on boat, or 
use at the beach on picnics. camping or hunting! Completely machine washable ... 
shrinkproof ... these big, 22 x 14 thirsty towels spread out to over 300 sq. inches!
bigger than a laflle-size newspaper page! Super strong and super absorbent, they are 
recommended for aD sorts of civilian heavy-duty and handyman clean-up uses. 
Guaranteed for S years even under toughest conditions and repeated washing, OR free 
replacement at any time. A wonderful opportunity to stock up and store away for future 
use while stilt available at this incredible price. LIM IT: 10 cases per address. 

# 108 Only S9 per c~e 
(12 towels to the case) 

r----------Mail No-Risk Coupon Today·-·- ·-·-·-·-·-----.1... 
MARINE SURPWS DEPOT, Dept. M'Cf· 12 
Box 9308, Port Wuhlo(lloo, NY tiOSO 
Pleut RUSH tnt the following Morine Surplus Depotlttm(s) indicated below. If I am not rompletdy thriltd 
and dtli!lbttd I m.ay ,.tum witbin I~ cloys for 1 fuD rtfund (less posl.lge and handling, ol coune). 

01Y 
POSTAGE/ TOTAl 

ITt.M # DESCRJmON UHIT PRICE HANDUNC PRICE 
101 'Portable earu. · T.n>S $8 S2 
102 Nifht OriviM Glassn $9 Sl 
110 Sea & fiekt Binoculars $9 S2 
104 107·Pit<e Tool Stt $19.95 SJ.SO 
105 FoldTrli Sunllos..,. $9.95 Sl 
106 Power Winch Lifter $9 $2.50 
107 Portable Air Pumo $1 2 $3 
108 Cotlon Toweb S9ca"' $2 

CHAR1;[ In (Minimum $15) :1 VISA !l Ma•t•rl:anl TOTAl. ORDtkW 
No c.o.o:. p~e .... up. N, Y. rtsiMnts .td salt'S lu 

Credit c~ " Oatt TOTAl ENCLOSED 
NAME 
ADDRESS 
em STATE ZIP 



A selection of products and services for Popu lar Science 
readers available direct by mail. Enjoy the fun and con· 
venience of mail order shopping. Please order directly 

from the advertiser. For advertising rates for this section, 
write Clare Cain, Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. 

IARA&I DOOR OPENERI 

• Rldlo 
... Cctntwltd 

• Buy Factory DIIICt lftd SM 
•1110UIIndlln U.. • Frte 8rodlln t--4-~ 
• - Homlownlr l•tllldon 
• lmmeclllt Slllpnnt by UPS 01 PP 
HELPMATE Equipment Co. Dept. PS583. Baroda, Ml 49101 

SAVE TIOISAIIDS! Use our Jow.cost F ac1orY Oii1CIIIollbJe.. • 
llulalld Glass. tJ\ TAX CREIIT! QUAIITITY DISalJMTS. :;' . •. 
lnt·~ .. - 11.151 ,, .. 71 - 111.151 ; ~ ~~ - I!UIIhZ -SU5 , " ;If 

ACT TODAYII404J 1111·11110 ' 
IIIAI••IInl &•., c:a•a • F 
P.O. Ita 4401111 • Alllllll, BA 303311 

0 rill a water well 

or a free-flowing 

spring in your 

backyard. Have 

all the pure, 

fresh water you 

want FREEl 

Easy to 

operate as your 

power lawn 

mower. 

30,000 SOLD I 

FOR FREE BROCHURE 

CALL TOLL·FREE 
1·800·821-7700 

- • 
(Ask for Extension 797) 
C.ll anytime includina Sundays 

OR WRITE TODAY! -----------
® 

PRINT FOR PROFIT ~ 
Cards: stationery: envelopes; 
advenlslng: labels: tickala: OSL 
cards: announcemenla: greeting . 
sympathy. prayer cards; tags, 
a1c. Save money. 
Own a Printing Bua/n-. 
We supply every1hlng direct 
from factory. Easy instructions. 
Also raised printing like engraving. ,.._""' 
Have home shop. ~to Income. 
Send $1 .00 lor catalog. 

Dept. 113-CE. Meriden. CT 06450 

~~~~~~~----~-~~ 
Bolt a MAGNATRAC Kit together and do odd jobs lor extra 
cash. Thousands sold lor loading, dozing and gardening. 
• CATALOG ol Klt construction and uses • $1.00 
• ASSEMBLY MANUAL · 57.00 on any purchase 
STRUCK-KIT, PS53 WI 53012 

REPAIR HYDRAULIC JACKS 
[am wfllle ~~'" lum at home. 110· 
lioos of jaW In ps alld outo ,.nice 
slllioos. lluc~nt firms. l>ocfy shops. 
ripon. lodories and lorms llHd ,.,.. 
itina .. . most of wfljdl you can leam 
to repair. We $!low jVU HOW. Start 
.,,. tim< io your baStmtnl Of P· 
1111- "'' -rtunity lor mothlnia. 
ACT NOW! -lot-- PS$ ....... __ 

HYDRAULIC JACK REPAIR CO., INC. 

leU.' 
Eech 

$19.95 
Qly. Oioc. A•ll 

lupei'Po•lliul 

Wireless Mlc 
10 times 1110111 pooani .., OlhW mics. 
T ransmils up 1D 14 mile 10 ~ FN radio. 
Easy 10 -'* kil 15V bll1ery (no! Ind.) 
Ceil (Jell) 121-1000 or .-c~ SfUI+ *1.00 Mllp~ ._liD Ult c-. 1'.0 ... ,._31112, ~ 1. 
COO'a • 'liliJI'- For catalog ol transminers.\lllice scramblers 
and other spec:lalty items, tnclo .. $2.00 to USI Corp. 

OFFER EXPIRES MAY 31st 

Build this bea 
Dome Home 
by yourself! 
Enjoy super-low 
house ents and energy bills. 
Save up to 60% on bu ilding costs and up to 50% on utilities. Beautiful Monterey 
Domes geodesic home kits are extremely energy-efficient, unbelievably strong, 
earthquake resistant. and easy to assemble. No special tools or skills necessary. 
Our unique, patented building system is a dramatic breakthrough- makes home 
construction a reality for the novice. 

Monterey Domes pre-cut, color-coded shell packages ship direct to your site. 
Models up to 3,500 sq. ft. Prices start at $3995. 

Find out why a Monterey r--------------
Dome is the best home for I 0 Please rush me your exciting 90 page color 
you. Send for our exciting, CATALOG & PLANS BOOK. Enclosed Is 
color Catalog & Plan Book - I $6.00 postage Included. 
90 fact-filled pages of afford- 1 
able homes. Sales represen
tatives available for ail 50 I 
States. Write today! 1 

<,~~ I 
~~t2c• 1 

0 Also send me your ASSEMBLY MANUAL 
for an additional $5.00. 

NAME 
ADDRESS ____________________ ___ 

CITY, STATE, ZIP 

I 
I 
I 
I 
I 
I 
I 797 Anderson Road 

Opelika, Alabama 36802 
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LOOK AT ALL YOU GET: 
FULL REMOTE OPERATION SO YOU 
CAN CALL IN FOR YOUR MESSAGES 
ANYTIME FROM ANYWHERE. Simply 
call your own phone number from any 
telephone in the world. "beep" your 
pocket-size remote device into the 
!mouthpiece. and hear your messages 
played back to you. 

"VOX .. VOICE ACTUATION CIRCUIT 
TAKES ANY LENGTH MESSAGE. Your 
Cobra Remote begins recording an 
incoming message when it "hears" the 
caller's voice. It continues to record for 
as long as the caller talks or until he or 
she hangs up. And Cobra will take an 
unlimited number of messages. 

TWO CASSETTES FOR CONVENIENCE 
AND EASE IN CHANGING YOUR 
MESSAGE. Your "hello" message is 
recorded on one cassette Uust by 
pushing a button and speaking into the 
built-in microphone). Incoming 
messages from callers are taken on a 
second cassette. This gives you three 
advantages: 1. You need to record your 
announcement only once. not thirty 

DIBLE L 
PLUSAF 

Full One-Year 
and Ten-Day Trial Perioil 
on this Exdusive OHer 

If you're like most busy people and haven't gotten 
around to picking up a telephone answering machine 

or if you're w aiting for prices to come down. we think 
we can make it easy for you to decide. The Cobra Remote probably 

has every feature you could ever use. And you won't have to spend $250 or 
/ S300 to get those features. Plus. as as a completely free bonus. you get a 

Cobra push-button telephone. Total P.rice; $149.95 . .-''\"' t -4 . . .. -- .. ' - . ~ . 
'"" • I* .. " - d ~ ~ \. \_'~J\~'-''-\. ~-1.\ 
times as with some machines. 2. You FULL-FEATURED KEYBOARD Simple 
can change your message at will-push and convenient. the Cobra Remote is 
a button and speak. 3. You can erase the the only all-push-button machine with 
messages you've already heard andre- all the luxury features including fast 
use the cassette. or you can file forward. fast rewind. and remote 
cassettes away to keep a permanent rewind. 
record of your messages. 

EXCLUSIVE 'DISCONNECT DIRECTOR' 
MEANS NO ANNOYING DIAL TONES TO 
LISTEN TO. If a caller hangs up without 
leaving a message. and a dial tone comes 
on. your Cobra will know the difference 
between a dial tone and a voice. and 
immediately stop recording. 

ADJUSTABLE NUMBER OF RINGS. You 
can set the Cobra to answer your phone 
after four rings or two rings to give you 
the chance to answer the phone before 
the machine does. 

FAMOUS COBRA QUALITY AND FULL
YEAR WARRANTY. We guarantee both 
the Cobra Remote and telephone for a 
full year because it is highly unlikely 
that anything will go wrong. Cobra 
manufactures these units with the 
same precision that goes into their 
famous CBs and cordless phones. 

ABOUT YOUR FREE COBRA PHONE. 
You get easy push-button dialing 
whether you now have Touch-Tone or 
rotary phones ... Automatically re-dials 
number if busy ... Has built-in "HOLD" 
button ... On/off switch for ringer. No 
wiring needed-just plug in ... Save the 
Telephone Company rental 
charge-own your phone FREEl 

FREEDOM-OF-CHOICE CALL 
MONITORING. If you're busy or not in 
the mood to talk. let Cobra answer the 
phone for you while you listen to the 
caller over the built-in loudspeaker. 
Then if you do decide to talk. simply P. s. If you think you've found a better 
pick up the phone yourself. value than this. let us know and we'll 

beat it. We love the Cobra for quality 
RED L.E.D. LIGHT FOR CALLS and price. but also carry 
RECEIVED. Light will flash if messages every brand of phone equipment. 
have come in while you were away. Call or write us with your best price. 

·-------------···----~ I TOs THE RIGHT ANSWER, 111 Third Avenue, New York, NY 10003 1 
1 Enclosed is s for COBRA REMOTES WITH PHONES 1 

SAME-DAY SHIPPING I QTY I 
... If you pay by money @ S 149.95 including FREE phone (Additional phones ' 29.95 each.) 

111 Third Avenue 
New York. NY 1 0003 

order. certified check. or 1 (Additional remote beepers only ' 19.95 each .) POS2 1 
credit card. Outside USA. I Shipping·& insurance ' 2.95 per order. N.Y. residents add tax. I 
add First Class postage for 1 Charge my: VISA o MC o DC o AM EX o Phone t I 
7 pounds. plus Insurance. I 1 

Card• Exp Date _ _ _ _ 

ORDER BY PHONE I Name ignature _ _ I 
Call 24 boun a day I Address (Not P.O. Box) I 

Dept." 212/734 4455 I City State Llip nqh•edm<JI~<11 Call collect for 



( OMIP&IIII 
NON· GRID 

NAME PRICE WATTAGE SHORTING QUIET CUANING 

Flowtron 81<2000 $100.00 15 No No Yes 

Sears 1402 100.00 20 No No Yes 

Alntrol xuoo 110.00 20 No No Yes 

Chatm2ioW 6153 90.00 15 No No Yes 
Hall American 10205 140.00 16 No No Yes 

MARK VII 14.95 75 Yes Yes No 

DON'T BE FOOLED BY GRID TYPES 
An article on insect lamps in the June 1982lssue of Consu
mer Reports indicates that insects entering grid-type lamps 
are free to fly right out again unless they are electrocuted 
by touching 2 grid wires simultaneously! Grids in many 
lamps are fairly widely spaced and hundreds of the most 
bothersome gnats and insects are free to buzz about and 
"bug" you. Grid-type lamps also tend to clog up with insecl 
remnants which must be removed every few days. Clogging 
also tends to short-circuit grid lamps. 

THE SECRET OF THE MARK VII 
Its powerful 75 watt Angstrom Black Ught, recommended by 
the U.S. Dep't. of Agriculture as the best light for attracting 
phototropic lnsecls, has a wide wave length . .. enough to 
attract insecls from ever a full acre. All light sensitive, pesky. 
flyh'lg insects, larQe and small, are destroyed once they 
come in contact with the lamp. The Mark VII has UL listed 
parts made in the U.S.A., is 100% safe for children, pets, 
birds. and beneficial day-working insects, and is environ
mentally accepted. 

NOT SOLD 
IN STORES 

The Mark VII uses the 
same proven effective 
princip les used at many 
stadiums, race tracks, 
restaurants, dairy barns, 
swimming pools, etc. 
More than 200,000 have 
been sold in the U.S .A . 
and thousands more in 
insect infested sub-trop i
cal countries In the West 
Indies, Mexico, Panama, 
India, Malaysia, etc. Its 
attractive, non-conduct
inq molded plastic body 
is Impervious to the ele
ments and should give 
years of trouble-free 
service. Extra bulbs are 
available at low cost. 

I-- 30 DAY MONEY BACK GUARANTEE- --
1 Insect Control Co., Dept 563 
I 1~10 44th Ave., Long Island City, N.Y. 11101 

I 
I 
I 

Yes, I want to rid my home and patio of flying, pesky Insects the 
safe, effective way. Please send 0 One Mar1< VII Insect 

Control Lamp at $12.95 plus $2 to cover pstg. & hdlg. 

SAVE $4.95. 0 Send 2 Insect Control Lamps for only $24.00 plus 
$3.00 for pstg. & hdlg. 

Enclosed Is my check or M.O. for ;zo.$ ___ (N.Y. residents 
add sales tax) OR, charge to my 0 VISA 0 MASTER CARD 

No.--------------Expire Date ___ _ 

Name _______________________________________ _ 

Credit C.rd Cuatomera 
C.ll Toii·FrM 

Address _________________ ~ 

1-800-327-866 
No c.o 

City _________ State _____ __... ip, ____ _ 

Train at home In spare time. No previous 

I 
experience needed. T oola and materials 
Included with course. No special talent re-

I qulred. We show you what to do, how to 
do lt. &ET FREE FACTS! 

I CALL TOll-FRE.E----

11-800-228-2028/~· 420 

1 (Ia lltlnaka Clll (402) 571-4100) 
CALL ANYTIME-24 Hours a day, 7 days a week. I Of write today. No cost. No salesman will call. 

1[!;1] Ellctrlciln Scllool 
--- Dept.PC043, Scranton, PA 18515 -------------

I 
I power. Send 53.00 Catalog to Dept PS 

I ~~~~=========================== I SUeEt 
1 C•ty. Sl.ate. z,p 

SOLNNIEST ELECTRIC 
I A lUll line autt.olloed dlstr1bulorlbr NICO Solar, Inc. 
I l32 loNII(fi'f'l STREET. Y-NTil 8AA8i1Ri1. Cll 93101. OOS.%.H 667 I 

·--------------------------· 

WHAn 
llllJaw I Concrttl 
Rawer Potf •• •• llld 
SO CAN YOUJ 

Melee end Mil your own 
Ornamental Concrw .. ltamr. .... ••.oo ,., •••• 
tbout Alumlnla M~la 
""th prkiu lftCI procludlan lrade IICMII 
dhct from world'• ........ molcllniiiUfechnr. 

Owr 350 dniQftl to 1elact fR-. 

I.J ••. 00 ,.,0. 

ADDAROOM 
TO YOUP. HOME 

ADD UGHT 
TO YOUP. LIFE 

Oronze Finished Alum inum and 
Weather-proof Double Glazing 
assures the most com fortable 
room addition for your home. 
Send $1 .00 for Color Catalog 
(Write nome and address dearly) 

1-800-952-8899 
In Colo. 303-440-4647 

ENGLISH 
GREENHOUSE 

A Malllnaon·O..nny Company In The Brooke Bond Croup 

11rh and Unden Srreets • P.m 9 
Camden. N.J. 08102 

READ ALL ABOUT IT 
Over 700 projects are pictured In tile 112· 
page catalog PATTERIIS FORBETIER UVIIIB. 
U-Bild's simple step-by-step paHerns & 
plans help you create anything from a 
knick-knack shelf to a mountain cabin. 
Plus indoor & outdoor furniture. toys, 
recreational equipment, even handicrallsl 
ONLy U·BIUI EIITERPRISES 
$2 95 P. 0. Box 2102, Dept. PS 583 

· Van Nuys. CA 91401 

TRAILER FOR THE '80'-Burro Travel Trailer 
kit sleeps four. Under 1,000 lbs. Fiberglass. 
Ready to tow. Finish interior only. Write Burro 
PS$ 14143, 21st Avenue North, Plymouth, MN 
55441. For lull color catalog send $3 00 to cover 

handling. Rental Opportuntttes. 
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IIC)l'' -'I'C) II()() I[ C:J~1JII 
YOU CAN do-it-yourself, 
you can do it right, and 
you can save money too! 

,_===::=::~::..__: ......... 
/ 18 years experience \ 

7 
Lilt $14.95 List $12.95 

Select 5 exceptional books 
for only $ 95 (values to $101.75) 

1 
List $12.95 

2103 
Lilt $14.95 

7 
Lilt $18.95 

1506 
List $12.95 

146 7 
List $16.95 

Lilt $19.95 

W-'""'fb 
1469 

Lilt $17.95 

SURVISVIHG 

List $7.95 (paper) List $21.95 

7 very good reasons to try 
How-To Book Club 
Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save 20% to 75% on books sure 
to increase your know-how 
• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
• Club News Bulletins. All about current selections-mains, 
alternates, extras-plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles/ou can pick from 
• "Automatic Order." Do nothing, an the Main selection 
will be shipped automatically! But ... if you want an Alter
nate Selection-or no books at all-we'll follow the instruc
tions you give on the reply form provided with every News 
Bulletin 
• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 
• Bonus Specials. Take advantage of sales, events, and 
added-value promotions 
• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 

List $16.95 

fllteffU.IIn: 

ENCYCLOPEDIA 
OF PAfNTJNG & 
WALLCOV.EBfNG 

Lilt $18.95 

1237 
List $14.95 

List $8.95 (paper) 

List $13.95 

Lilt $11.95 

1415 
List $19.95 

Lilt $19.95 

I Blue Ridge Summit, PA 17214 I 
1 Please accept my membership in How-To Book Club and 1 

send the 5 volumes circled below, billing me $2.95 plus I 
I shipping and handling charges. If not satisfied, I may return 
I the books within ten days without obligation and have my I 
I membership cancelled. I agree to purchase 4 or more books 1 
I 

at reduced Club prices (plus shipping/handling) during the I 
next 12 months, and may resign any time thereafter. 

I 338 1o37 1046 1128 116o 12o4 1226 1237 I 
1 1244 1272 1281 1287 1321 1326 1343 1 
I t348 1365 1375 1392 14o1 1403 1415 1424 I 

1440 1460 1467 1469 1506 2084 2103 I Name Phone I 
1 Address I 
I City I 
I State Zip I 
I Valid for new members only. (Orders outside U.S. or Canada must be prepaid in 1 

International Money Orders in U.S. dollars. Canada must remit in U.S. dollars.) 

L This order subject to acceptance by How-To Book Club. PSHT-583 I 
----------------~1-'~1. -.u, .atenal 



11 Air-Powered Dust Filter'' 
The ultimate answer to 
pollen, dust and smoke. 
T oday's ai r is full of irritants that can cause watering eyes, runny nose, coughing and 
general discomfort. Allergy sufferers are even more severely affected. But now there is 
an air cleaner that is almost too good to be true. 

NEWTRON® Electrostatic Air Cleaner 
THE MOST EFFECTIVE 
Disposable air conditioning filters remove only 20% of air-borne 
pollutants. Expensive powered electron ic air cleaners have an 
effectiveness that ranges from 50-85%. But the NEWTRO N8 
Electrostatic Air Cleaner is the most effective of all. The 
NEWTRON• removes over 90% of the pollen, dust, and 
cigarette smoke from your home or business . 

. Per Cent (%) Efficiency 0 10 20 30 40 SO 60 70 80 90 100 

Throw Away Fib<or Glass Filter .----

Power..! Air CluMrs !-••••••••• 
N-tron El«lrostalic Air Cle•ner -------------

The • ir cle• ning re sults shown here •re proven by uboratory ll'SIS. 

(A copy olllw lnMpmdenl IHI lab mule. tNt pt<>YO this claim is •vailobW upon ~ul'SI.) 

SIMPLE PERMANENT NO REPAIRS 
The NEWTRON8 develops its internal stat ic charge simply by 
air flowing through grids made of several types of static-prone 
plastic. It is this static charge that attracts and traps the irritating 
air pollutants. ~tlt1rl 
EASY TO CLEAN NO INSTALLATION T1w ultilutlt .W clit-. 

-----------------------------------------------------
NEWTRON PRO DUCTS, INC. 
P.O. Box 18112 
1260 W. Sharon Road 
Cincinnati, O h io 45218 

(513) 825-4606 

0 Please send me complete details about the Newt ron Electrostatic Air Cleaner . 

NAME ________________________________________ __ 

ADDRESS 

STATE. ___ ZIP ________ _ CITY ----------------

PHONE ----------------------------------------

~ C OMPUTERS'9! 
Fj)J Buy By Direct Mall J:~J~ 

1-800-841-0860 

··~ .MI1H·t:IIIIIINA • I TEXAS 
NSTRUMENTS 

• ..,t. ATARI • TRS-10 

MICRO MANAGEMENT 
~ SYSTEMS, INC. EPSON 

2803 Thomosvllle ltd. last • Ca iro. Georglo 31721 

912·S77-7120 

MAKE THIS SHADE 
FOR LESS 

THAN $75.00 
Send S1 .00 for our big caulog of 
stained glass supplies. 

Satellite 
MOS complete system _ -=;;.......-.......! 
Ready lor T V hookup 

' All T V c ables onc tuo,ae 
-- Our BOOK has It all· t 

Satellite TV, lac. 
'-""•· P 0 Boa 3t 08.0EPT S · S l.tnt•n• Fl 3 3467 

Se~d yout REFERENC E lOOK 101 It 1 t~ plus 
2 95 & tnwra nee iU S tu~•• Ot c • ll 

2•· 776 n•o 

SHINGLE 
for the 

LAST TIME! 

Embossed aluminum shingles - • popular colora. 
Tasted and approved lor UL Clan 8 lire rating, 
HUD/FHA. and 120 m, p,h, hurricane-force winds. 
Approved for minimum pitch 2" to t2" • 441 lbs. per 
Square. Energy efficient. Quiet when II rains. 50 
Year . limited transferable warranty, Ideal for new 
homes. reroofing, churches & geodeak: domes, 
OO.IT·YOURSELFII Buy F.etory-Oirect $85.00 per 
Square. plus color-matcned nalls a nd valleylfluhlng, 
For a shingle umple, 1~ lnetallatloft booklet. 
and complete Information. send $5.00 [lncludee 
postage). Ia: 

REINKE SHA KES , IN C. o.11t. PS513 

f',R, OAIIIII : t:IOIXoo ~11Xut:1 llllltO 

FOR HOME or 
BUSINESS ... WHAT, WHEN, HOW! 

Learn how and why a computer can help you. 
Learn to write y ur own computer programs. 
See how easy it is to use different programs 
already available. See how they fit Into your 
home or business operatlons ... budgetlng, real 
estate, bookkeeping, Inventories, expenses, 
pricing, profit margins, Investments, interest, 
taxes, shopping lists, vacation planning, ad· 
dresses, phone numbers, routlng ... hundreds 
more including foreign languages, computer 
games and graphics. Never again be at the 
mercy of a so-called "computer expert." Know 
what really happens when you get a computer 
problem from a bank, store, loan comrany, oil 
company, utility or anyone else. You' l be able 
to talk their language ... understand why and 
how things happen ... be able to take the often· 
slve when you're the victim of a computer error. 

EXPERTS SHOW YOU WHAT TO DO, 
HOW TO DO IT.. .TO MAKE YOUR LIFE EASIER 

Everything Is explained In easy-to-understand ian· 
guage with plenty of examples. Step-by-step di· 
reclions take you throu9h basic computer program· 
ming. You learn everytheng you need to know to use 
the computer. You 'll be able to understand computer 
experts and talk their language ... storage, systems. 
termlnals ... you' ll learn it all and much, much more. 

NOW ... ALL THIS IN ONE COURSE! 
• Computer Training • Computer Programming 
• Computer Applications • Computer Games 

Find out what you need to 
know computer operations 

TIMEX COMPUTER 
INCLUDED WITH 
YOUR TRAINING 
Plugs Into 1ny TV! 

SEND FOR 
FREE FACTS! 

COMPUTeRTRAOONG,-;;-;ccMi-1 1 
~~~~~~g~, Scranton, Pennsylvania 18515 I I 
Please rush me free facts and color brochure 
that tells how I can learn computer appllca· 
tlons, programming and operation at home In 
spare time. NO SALESMAN WILL CALL. 

I I 
II 
II 

Name Ag1 __ II 
Address 1,1 

~~~·~ ___________ j ,l 



• • on ac Ul rngs 
Starplate™ Frame Connectors Build the frame in less than 

two hours! Simply drill 50 
holes and bolt your 2 x 4 's 
to the Starplates. Then, en
close the frame to make any 
small building you want. 

make construction fast, easy and economical! 

A re you intrigued by 
geodesic domes? Tired 

of being "boxed in" by or
dinaiy construction methods? 
Are you looking for a sturdy. 
good-looking, economical 
backyard building? 

You need Starplate Frame 
Connectors! 

What are Starplates? 
Starplates are 16 gauge gal
vanized steel plates with 
channels to hold 2 x 4's (or 
2 x 2's) so they can be bolted 
together to make a geodesic 
frame. It takes one set of 
eleven Starplates, 50-o/,, in. 
carriage bolts with nuts and 
washers, and 25 struts, to 
make the basic frame. 

What size framework 
do Starplates make? 

Almost any size you want. Use short struts 
to make sman buildings, longer struts to make 
larger ones. One set of Starplates does it all . 

Is It hard to build with Starplates? 
Heavens no! To build the frame, all you do 

is drill holes and bolt the struts to the Star
plates. Your Starplates are pre-engineered 
to give you a goof-proof, perfectly aligned 
mini-dome, without figuring angles or making 
tricky measurements. MUCH simpler than 
conventional framing . . . even for those 
who've never built anything more complicated 
than a birdhouse! 

Don't those triangles involve a lot of 
waste? 

Not at all . All 15 triangles are equilateral, 
and they're all the same size. Material cut off 
one triangle will fit on another, because the 
angles are all the same. Besides, the angles 
are such that you can actually wrap a sheet 
of plastic (or other material) around the 10 
wall panels in a straight shot, like this: 

How can I finish It off? 
Any way you want to. Some Starplate 

buildings are elaborate, with shingled roofs, 
clapboard sides and fancy doors and windows. 
Others are merely covered with canvas and 
used as beach cabanas, or with plastic to make 
greenhouses. 

Thousands of S tarplate owners 
are using the ir buildings now! 

A proven product! 

The original, 
patented frame connector! 

"One of the 10 most 
Innovative Ideas of the year!" 

- Mechanlx Jllustrated 

Original, patented Starplates are 
available from Countryside, 312 Portland 
Rd. , Waterloo, Wisconsin 53594. (Phone 
414-478-2115. Visa and MasterCard 
accepted.) 

Order today! 
Eleven plates. 

complete instructions and building aduice included 

Only $39.95 
postpaid 

New! Now Starplates 
come with five EXTRA chan
nels, so additional struts can 
easily be added whenever 
more support Is needed. 

Five good reasons why 
Starplates will make 

you proud of your 
building project: 

1. Strength - you 'II be amazed at the 
strength of geodesic dome construc
tion! Much stronger than convention
al framing! 

2. Beauty - Starplate mini-domes are 
unusual and attractive additions to 
any property. 

3. Ease of construction - no special 
skills or experience necessary. 

4. Economy - A dome is the most effi
cient way to enclose a space; save up 
to 15% on materials alone. 

5. Flexibility - Mini-domes have 
dozens of uses. Whatever small build
ing you need, make it a Starplate 
mini-dome! 

r------------------ -------------------------1 Write or phone for immediate shipment! 414-478-2115 or 414-478-2139 

I Please send me sets of Starplates. Total Amount enclosed: I complete with directions and building tips, @ Charge my 0 Visa 0 MasterCard 
I $39.95 each, shipping Included. • 
1 Please send me sets of hardware - ------------ - -
1 (50-Y.,ths x 4" bolts, nuts and washers) @ Expires --------- ---
1 $9.95 each. shipping Included. 
I 
I 
I 

(W is. residents please add 5% S41es tax. ) 

I Name 
I 
I Address 

0 Please send me more Information on 
Starplate building systems 

I City, state, zip -----------------------
1 
I 
I Mail to: Countryside, Dept. PS3, 312 Portland Rd. , Waterloo, Wisconsin 53594 

I 

I 
I 

I 

I 
I 
I 

I 
I 
I 
I .. __________________ _. --------------------------------------------l-opynghwo m. 'n..:tl 



IN YOUR OWN 
SPARE 
TIME or 
FULL TIME 

: 
ON OUR 
30-DAY 

FREE 
TRIAL 
OFFER 
~-\ 

u1t''~ 
~ --avslllU 

You risk nothing by accepting this 
offer to see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
Sharpening Shop. No selling . . . ~ 
no previous experience needed. ~~ 
Our famou s Sha rp·Aif and ..c:;..-'__.9, 
show-how instruction set you up ~ 
to make $200. $500. $700 a ~~· 
month CASH sharpening Saws. 
Knives. Scissors. Lawnmowers. =-~ 
Shop and Garden Tools . . all ~ 
cutting edges. 

Send for all the facts! 
Our free Book te lls how to 
start a profitable. li fetime 
home sharpening business, 
how we help you grow. how 
we'lllinance you. 

Send for FREE de1ailt- mail coupon below or postcard TODAY! 
Foley Betnw Co. 10180 Field Bulldlno. Kansas City, Mo. 64111 

No Obligation .. . No Salesman W1ll Call 
• YES 0 FOLlY .. , ... co. ~~~· AELO IlliG .. OC.UOIAJ CITY, 1110 . .. , • 
0 I 0 

• please send me the FREE BOOK that gives full details. • 
• • • • 
• Name----- - ~·••" ~ ... , ---- --- • 

• • • Adchtn _______ _________ • 

• • 
• City.$tate Z•P • •••••••••••••••••••••••••••••••••• 

• 11 or 11 H.P. Briggs I Slntlan electric start 
111glne • autom~llc torque convert• transmissions 
• 500 lba. paYload plus two ...... ,en • dump box 
44Y2"1 40"111" • steering wiiHI, foot Dldal connls 
• forward and reverse 1• • re• dual hydraulic 
disc brakes 
Tough Marl\ Series Haulers lug 500 lbs. of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 H. P. Synchro-Balanced 
Briggs & Stratton engine. automatic torque conver· 
ters (no manual shifting), alternator and electric 
start. Steering wheel, foot pedal accelerator and 
brake (rear dual hydraulic disc). forward and reverse 
gear let you maneuver easily with s~eeds up to 25 
MPH. Dump bed 441fz"x40"x11" extends to over 4' 
with tail gate opened. Many accessories. 
Bulkllt yourseH and SAVE $1000+. Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocKet assembly costs. 
Only simple tools needed. Thousands from eight to 
80 have built a Car1 Heald Kit. 
For FREE color brochure call TOLL FREE 1·806-
253-1D30 (in Michigan call 616/84!}-3400) 

or write: 

Heald Hauler 
Mark 4 Model HH-416 
shown with optional Also 
headlights and knob ti res. 3·wheel models 

Carl Heald, Inc. o:;t~~~~b. 
. Box 1148, Benton Harbor, Ml 

SWISS ARMY TYPE KNIFE 
purpoee wonder knife. Red 

handle~ Sturdy survival knife 
with 12 Stainless Steel 

Blades. per
fect for fish. 

ing, camping, 
work and play 

Guaranteed 

4.50 ea. 
Add SO$ 

Post 
& 

Handl 

Westbury Sales P .0. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. E-5-PS 

FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 

ZIP CODE 

Powerful Pennanent Magnet 
~ Motor/Generator 

11U110-1021 $14.95 
,.. ....... 

c.tlwoolll u.u. 
W1tlo lrWto ..... $16.50 

o mM 10-1023 ··Runs on 12 to 120-v. AC or OC. 
( Rectifier req. for AC ). Very powerful for its size. 
Torque SO in. /oz. ot 6500-RPM. 5.5-omps. No lood 
speed, as motor, 1,000 to 10,000-RPM. Revtnible 
rotation. As generator, use wind, pedal, woter power to 
produce 12-volts at 950-RPM, 24-volts at 2000-RPM. 
Boll bearing equiiJI)ed. Shaft 1 S/32" diam .• 2-3 / 4" 
long, threaded end. O'oll size 3" diom. x 7-1/4" 
including shaft. ( 3· 1 /2 lbs. ) .._. 11ow 

Waterproof 
All-Steel 
.50 Cal. 

Ammo Boxes 

mMJ.tou $8 .49 
Pro,oW lo Cowl. U.S.A. 

Now 
CoMIIioa 

o mM 1·1031 · ·Genuine U.S. Gov' t. issue, heavy 
gouge steel ommo boxes. Not imported , lightweight 
copi&S . Tight sealing lid with rubber gasket. Woterproof 
protection for tools. camera gear, fiShing tackle, volu· 
obles, ammo, important papers, etc. Carry hondle folds 
flush. 11-3/ 4" x 7 ·1/4" x 6-1/ 8". ( 6 lbs. ) 

Send $1.00 For 100 Page 
Equipment Catalog 

( , .. C.. ~r Dlroct ,._ 1lolt M l 
0111 TIUPIIOitL ( 40t I 474-4166 

SURPLUS CENTER 
Dept. PS-053 Lincoln, NE 68501 

Splitter Parts Sale 
2-&tage Cad Iron Geer 
Pumps 
Supplies II GPM @ 650 PSI until more 
pressure is needed. Then kicks down to 

lowef GPM an<l up to 2500 PSI. Right hand rotation. can direct 
couple to 5 HP or larger engine. 
3600 max RPM. 12lbs .. ......... .. ... .. .. .. .. .... .. . 188 
13.6 GPM, use 5 HP . .... .. ........... ..... .... $115 
t6 GPM, use 8 plus HP .. .. . .. . .. .. .. . . .. .. .. .. .. .. .. 11511 
22 GPM. use 10 plus HP .. .. . .. .. .. .. .. .. .. .. .. .. . .. . 1245 

4-Wey Control Velve \ 
Built·in relief valve, 314" ln·out portS. 

1/2" cylinder ports. Item 201 o . . . $42 ~~ 
Has pressure sensitive detent. on return 
stroke you don't have to hold handle. Item 2020 ......... S58 

Double-Acting Cylinders - Tie Rod 
4x24" 1'k" shalt. 68 lbs ................ .. .... .. ..... SI18 
4x24" stroke. 11'<" rod welded Tee. Can UPS .. . . ... .. . . . . 132 
4x24" stroke. 'l' rod. Heavy Duty. 75 lbs . . .. . .. . . .. . ... 137 
5x24" stroke. 'l' rod. 100 l bs ............. ... ...... . ... 204 
4x24" 1'/o Shalt. 71 lbs ....... .. ... . .... . ... . .. .... .. 130 
~ :...r :i'l New Gee Enginn 
~ Horizontal Shaft 

.,..,..... 5 HP Tecumseh or Briggs recoil start. ''' 
o shalt .............................. S132 

8 HP Tecumseh. recoil start. 1" shaft ... 183 
1 0 HI' Tecumseh. recoil start, 1" shalt . . . . . . . . . .. ... . 220 
1 0 HP T acumseh, t • shalt. electrical start . . . . . . . . . .. . . 211 
Vertical shalt engines available 
Huvy duty 15'1, tan lD6 SPLITTER. Reg. 1856 . ...... . NOW 11105 

Honda Generators 
EM·SOO watt. 115 volt AC 
On Sale .. .. .. .. . .. .. .. .. .. .. 1297 
EM·600 watt. 115 volt AC 
On Sale .. .. .. . .. . .. .. .. .. .. . $327 
Will ship in any of 48states forS12 
each. these generators only. 

Send· S1 for n page DISCOUNT CATALOG. Or S6 for "Splitter 
Design/Fact Booklet" and catalog . 

Sale ends 6/20/83 
Northern Hydraulics 

Dept. 1 P53 P.O. Box 1219 
Burnsville. Minnesota 55337 

612-894-8310 

NOW-at home In spare time 

Get your 
Associate 

Degree 
without 

attending 
ollegef 

NO PREVIOUS EXPERIENCE NEEDED 
Get ready for a pay raise, promotion o r new ca
reer with Business Programs tailored to your 
special needs. Or take a Technical Course that 
gives you the skills you need to work on exciting 

projects! FULLY ACCREDITED 
Now you can get the same kind of training used by For· 
tune 500 companies. No need to change your wor1<1ng 
schedule or social life. No traveling to class. lnstruc· 
tors are as close as your telephone and we pay the bill! 
Use our 24-hour hotllne as soon as Y0\1 enroll. Previous 
college credits can be applied to degree. ASS Associ
ate Degree awarded in Business Management, Ac· 
counting, Maf'l(eting or Finance. AST Associate Degree 
In Civil, Electrical, Mechanical Engineering or E:lec
tronlcs Technology. 

• SEND FOR FREE FACTS 

l.r::-=::-:•=-ND_!Il_!!!!a~n~!!! ~e~a.!!,. W_!!!, ~·-. 
I CENTER FOR DEGREE STUDIES Dopt. I'CIG 
I SINCE •u • Scranton, Pennsylvania 18515 

Rush me free facts telling how I can get my Associate Oegree al 
I home In spare time in the business or technical field I have checked 

below. 

I Business Associate 
I Degree Programs 

I 
0 Business Mgmt. 
0 Accounting 

I 0 Finance 
fJ Marketing 

I 

Technical Associate 
DegrH Programs 

0 Civil Engineering Tech. 
0 Mechanical Engr. Tech. 
0 Electrical Engr. Tech. 
fJ Electronics Technology 

1 Name - - --------- At• ___ _ 

1 Address 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 City/ State/Zlp ronvn'lhli:ld m•f r" ... _____________ _ 



Fabulous Folboting NOW 
Avoid "'e risks and d iscomfort of tippy c..,.,n, skimpy 
q yakS, wobbly Inflatable rallS! NOW, you GLIDE 
wcurely In perfected Folbot, compl~tely relax~ i n 
EXCLUSIVE swivelbeck COMFORT. Amerlce·s 
tor~most smell creft in vatiovs styles 1nd colors 
from I to 4 seaters, GLIDE smoother, f .. ter 
with EAStE R lightwei~ht double bll c:ll'l , 
efficient yacht·smar t '' '''· smell motors. 
,._rfect tor na ture study, scovtin;, floet 
cruising, supreme in White Water , Surf, 
Marsh end See . Most INEXPENSIVE 
In EASY PREFAB I<IIS or read y 
F A CTORY BUlL T ; also t r evet. 
$mer! FOLDING types 10 Ill 
lnsicttt trunk or a ircrat!. 

Svper Croft at 
BIG SAVINGS 
Easy PREFAB 
Kits trom$112 
orartop 
FACTORY 
BUILT 
from$341 

FOLDING 
from$612 

idea l 
Sail Rlt 
$279 

© 

Smart 
Economic 

BASIC Kits 
12foot 

Single $40 
16foot 

Double $52 
Bit Seller 
16foot $61 

FREE 
Action Color catalog 
With Facts & Figures 

For rush Inc. Sl 
Fi rst Class Postage 

Mail c.oupon or address --------/ / to: FOLIOT CORP. PS-513 
/ ,.o.a. ~" Chorleston, S. C. 29405 

'/ Print 

// Nome ------------
/ 

Addreu - -------- -----

CitY.~--------Stole---
Zip Code 

Hundreds of f<lley·6el&aw lrlln111 men 
biYI SIIOCI111td In IIIII lnclniUIIg 
lnd hlgblf profilabll fleld •.• 

YOU Can Do It Tool 

Newt MIG,. ....._ mon.,-makl,. opportunlt l .. ~ • 
.,.., tot Quatlfie4 LocU m jths. Now lucretive ,.. ..... , 
IOC:k and Uy bualneu hal ITIUIU~Ied a thousandfold .. 
rniiiiOnt Mek more protection IPinst zoomina erime. 
Yet.,_.._ ... ., aftt LM~ittl .., • .,., 11,1110 ....... 1 

, ,... ,.,, .e ........ c. .... cuM ,.o,m ••eM a .. ,. 
vou·re "in~"~ to.., up to Sl2.50an I'O.If •,.., c3eys ahr 
~ ~ FoH~y.aecwn 'hort<:IA ""'ltlft!Q. r.u ~ of IOdty"t 
""P'IK~ opportut~~Ci .. It! l.oc:kamtiNng tor ,...,~ EXTAA 
INCOME 11'1 lpttf limto - or lull limt It~ a tllgh-polit b,rai,._ o1 JI(IUr 
Olm ..... ,.,......,. .. w 11'~ n..... cklne iL 10 CM YOU! All lOOts plus 
Clf'CIIM<Ctlal ~ ... Mecnlne g~Wn ~ Wilh COUI'M. theM plus PfiiCIOc• 
onater1als end eca•~ plus sil!ll)ll, illushllld ........_ ,._ U P*' 
~ J>ll,lt ~H)uilding g~.~~~• wilt~ .,au ao KEEP 
THE MONEY C0MtG INI _,..,tor~-~- good lobi too 

HNO POll DCITIN8 PAC---•I 
AU. ••cw rocu AIIO EOf.:WP_.r INC&.UORW 

FREE 

· KEYS 
TO 

~ 
Tella llow rou ••lcUy 
train 1o bt ,.., - boSS 
i1 a proti tlbN Sparttl• 
or fo lltimt buslnou of 

PIIOUY "*' .... . - ..... ,.., 
~· .., ... ,, 

YOURS 
!!! :::::IE=EPI ,_,.,.,...,_ --··-· - ... --. ... ., ... ,_,_.,.. ., ..... ,.., ...... ..., .... _., .... , . ... 

TIULI ...... 
-

IFR££1 ~INSTmi'I'B I 
I ~~ 10206 Field Bldg., Kansas City, Mo. 64111 I 
I ..m I 
1 10 

Please rush fREE Book " Keys to your Future." 1 
I ~ I 
I ,.,.,... I 
I ,.,,.... I 

I " - I ~~~ I 
I ~~ I 

-~ ---- .. 
~--------------------------

LIVES HERE 
The Garden way SunRoom · 
property value, cut their heating 
space for gardening and good liv 

Your investment in a Garden Way SunRoom can 
pay you the same dividends. Superbly engineered 
to collect, retain, store and transfer solar energy, 
this beautiful " extra room" not only heats itself
it helps heat your home all winter. 

You can turn that extra living·sp.:J~e 

year. 
Mail the 
~ 

The Garden W&y SUN 
Beautiful living space you don 1 haoeto heat. 

I ~~ I 
I Dept . A24388 . Ferry Rd .. Charlone. VT 05445 name I 
I 0 Please send me your free introduct.oly brochure. address I 
I 0 I am enclosing $3.00 to receive your Complete city J 
1 Information Portfolio: fuD color 16-page brochure. I 

L-~9~~~~~~~~-=----~~e---------=i~--.J 

DIRECT FROM 
U.S. OPTICS '" 

QUALITY SUNGLASSES 
AT FACTORY PRICES 

Each pair feature.: Impact rem.tant 
lerule. • Handcrafted • PoHehed gl•• 
lerule. • Hardened metal frunn • 
No non-MftM guarantee. 
FREE-limited time only-deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 

NOTICE: Don't be fooled by cheap 
imitatioN. These gla=ea are made 
ucluaiftly for U.S. Optics~ To make 
_..,. you get the be.t, order now and if 
not completely utiefiecl return for 
refund within 30 da,.. •Copt"rtgbt 1982 u.s. Optlco· 

Worlcl Femou Pilclt'e mcuee 

Only 
$7.95 

Thne precision Olght gla11u ate now 
available to the public for only $7.95. U you 
could buy them eilewhere, they'd probably 
ca.t you Oftf $20.00. 1120P amiable In gold 

or llilYer fmne. A $20.00 nlue only $7.95. 
Two pain for $14.00. 

AYiator Teanb-op I'Uglat Olewee 
Fle llible cable templa. 1130A gold frame 

only. A S30.00 'ftlu only S9.9!1. 
2 Jlllrl for S18.00. 

Profeuionel DriYing • Shooting meww 
Wide angle amber lea. brighten. 'risibility. 
11300 gold frame only. A S30.00 'ftlue only 

$ 14.95. 2 pain for $28.00. 

To order your U.S. Optics"' 8111\glaeMs, eend 
c.heclc or money order to U .S. Optics ,"' Dept. 1111, 
P .O. Boa 14206, Atlanta, Georgia 30324. Credit 
card customers please fill in card II and Exp. date. 

QUANTITY MODEL • GOLD SILVER PRICE 
20P 
30A X 
JOD X 

Add Poetage, Handling, and IMuranc:e 
$ 1.00 per pair------ - - --- -

Total ----

Credit card orders may call 1·404·252·0703. 

V1M or Maoter Ct..rge • ExJ>. Dote 

N.mo 

A ddreu 

Citr Ste le 

FREE case with each pair. . 

t opynj'h "d m 'n..:tl 
MAY 1983 1A1 ___ -



Easy-to-Reach 

HOLSTER 
Holds 

G 
Pen or 
Pencil 
Safely 

right on belt 
only$2.88 

.---Olvea You 8 Slz.s --., 

ooooOO 
5164 3132 7164 118 5132 3116 

CUts Out Clean, Round Holes 
In Leather, Canvas, etc. 

OUTDOOR uv•o - INDOOIIII A beautiful in
sulated glass solarium to create exciting new living space 
for dining, leisure activities, solar heat collection, hot tubs. 

End the nuisance (and expense) of glasses falling 
out of your pocket when you bend down; of misplac> 
lng glasses when you need them most. ~ ~ having 
pencil or pen handy when you want It t:na 'bulging 
pockets, too-or lnk4tained shirt and jacket pockets. 

Handy quick-draw belt holster will carry your 
glasses and pen at the ~and out of the Wfri, right 
on your bell 

Now, use this easy tool to cut out clean, 
round holes fast-In leather, canvas, rubber, 
vinyl, plastic, cardboard, paper and similar 
materials. 

Revolving Hole Punch has vinyl-covered 
handles for comfort and easy handling. 
Heavy-duty construction assures you years of 
servlce.About 9wlong.S4.88+Hcpostage and 
handling. 2 for $8.98 + $1.50 post. and hdlg. 

I 

I
' a•w 8Y8TIM 4 ,.ATUR .. 

• Window Quilt motorized shading in 41 decorator colors. 
Leather-grained past<>hlde for long wear. Uned 

Inside to ptotect and clean lenses. 
1 

• Provides privacy, sun control, night insulation (R-5). 
. • 100% thermally broken heavy aluminum bronze tone 

A lifetime value at only S2 98, plus 75C post. and 
hdlg. 2 for $5.75 + $1 post. and hdlg. 3 for $7.98 
+ $13> post. and hdlg. i frame features new double drain leakproof water run 

I off design. 
----Use.coupon to order.---
Readers' ShoDDing Service P053A 
niMa Minor Maaazlnu 

1 • Factory Insulated glass, including optional curved ----------------t 
I TMM HOLSTER P053B I I 

I 
I 
I 

1 Insulating glass. 
• Patented ~w-11-Vent .. cooling. 
• Nationwide displaying dealer network. 

P.O. Box 2041, Latham, NY 12111 
I Please send me the Holster(f4033)forEyeglasses I P.O. Box 2041, Latham, NY 12111 

0 FOUR SEASONS 
GREENHOUSES 

~-.. --.. By Four Seasons Solw Procilcts Corp. 

1 & Pen o $2.98 + 751 postage and handling. 1 
1 0 SAVEl 2 for $5.75 + $1 post. and hdlg. 1 
I 

0 SAVEMORE!3for$7.98+$1.30post.andhdlg. I 
0 Payment enclosed S (Res.ofAZ,CA, 

Please send me 14073 Revolving Hole 
Punch(es)@ $4.98 + 95c post. and hdlg. or 2 
for $8.98 + $1.50 post. and hdlg. 

I C Payment enclosed S . 

910 Route 110, Dept. PS305 
Farmingdale. N.Y. 11735 

I CO, FL. GA. IL, MI. NY, OH, PA. SC, VA. VT, 'M add sales tax.) I I (Res. of AZ, CA, CO, FL, GA, IL, Ml, NY, OH, 
~A. SC. VA. VT WI add sales tax.) 

........ _ ..... u. Cll 1518) 8114 4400 I Name I I Name ___________ _ 

CALL TOLL FREE 1-800-645-9527 FOR 
FREE COLOR CATALOG AND NEAREST DEALER 

I I I Address I I Stree.._ ______ _____ __. 

L~~----~~--~~---~ @ 1983 four Seasons Greenhouses ~~-----.!~ __ _!!'!,__::..f 

CLASSIFIED OPPORTUNITY MART 
r AUTOMOBILES 

IIECYCI.K MII'IOII OIL . •• Inatruc:tlona 
:2.00. Formula, Dept. PSC, Menominee, 
fiehipu U868-0892. 

1A ELECTRIC VEHICLES 

MINICAR HANDeOOK (PlVK N
.. QNSI) $4.00, Guaranteed! Vehiclea, Box 
19409-AF, San Diego, CA 92119. 

200 MPG Carburetor Fact/Fiction? 2 
iPGPS483, Box 2183, Sanduaky, OH 
14870..7183. 

AUTO SUPPUES & 
EQUIPMENT 

t- PAtENT HIGH MILKAU vapor 
vburetor plana. Knleaa, R2-PS1, Bowl-
118 Green, MO 88834. 

._AUTO aatVICil AND lnPAIR 
CXPERIENCEST Car ownen apecial 
IUblication. Anawen all queatlona, prob
ema. plua money aaver. Hiply recom
Dended.. $6.00. Outllean:h I, P. 0. Box 676, 
ol .. nah, WI 5>&956. 

NO MDIIK DEAD aAIIDID 
\mulq key rinr acceaaor;v that will help 
'emind you that your Iichte an on when 
rou tum your car off. Send $2.00 to: Clark 
:>roduc:ta, Inc.., P.O. Box 646, Crawforda
rllle, IN 47983. 

H... Mile ... Carburetors. Free De
:alla. Box 89, Draper, Utah 84020-0689. 

OLD CAR FANS: 
Subscribe to Hemmings Motor News, 
world's larsest old nr marketplace since 
1954. Over 450 pases of ads each month, 
crammed with thousands of old cars for 
sale-plus parts, literature, restoration 
shops and more. Only $15.50 for 12 giant 
Issues. Subscribe to the 'bible' of old car 
nuts today. 
Send to: 

Hemmings 
Motor News 
Dept. ll-C. Box 100 
Benninston, VT 05201 

1 P PU AR 

ALIDiHATOII Generator Rebuildinr 
Book. Price: Hedelund Engineering, Box 
26024, Lu Vepa, NV 89126. 

CG«VAIII PARTS - 390 page catalog: 
$4.00. Clark's COIIVAIII Parte, Inc., Shel
burne, MA 01370. 

MOTORCYCLES, 
BICYCLES & SUPPLIES 

MII'IOIIID your bicycle with a power
ful electric drive. For brochure write: SM 
Co., 9909 Edgemere, Dallaa, TX 76230. 

DUNK Cycle Sale• And Parta. 7326 Or
angethorpe, Buena Park, CA 90620, (714) 
622-4086. 

6 AVIATION 

IIOOMDANQS - INCRUHIIU 115-
TUIINI You ean do it. Exciting! Order 
your FRU catalog today. Boomeranll" 
Man, 312 Park, Monroe, LA 71201. 

CII!Wf'Y ultralia'ht single seat helicop
ter. Slmyllfled construction • motorcycle 
engine. Infonnationa p.oo. Polynova, Box 
670S, St. Reml, Quebec, Canada JOL 2LO 

eo ULTIIALJQNI' AIRCRAFT P'LANSI 
Catalog '10.00. Aerofun, Box M-19, Sali
da, CA 95388. 

HIELJCOII'11Eit Kite: From $695.00. Infor
mation $2.00. B W Rotor, Towanda, Kan
aae 67144. 

fiiU CATALOQUil AVIATION and 
ayace boob. Stalee, Box 1837, Alta Loma, 
CA 91701. 

BUILD YOUR OWN JET 
IAIY TO 1'\.Y-IIIlCPII.ft TO IW m 

• c.ntea en ~111M • Ulllllaw :011 Ml 
-- ...... ICHoal~ 

.....-.:~ Pill• w:;llllty .,. ... , • . 00 

• 

7HW tel KlCII'IIM HOe8ftOOK 

......... lor~~ Powll.ciiii'CO!JIII ~ : 11.00. 
80TH NICNE 11001<8: OW t1•.00. 

BIIIICJIAPI" f I C. 
P.O. Boa 114u-A Bdlmora, _, 21217 

5A HOVERCRAFT 

ADIOsCAII Amaziq Hovercraft built 
eaeily with ordinary toola. Lawnmower 
engine powered. Carrlea one man plua. 
Fliea over land/anow/water. Complete 
plana and booklet. $9.96. Ae~ProJec:ta, 
Box 6118PS, Clinton, NJ 08809. 

HOVDCitAPT Plana Catalog $1.00. 
Universal Hovercraft, Box 281, Cordova, 
IL 61242. 

6 ASTRONAUTICS 

AJuiQMVITY Propulsion Devise. Free 
Brochure. RDA, Box 873-N, Concord, NC 
28026. 

ANTIGRAVITY AIID UFO'S f'IIOPUL
SIOIIII SYS COMf'EUDI
UM, Free Brochure. HEER, P.O. BOX 
6236, Spri~eld, VA 22160. Int roductory 
Volume $20.00 (190 pages), Volume 1 
'65.00 (460 pages). 

SIO'Wit'" ftiea vacuum direct! 
Ma«levity, Box 1813, Kailua, 
96740. 

ANTI GilA 

1 BOATS, INBOARD & 
OUTBOARD MOTORS 

llVINIIUDK 1982 Barnina •• all size 
$1.00 handllq •• SeottslllcCulloch part 
Electra Mari!l~l 610 Merrick Road, L 
brook, NY llOCNS. 

I 

IM)ATIUTS I f'l.NeS • PATnRN ' 
PIIAMIIPACS • LAIIQKST CATA.LOQ • 
Dealana 8'180' - Plywood • Fiberglas 
steer- Strip Plankinr- f'OWIDIBOAT 
lnboarda • OutboardA - Cruisers - S 
flahen - Hydroplanes - Runabouts 
MS CANOU- Large Selection - Plyw 
- Flberclaaa) - SAILBOATS - Dayaaile 
Traileraailen - Multihulls • FIBIERGLAJ 
MAIDIALS • Cloth - Resina • FoaJ1 
CATALOG $2.00 • "Includes FRJ 
Materials Brochure - Equipment • ~ 
ginpaila - (Book "AIIA'RUII BO~ 
BUILDING" - Flberglaaa - Plywood • W~ 
EpoXf • $6.00). CUUIKCIIAFT - 11 
Aqualane, Tonawanda, NY at60. 

S" rt EMPLOYMIENT without bja ~ 
lan. Book tell• how with amall motol'C)1 
ahop. $16.95 poatpaid. Two Wheel Ho 
956 Geary, Albany,,Q!1t7JI~~- ma:enal 



(Boata conti nued) 

your boat one 
weekend for under $~50 

• Euy to loUow instruction• 
' • Simple to build with ordinary hand tool• 

• u- )'OI.Ir exilli ng outboard motor 
For complete plans. pam lilt and 
constNc:tion ti~ .. nd $5.75 plua 11 .25 
pottage and handling to: Sienna Produc:ta, 
Inc. P .0 . Box 1033 Harwy, Ill. 80o42e .... 

PUNS • F1W1E KITS • PATTERNS 
lJ~~~~~s of delignl· WOOD • FIBERGLASS • 
... • f'ow«boats • Sailloats • OutboMII • 

i:moes • Kayakl • RooMioatl • Hounboltl · 
iJcldlolliS • Sportflahers. Easy, proven methods 
t:tvde lnstructiona eapec:ially lor amateurs to 

profeuional results. NO L.Of'TINGI 
.UPPILIE!S" • Futenings • Fibergl ... • Realns • 
l ues • Spars • Books. Send $2.00 lor HUG! 

cetlllog or $4.00 AIRMAIL Includes 
" IIOAT8UN DING SUPPUU" bro

tur·e. GLEJt.l.IIAAWE, 9152 Rouer-. Box 
~>F', Bellftoww. CA 80706. 

BATTERIES, 
GENERATORS, ETC. 

ROBOT 

"Lectrobot" 
Fiberglass 

Kit 
$995.* 

...... '""'. ·-----· .. .., .. -"...., .. ,....,. 
.._..,.. ............. .,a.Didaull•,...._ 

J..; •• ·, ..... NY 1M ti•JiaM whll lllc1. • • _, .._, ..... . 
............ ,.,. ... $610-$1- •• , ................ , 

clrtoo• -. IMUI. 
comp"114 "Ltt•Mit' .,_tift If rieln . .. .,.. fM. * ,.,, 

.. 1 ..... , .................. . 
.,~.oo ,.. .... ..., • ae.• ,... .... ...._ c- - ~ooo .. -

Iiiii - · • ••• ., c.MI .... ~ ........ . .. , ... . c:alt ..... 
f L WoiiM f iMt- toc. HZ -od IW. N.W. 

f 'C. Welte• a.dl. , .. l2'541tl1a2·22t4 

CLASSIFIED ADS $7.35 per word, per insertion. Minimum 
10 words. Payment w ith order, or charge to your Visa, 
Master Card, American Express or Diner's Club account 
(give number & expiration date). First word in bold capital 
letters, rest of ad upper & lower case. Other bold cap words, 
$1 per word extra. Bold headline or white space, $29.50 per 
line. DISPLAY-CLASSIFIED $403 per inch, per month. Adver
tisers using a P.O. Box number must furnish complete name 
and street address for our records. CLOSING DATE for July 
issue (on Sale June 15) Is April 28. Send orders to Dorothy 
Ellis, Popular Science, 380 Madison Ave., New York, NY 
10017. 

77 DO-ff-YOURSELF 
n P:IICCWLAnNQ. Complete Text

book. All Metala. Electroplate Metallic/ 
Nonmet allic ltema. $11.96. Detaila Free. 
Tropic, Box 96P, Palm Bay, FL 82906. 

NIIWI ••• lnPAJII ANY TY ••• IIASY. 
Write, Retearch, Box 617Y, Brea, CA 
92621. 

1400 CATAJOOS liated and deacrlbed. 
Sourcea for everything im-.lnable. $4.00. 
Maaterl~, Box 879-A, Fairfax, CA ~980. 

D FCiiiONICS CATAJOO JIIUI In
credible 96 pap bargain packed laaue: 
Parta, telephone•, cable TV tl video, 
boob, alanna, teat gear, audio and much 
morel E TCO, Dept 677, Plattabul'lfh, NY 
12901. 

110•cns 110•orncs. BecinninaL.. ad· 
vanced. Manual. .II. Brochure, . 1. Ko~ 
tek-Ford, Box 6&27, Stateline, NV 11114411. 

ID..Q YOUR OWN WI ... NO ..... ._ 
iNQ QltAPU, RUDY IN 80 DAYa, INIIX· 
,.,.SW., DIJ IC'IOUS. lla:IPL $1.00 
AND SASa 'lOt 1'.0. IIOX e1:u, I'OIIT 
WAYNK,INDIANA ...... 

SATD.Lift TV ANIIHNA • Build for 
under $200.00. Send $9.96 TODAY for com
plete inatructlom and materlala liat. 
Youna EnterpriMa, P .O. Box 926, Weatb· 
erford, TX 76086. 

NOMa OWNIDI'S GUIDI: TO I'UI-INQ 
Save• you hundre<U of dollars. Complete 
atep by 'llnatructiona, drawinp and 
diaarama. 6.96. JRP Enterpriaea, Dept. 
PS6t!i201 larendon, Rd., Rm SA, Brook· 
lyn nY 11208. 

IIDIOYINQ STAINS and CO a•.NINO 
COFICttal a SUIIFACU. $1.00. Allied, Box 
81263-P4, Atlanta, GA 30341. 

IIUlLD your own amplifier for leaa t han 
• 10.00. No trlmmick. Send $8.00 for In
struction. I( Downing Ent., Box 22086, 
Lanaina, Ml 48909. 

1 .. Power hackaaw build from etock 
materiala, F or detail drawinp and lllua
trationa aend UO.OO to: Advance Tech. 
Design Co.LP.O. Box 1228, Clinton Ont. 
Canada NOM 1LO. 

IIOACMaa • Amuing odorleM formula 
wipes them out! One application. Uncon· 
ditionally Guaranteed. $8.96. Republic 
Producta, Box 102A, Centerville, TN 
87088. 

NOMa TD 8PIIONa installation. 76 II· 
luetratlona, Wiring, Home intercom, 
IIASY modiftcationa. repain. $6 + • 1.60 
ehippin.B. Creative Communicatlona, Box 
10183, San Joee, CA 96167. 

FREE PROGRAM 
For Your ZX·81·T,mex 1000 Computer 

·EXCiting· 
Entertamment · Busmess · Educalion 

Software For program & software 
brochure wnte to . 

ZXSYSTEMS SOFTWARE, Dept. PS1, 
P.O. Bo x 6264, 

Pembroke Pines. FL 33024. 

PIIOIECTION TV ... Convert your TV to 
project 7 foot picture ... Reeulta compara-
ble to $2,500 projector ... Total coat LeN 
t han $20.00. Plana tl Lena $17.60. lllua
trated information nta. Macrocomai, 
Washington Croaelng, Pennaylvanla 
18977. Credit-card orders 24 hours 216-
736-8979. 

Choose from over 100 
exotic lc futurt atlc high pe~ 
formance rockets capable of 
thrusdng to altitudes up to 
2500' with parachute recOY> 
ery. 

Everything you need 
(launching platform•. rocket 
engines, accessories, etc.) Ia 
found In our exciting 64 
page FULL COLOR. gloasy 
uta Iogue. 

Send S3.00 for catalogue 
rt-~ or tend $27.95 for a READY 

TO lAUNCH X.15 starter 
kit and receive a free 

utalogue. .._ ... PM4. 

American Eagle EnterpriHI 
2552 Royal Lane, Suite 401 

Oallu, Texas 75229 

SATELUTETV 
BREAKTHROUGH 

ONLY 
1.8 METER 

No Mo,. Monllroalll .. l Our new petentlld 1 .I 
meter antanne with gun liM< aurfeca tolerenee 11 
tile moet perfect entanna made In lila world , . , 
Plays like a quality 3 meter ... Roo! mount ... 
motorized I 

OUR96PAGE 
TECH BOOK 

REDUCED •.. 
ONLY $6.00 

SPACE COAST 
RESEARCH CORPORATION 

P .0 . BOX 442· 8 
Al lAMONT£ SPRINGS. Fl3270t 

24 HOUR 
C.O •. D. HOT\.ttll 

(305) 
33g.7600 

f'A AZING" 
: : 

'DEVICES/ 
LASER DEVICES 
• LC5 BURNING CUTIING C02 lASER . $15.00 
• RUBJ RUBY LASER RAY PISTOL 15.00 
• LRG3 IR LASER RIFLE/PISTOL • . • . 10.00 
• LGU3 VISIBLE REO LASER RIFLE... . 10.00 
• LHP/LLO LASER LIGHT XMTR/,RCVR SYS 10. 
• LHC2 BEGINNER simulated VISIBLE LASER 5. 
SCIENTIFIC I ELECT 
• TCL3 SOLID STATE TESLA COIL 35KV 6.00 
• BTC3 250 THOUSAND VOLT TESLA COIL9.00 
• BTC5 1.5 MILLION VOLT TESLA COIL 15.00 
• HVM3 125 THOUSAND VOLT DC SUPPL Y8.00 
• IOG3 10N RAY FORCE FIELD GUN... 8.00 
• HEG1 MILLION WAIT 500 JOULE SOURCE 10. 
ULTRASONIC ACCOUSTICAL 
• PPF1 PHASOR PAIN FIELD GENERATOR 15.00 
• PSP3 PHASOR SHOCK WAVE PISTOL . 7.00 
• IPG5 POCKET PAIN FIELD GENERATOR 7.00 
• RAT2 RAT AND PEST ELIMINATOR. 6.00 
• HT9 HIGH FREC. LISTENING DEVICE 8.00 
SECURITY I PROTECTION 
• OEVI DEVASTATING DEVICES .. . 10.00 
• PPG1 PHASOR PROPERTY GUARO . 15.00 
• MFTI MINI VOICE XMTR 2·3 MILE 7.00 
• INF1 INFINITY TRANSMITIER... . . . 15.00 
• PSW3 PHASOR BURNING STUN WAND 8.00 
• PG1 PARALYZING WAND 10.00 

WE STOCK ALL PARTS NECESSARY FOR 
CONSTRUCTION OF THE ABOVE PROJECTS. 

• CATALOG CONTAINING HUNOREOS MORE OF 
Al l NEW AMAZING and FASCINATING PLANS, 
EASY TO BUILD KITS AND ASSEMBLED ITEMS 
$1.00. CATALOG INCLUDED FREE WITH ANY OF 
THE ABOVE PROJECT PLANS. SEND CASH. 
CHECK. MO. VISA, MC TO: 

INFORMATION UNLIMITED 
P.O. BOX 716, DEPT. P8 AMHERST. NH 03031 

DRAIN • IRR IGATE 
CIRCULATE • SPRAY 

Heavy-duty rustproof ball· 
bearina purnp.Staln tess 

lshalt. 1 HP 1200GPH 60' hi&h 
3000 GPH 25'well . 5200GPH ln. 

1 •out. Belt or direct drive. Use ~ HP or taraer 
I Mon~ bac k I UIIIntH Add n petpL bt>dtu$Z1.1! 
LABAWCO lloa ,.,Belle Meld, N.J. 01102 

GREAT SAUSAGE RECIPES 
m ~ •tutalad book ea;lalne • ..,... 
egtlftlll!dnl plua home curing and smoking 
d meat,' toWI.and tiM. Over 100 reclpea. 
Ft... equipment and supply 
catalog hiS more lnfon nation. 
For yours. send to: 

The SAUSAOEMAKER 
177·12 Millt Road Buffalo, N.Y. 14207 

I 

HYDROGEN FUEL 
Now, you can ..... , .. yew ... hydrogan _. 
COI1Yift ,., ............. .,. .... == 
lull. Yeu fit alectrllwur •• 111t11 
plana and lllltructlolll, piUI Nlllla •• ute 
llydrogan storage 1nd 11111rst1ng ilydl'tlll 
lilly 110 •• 

IIEIUICII & IIEYEUIPMEIIT 
Post Office Sox 873 

Coneotd. North Cvolina 28025 

USED RAILROAD TIES 

• How to build s arden leotures with used R.R. 
ties. 
Twenty·Nine proven detailed design• • woter 
fountoins · steps • planters · play equipment 

• Step by step lnsttuctlons 
• Send S4.95 + Sl .OO handling to . 

"THE RAILROAD nE KING" 
P.O. lloll 447 t713 TwM I - Dr. ,. 

Wr1gMwood, CA 123117 



2 HOME CRAFTSMAN 
MQETTING Started in Stained Glass" hOO. Whittemore, Box 2065X, Hanover, 

LA 02339. 

QUALITY Furniture Hardware, Chair 
ane and Lamp Parts. Complete Selec· 
on, p;;;mpt Delivery, Reasonable Prices. 
~talotr Costa: $1.60 3rd Class or $2.50 lat 

·~!lU- Puton Hardware, 7818 Bradshaw 
td.., Dept. BB, Upper Falla, MD 21156. 
MAU TOYa- Plana, Kita- Hardwood 

nleela, Parts, Dowela- Catalog $1.00-
;berry Tree Toys, Belmont, Ohio 43718. 
I OU» FASHIONED LATTICE SHID.F 
'lan'a and instructions $4.95 Refundable 
n kit. Hover Crafts, 5770 Sheridan, S&Bi
law, Michigan 48601. 
I .,PRU" Industrial Buyers Catalog for 
lome Craftsmen. Buy equipment at same 
~ prices as large Industrial Plants. 
~key, 36-SE Letchworth Street, Buf
lllo, NY 14213. 
[ WOOD WINDMILLS - Full size patters, 
natructions. Action Donk:t, Sawman1 ~an, $2.00 each, 8 for 5.00. Davia 
~hriatie, Rt. 1, Box 52, aylene, AL 
~5114 

WOODCARVING 
KITS 

(uropelll .,. llaugh-outl -
eYiillblt in U.S. 9r8H Tttlclr Ill• 
ptequ, 120 ... 1 983 cetllog ., 

ar FREE with anllr. 

lw*ss• •••••:I I 
3388 S. 290111 St 1011111. P4) 

Aullum, WA 98C02 

TOOLS & MACHINERY 
._.. • FOUNDRY Furnace. Supplies. 

Literature. Pyramid Products, Dept. 
8786 South 7th Avenue, Phoenix, AZ 

LATHE· quality wood lathe. 
Assembly time one 
tool. $75 value for 
Toolmaker Kit, 68 

NY 11788. 

~... READING, 
IIOfUNU, DMDINO 

ENERGY SAVING 
EXCITING, New, electronic device saves 
80'11> on electricity. "Get yours free" De

Allectronics, Box 1736, Dept. 
Utah 84057. 

Kwp WOOD DRY INSIDE HOME At
solid _pine wood boxes. Free de

ROBBELL, Box 7041, Warwick, Rl 

TO 33~ On liJhting bills. 
last up to 100 t 1mes longer. 

size disc install in seconds. Ex
U.IJ. standards. Guaranteed, $2.30 

ten for $21.00. DAB, Box 1818-PS1, 
CA 92872-0581. California reai-
6% sales tax. 

P'YIIOM&IUI (2200°F) complete kit in-
18 inch length 8 gauge thermo-

milliammeter and Instructions for 
accurate temperatu.re sensor. 
for heat treating furnace and 
foundry use. $33.25_ postpaid. DC 

P.O. Box 4105, Hopkins, MN 

on air conditioning bills. 
$9.50. Aqua-Air, 

FL 33319. 
"LOG SPUnD PLANS" 

Ton Push, 2 Speed Hydraulic, high 
~pe~ Running Gear, Professional Quali

$9.95. Tangent Designs, Box 572, 
rott;stown, P A 19464. 

184 POPULAR SCIENCE 

PALOMA Tankleas Gas Water Heaters 
Save Money, Unlimited Hot Water. Spe
cial Prices. Paramount, 627 Hazel, Allen
town, PA 18102, (215) 821-7741. 

158 ALTERNATE ENERGY 

HYDROQEN - Selling Electrolyzers 
a.a.a.e. - Information. L. Spicer, Lineville, 
Iowa 50147. 

SAVE BIG MON&Y By Teaming Up 
with the Sun. Plana for Solar Electric 
Generator - $6.95 each. Plana for Solar 
Heat- $5.95 each. lSI, P.O. Box 7891, Mur
ray, U'l' 84107. 

SOL£R CCIIM UIUI ANALYSIS. State 
Of The Art Method. Simple, Low-Coat. 
Hot Water, Space Heat. Thermal Perfor
mance Economics. Send $7.00 for De
tailed ~sign Manual with Input Forms. 
Solar Engineering Servieea1 R.R.2, Box 
697B, Kerhonkson, New York 12446. 

SOL£R ca IS .4V 4" diameter 1.5 amps 
$5.25 each 10 for $50.00· 1.8 to 2 amps 
$8.75 each plus shipping. kenneth Foster, 
1742 Dowd, St. Louis, Missouri 63136, 314-
522-6667. 

SOUUI ENUIQY. Beginner's experi
mental kit. Photovoltaic cell, motor, and 
32 page handbook. $11.95_ppd. Solarcraft.a, 
P .O. Box 2557, Laurel, MD 20708. 

QIEOniUIMAL AIR-CONDITIONING. 10 
times more efficient than electric. Com
plete plana, custom engineered:.. $69.95. 
Geothermal Energy Associates, Y.O. Box 
32, Dept. 263, Maywood, NJ 07607. 

•'HC~SOI=~--A~It REPRIIQIEIIIATOR PIIOTOVOLTAIC panels, Lights, Ceiling 
Fana, Pumps water heaters, Batteries, 
Other solar products. Send $2.00 for infor
mation. Refriaire lntercorpa, 8724 N.W. 72 
Street, Miami, FL 88147. 

110V. PORTA-PAK 
2000 watt Porta-Pak will nm power toola lntamlt· 
llmtly oJI clay. Chain ..... clrllls, chipping bam
men, tights, any brush type motor. Not an inverter 
or • gmmotor. Fo: constnldlon, fum or bome we. 
Over 3(XXl Wilts how ohady been ookl! 40 lbs. Com
p.ct. portable, guonnteed 6 months. Send $2.00 for 
lnlonn11ion, $225.00 kit, $3SO.OO racly to we 
unit. 

Porta-PD. 262'7 Tm'll~. 
St. Louis, MO 63136. 

Extract abundant tree energy anywhere 
using permanent magnets. Know the 
truth! Plans, Instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 

RESEARCH & DEVELOPMENT 
P 0 Bo• R73 

\.onr(dr1 NC ?HO?~ 

SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 

Maw•: Componenla; ~ Sy-na. 
80~. 18---

0Ur 10111 Y-1 
Onlef 11om one _, 80UI'Ce - the counlry'al8fgeet 
energy ..ma 111811 order l'rlueel 
Cd .. Ill ~1118 Of eend $1.00 ppd. 
SOLAR COMPONENTS CORPORATION 

Dept. P, P.O. Box 237 
Menc:MaW, NH 03105 

INCREDIBLE 
FRICTION FURNACE 

Exclualve Bookie! 1ncludea: 

• Introduction to Invention 
• Patent Information 
• Design Projects: 

Central Hot Air Furnace 
Hot Air Space Heater 
Hot Water Heating System 
Steam Boiler 
Hot Water Heater 

• Future Appl ications 
• Future Research Projects 

SEND ONLY $15.00 

16 PLANS, BLUEPRINTS 

COMBINATION Computer Desk and 
Software Storage. Plane and material list. 
$10.00. Radke's Computer Supply, 6242 
Hwy 12 West, Helena, MT 59601. 

MOST unique concept In woodworking 
projects CUSTOM wall units furniture 
plana to YOUR SID!S and STYUSI New 
tn~nious idea, easy to follow, fun to 
budd. Send $1.00 for brochure. Custom 
Furniture Syatema1 Dept. E, 8901 Kline 
Ave., Reading, P A 19606. 

77 BURGLAR/FIRE ALARMS 

DISCOUNT Bui'J!'Iar Alarms, Free Cata
log Write.: Secunty Services 1881 N .E. 
26th Street, Suite 204, Ft. Lauderdale, 
Florida 38805. 

DRIV&WAY Alarms. Free Details. Pax
ton Enterprises, RRl, Fortville, IN 
46040. 

18 CAMERAS & PHOTO 
SUPPUES 

LOWEST Prices. B&H Photo, 119 W. 17 
Street, NYC 10011, Dept. PS-5. 

"P'MOTO.JOUitNALISMI" 100 page 
guide - $5.00 - Guaranteed. Cooke 58 S 
Madsen, Beaconsfield, Quebec, H9W4T7. 

27 HOBBIES/COLLECTIONS 

lea3 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hobby 
equipment. Send $2.00. Merrell Scientific, 
1665 Buffalo Road, Rochester, New York 
14624. 

22 JEWELRY 

CL.OSmUT Jewelry. 55¢ dozen. (Cata
log .26¢). ROUSSELS, 107-1635 Dow, Ar
lington, MA 02174-7199. 

PUBLIC SALIJ QIENUINIE Diamond Jew
elry Under $10.00. fltU: BIIOCHUit&l 
Rush stamped, self-addressed envelope. 
Lance Chow Dept. D, 104 18th Ave., Dela
no, CA 93215. 

24 ANTIQUES, REUCS & 
INDIAN GOODS 

PRE£ list to Serious Collectors 30,000 
Indian Artifacts, Pots Spears Axes, 
Slate, Beadwor~'-Caddo ~ding, Box 669, 
Murfreesboro, ~ 71958. 

25 FORMULAS, PLANS 

MON&YM£..1UNG CHEMICAL P'DRMU
LAS • TNOUSAIIDSI CATALOG Q.OO 
CREPUNDABL..Ek GWA6, Box 193, Brook
field, Wlaconsin 6300~193. 

26 SCIENCE & CHEMISTRY 

CHEMICAlS &: Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 

CHEMICAl S Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402-0748. 

DMJCATIONAL Material - easy to read 
and understand synthesis reports (P-2-P, 
DMT (apecify)L.!'ltc.) Apex Publishing Co., 
P.O. Box 845, "limes Square Station, New 
York, NY 10036. 

IOOO'a OF CHEMICALS 
LOW Prices Glauware Send $2.00 for cat
alog or call for orders/prices. Chem-Lab 
Supplies, 13814 Inglewood, Hawthorne, 
CA 90250. 213 973-2391 

IECCitiDMICA• I Y Priced Chemicals Ap
paratus. Catalogue-$1.00. Hagenow Labo
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 

LAIIOIIATORY Chemlcala- Glassware 
Catalogue -$1.00. Y ountt Ediauns, 934 
South 13th., Manitowoc, ·Wisconsin 54220. 

IIIOCil& I RY - Casings, plastics, every
thing! Catalog $2. Sooner Supply, Box 
526, Lawton, OK 73502. 

WHO' DALIE - Science Experiments, 
Apparatus, Glassware, Microscopes, Spec
imens, Slides, E11ergy Kits, Etc. 40,000 
Schools Use Our Products - 120 Page Col
or Catalog, $1.00. School-Tech, Inc., 745 
State Circle, Ann Arbor, Michigan 48104. 

IIOCK&TS - solid propellant plans, 
working sample. $2.00. Skybolt, POB 
346041, Dallas, TX 75234. 

UIUPTING Volcano Construction Kit 
$11.95, Postpaid. The Dinosaur Catalog, 
Box 546, Tallman, NY 10982. 

CHEMICALS Many exotics. Catalog 
$2.00. CHON Chemical Co., Box 2298, 
Mansfield, Ohio 44905. 

26A OPTICS 1 

TWEASURIE of quality telescopes, binJ 
lara, fiber, lasers, audiovisual1. militarlJ 

components, instrumenu. vatalogu 
$3.00. T.R. Inc., Box 65, Mooers, N~l 
2958. 

u 

1 

27 PLASTICS I 
c 
c 
r 
a 
I 

CASTOUTE Liquid Plastics. Crysta 
lear, colors. For caatin,, embedditll!i 
oating, fiberglaaaillgj_ in Industry, Jabq 
atoriee, craft. work. .tteproduce your d~ 
igna with our mold mate.riala. Profitabl"! 
lluatrated Catalog $1.00. Caatolite, De 

83E/PS, Box 391, Woodstock, IL 60098. 

30 GARDEN SUPPLIES 
&EQUIPMENT 

0 
$ 

DISCOVUI HYDROPONICS! New maq 
rder catalogue. Nutrients, plans, mon 
2.00. Hollister's Hydroponics.r_2640 H~ 

bor Blvd, Costa Mesa, CA 926~. 

ORNAMENTAL WINDMJTJ. 
Ulllque laWD clacmatlaiL . 
Turu ID • olllh- bi u •· ' 
Adela .....tic chum. Ill.- ' 
4-112 1\., 8 ft., 10 1\. taD . 

For Cola(ul Lila ohlrw 
s.nd lfllmpe ... 

~ "--liitr-
Air ........ Co.,,_ 

Boa IliA 
Lolamlle, ...... 114111 

31A GARDENING 

' wno fltU GARDCNING plus 87'l 
greater yieldel New LEXHIIIIOW tells ho~ 
So Unique, U.S. Patent Pending. N 
CH.-ICAI S, minimal soil preparatlo~' 
no rototilling, no WII&DIING, leas wate 
ng. Works in any soil. Ideal for -~ 
SPACU, CONTAINUIS. Easy-to-unde 
i 

I 
c 
tand 160-page book, 186 illuatratio 
harts. RUULTS QUAitANIUD 

MON&Y BACK. Only $6.95 plus $2.00 Poa 
age-handling. Order today get PRU~ 
MATO SECR&T. LEXHIIIIOW, Dept. 
P .O. Box 1491, Indianapolis, IN 46 
Member B .B.B. I 

SCREW ON THIS MAG::J 
NOZZLE 4: PRESTOtn 

. Your Garden Hoee 
' ~ more POWERFUl 

13.99 plue 66f ppl l 
Jet- two for $8.60 complete. 
apray- TESON CO., 
lhut off Boz 11162, Newport, OR 1179al 

32 REAL ESTATE 

$ 
CALIP'DRNIA. Acreage .. Lots. $40 do 

40 monthly. 4602 Ethel, Sherman Oa 
CA 91423. I 

PROPUITY - Lake Frontage from ul 
acre. Investment potential. 2 Year E~ 
c hange Privilege. CATALOG tor Sl.oej 
CANADIAN ESTATE LAND. Dept. ~ 
2411 Yonge Streetl.Suite 803, Toron~ 
Ontario, Canada, M4P 2Zl. (416) ~ 
0444. 

5 
e 

NIEWI fREE SUMMUI '83 CATALOG 
402 properties, 2073 pictures! Values 1: 
very type real estate, many owner f 

nancedl From 600 offices in 43 states( Ge 
~our f'IIU copy NOW1 STROUT IlEAL~ 
Plaza Towers, Dept. 5810, Sprinldleld, M 
5804. Call toll free: 1-8()().64f-4266. I 

Missouri call collect: (417) 862-4402. 
6 

' WYOMING-ranch land. 10 acres $60.0 
down, $60.00 month. Owner - Mike Ga~ 
bier, 9556-A-Gallatln, Downey, C 
0240. 

t 
9 

34 CAMPING 
EQUIPMENT & TENTS 

f'IIEE Discount Catalog, Backpacldn; 
Camping, Campmor, Box 999-P, Paramul 
NJ 07652. I 

c 
CATALOG with complete line of del 

ious, easy-to-prepare, Jightweigb' 
freeze-dry recreational foods. For pro< 
uct/price list, send 25t! to: MOUNTAII 
HOUSE, P .O. Box 1066, Albany, Ol 
97321. 

38 BIRDS 8t ANIMALS 

AUV£ f'OX, RACCOON, I"''EEIR&rS, Cot 
gar, list photos $1.00. Hidden Valley Fu 
Farms, Rt. 1, Guttenberg, Iowa 5206: 
819-252-1637. . 

C opyrighldd material 



EARTHWORMS, 
CRICKETS, FROGS 

liD Literature. Raise Fillhworms, 
cketa. Red wigglers - 1000 - $8.95, 
0 - $42.50. Postpaid with free book on 
" and Where to Sell. Carter Farm -
Plains, GA 31780. 

AIRGUNS 

FIELD GLASSES, 
TELESCOPES 

RD Catalogue! Thousands War sur
a optical bargai.ns. Lenses, Prisms, 
eacopes, Binoculars, etc. Jaegers, 691G 
rrick Road, Lynbrook, NY 11563. 

Catalog Leading German Binocu
Lamp, Telescope Fishing Rod, 

rvi•valldems. Maraeo Enterprises, P .O. 
87P, San Ramon, CA 94583-0087. 

TELEPHONES 
& ACCESSORIES 

ln!D Bargain telephone catalog. Eteo, 
567. Plattsburgh, NY 12901. 

COBRA 1 piece phone 
MOdel WP 142 - Push Button, wor1<s on any 
system, Mute & last Number Redial, Modu· 
lar Plug, One Year Warranty. UST: $24.95 
YOUR COST: $17.115 (plu.s $2.50 lor P & H) 
check or money order - no c.o.d.'s. 
CATALOG AVAILABLE with many phones to 
choOse from ($1.50 P & H) " FREE" with 
above order. 

" Tile CIIIIVInlllall C:wner" 
139 Wonder lake. IL 60097 (815) 459-2552 

GOV7. SURPLUS 

!IN SURPLUS Army Navy store 64 
illustrated catalog. &nd $2.00. Ru

~j~~ North Clark, Dept. M5, Chic.ago, 

SURPLUS" IIEIEPS 
800,000 I tems! Complete Informa

y our Area. Largest OFI'ICIAL Dl· 
$2.00 (Guaranteed). Surplus 
Wisconsin Northwest, WASH-

D.C. 2001e. 

I.& .. IT A ...... JDPr LAND POll S7 AN 
Cheap Houses and Boats? Call for 

tct<1ry, Guide, Newsletter. 1-(916)-722-
r.:n. PS. 

PROFffABLE 
OCCUPATIONS 

Repair Air Conditioning! 
Tools, supplies, ful 

Doolin, 2016 Canton, Dallas, 

BOOKS & MAGAZINES 

~~:S to POPULAR SCIENCE avail
full set of 10 for $10, postage paid. 

1981 only, send $1.75 to: POPULAR 
~~~It INDEXU, 380 Madison Ave., 
I· NY 10017. 

Of Print Books Found, Send Wants. 
~ook, 51 Maple Ave., Warwick, NY 

nLEMARKETING •.. Manual .. Catalog 
$5.95. Warehouse Toolmart, Box 64303, 
Los Angeles, CA 90064. 

NEW economic. Send sase to: Theory, 
Box 33421, Washington, DC 20033-0421. 

HONG KONG TltADE DIRECTORY. 
Rush $10.00 to: J oyce Lowe Co., Box 8066, 
Shreveport, LA 71108. 

INCRUSE YOUR P'EitSONAL VAWE 
using community resources. Booklet 
$1.40. Information sase. STEP, Dept. 205, 
Box 37169, Charlotte, NC 28237. 

Mc:CAIITNEY LAW LETTER 
Newsletter of practical legal information. 
Written by former Judge, 10 issue per 
year. Sample $1.00. Year/$16.00. Box 45, 
Heron, MT 69844. . . 

CAUSE OF CANCER 
And How To Prevent It 

New Exciting Thought Provoking Theory. 
Send S3.50 to: 

"Cause Of Cancer" 
P.O. Box 120007 

Arlington, TX 76012 
Satisfaction Guaranteed 

49 JOKES & NOVELTIES 

I'1IU -World's Leading Novelty Cat a
log, 1600 Jokes, Tricks, Science, Sports, 
Hobbies. J ohnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 

60 MAGIC TRICKS, 
PUZZLES, ETC. 

PIIORUIONAL Magic! Huge catalog, 
over 1,000 tricks and books, $2.60. Hank 
Lee's Magic Factory, Dept. PS5, 24 Lin· 
coin Street, Boston, MA 02111. 

52 STAMP COLLECTING 

QUAUTY Stamp Approvals. C.K. 
Stamps, 17902 Mark Lee Dr., Jamul, CA 
92036. 

UNITED NATIONS 8 Complete Mint 
Seta 25¢1... Apl'rovala. Cornett&, POB 1509-
P, Lake Ylactd, FL 38862. 

OLD U.S. Stamps on approval. Chester, 
Box 16356R, Philadelphia, PA 19111. 

PENNY approvals! Regardless Cata
logue! Kloster, 4164 52nd, San Diego, CA 
92105. 

SEND only 10¢ for nice collection of U.S. 
Stamps including $6.00 issue and scarce 
mint Sipex Souvenir Sheet. Attractive 
price lists of other beautiful stamps and 
collectors supplies included. Mystic 
Stamps, SS-2, Camden, NY 13316. 

FIIDJ Worldwide stamp mixture. Ap
provals. White, Box 24166-A, Indianapolis, 
Indiana 46224. 

FIIKEI Big Bargain Catalog - New Edi
tion listing thousands or bargains includ
ing U.S. &: B.N .A. stamps packets, al
bums, acceBSOries and aupfhes. Also fine 
stamps from our approva service. Buy 
only what you like. Return balance 
promptly. Thank you. Jamestown Stamp 
Co., Dept E63PS, Jamestown, NY 14701. 

3S DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 

u. S. 6 commemorative plate blocks 
$1.00! Approvals. Gordon Davison, Con
toocook, NH 03229. 

P'IIUJII Beautiful Stam ps Gold. Silver 
Others Approvals. Delor, 21127 Fleet
wood, Harper Woods, MI 48225. 

53A SATELLffE TV 

HOW to build a Sa tellite TV LNA or 
Downconverter! Save Hundreds! Free In· 
formation! Send Stamped Envelope: 
XANDI, Box 25647, Tempe, AZ 85282. 

CABLE TV Secreta-the outlaw publica· 
tion the cable companies tried to ban. 
HBO, Movie Channel, Showtime, de
scramblers, converters, etc. Suppliers list 
included. Send $8.95 to: CAlliE FACTS. 
Box 711-A, Pataskala, OH 43062. 

CABLE Converters, Decoders. Free Cat
alog! APS, P.O. Box 263P, Newport, RI 
02840. 

SATELLITE 
TELEVISION 

SYSTEMS 

• Super programming 
• Heaviest of its kind 
• Easy operation 
• Advanced component controls 

Dealerships available 
Send $7.95 lor Introduction to Satellite TV 
manual 

Francia Enterprises, Inc. 
P .0. Box 906 314-989-3248 

Poplar Bluff, MO 63901. 

54 RADIO, TELEVISION 

MICROWAVE Television "Downcon
verters." Exclusive new five stage design. 
Catalogue: $2.00 (refundable). NDS, Box 
12652-P, Dallas, TX. 75225. 

CABLE TV EQUIPMENT AND CON
VEIITEIIS. Plana and Parts. Build or buy. 
For information send $2.00. C&:D Elec
tronics, P .O. Box 21, Jenison, Ml 49428. 

UHF decoders. Catalog 60¢. Trojan En
terprises, 2920 Shelby, Indianapolis, IN 
46203. 

SINE WAVE D£CODat MANUAL. in
cludes alignment, trouble shooting, an
tenna hook-up, improvements1 theory. 
$15.00. Signal, Box 2512-P, Culver City, 
CA 90230. 

POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 
80219. 

SATELLITE TnEVISION best prices on 
quality equipment check with us before 
you buy. Sharpe Enterprises, Box 11, 
Bainbridge, GA 31717. 

SATn.I..ITE Receivers, LNA'S, Anten
nas - Build And Save - Send Stamp For 
Details, Mateo Electronics, Box 316AA, 
Cadillas, MI 49601. 

CABLE TV decoders, UHF decoders 
Send $2.00 for catalog. Mean Electronics, 
P.O. Box 347, Boston, MA 02188. (617) 337· 
7303. 

EXI ENDED DISTANC2 FM ANIIEWNA 
150-Mile Range, Scientific Design, Easy 
Construction Hardware Store Materials 
under $40. Plans $3. Zeitler Enterprise&, 
603 Gilroy Dr. Capitola, CA 95010. 

ca Radio Books, Kits, Modifications, 
Free Catalog. APS, POB 263PS, Newport, 
RI 02640. 

PAY TV/AMATEUR TV lllfCEIVEIIS. 
24 hour movies, specials, sports, etc. 
GUAIIANTDD FINUT models anywhere. 
FIIU Brochure. Jarik 632 West Doran, 
Suite " B", Glendale, CA 91203. 2131956-
5839. 

LJ MICROWAVE RECEIVER SYSTEM 
Q "ADVANCED DESIGN" 

Down converter, power supply, 
complete & easy TV hool<-up. Total 
system gain of 50+ db. 

2.1 to 2.6 GHz. 24 inch parabolic dish plus a 
6 Month Warranty ........ .. ..... $14r 

SATEWTE & CABL£ SYSTEMS 
P.O Box 30512 s ...... WA 98103 

VISA •MASTERCAJfD•coo•ORDER PHONE 
(2118) 8444445 

55 ELECTRONICS, 
STEREO, HI-FI 

CAlli E TV CONVIEII1 EllS, 40 CHAN
NEL, make your TV, VCR cable ready. 
$29.99 plus $2.50 postage. TE• E-ccK.OR 
DEChiONICS, •22 liED liOCK CAN
YON, KATY, TX 77450, TE' CFIIONE 
C71S) 3.2 .. 30&. 

SUIIVEIII AJ!IICIE.QUAUTY micro wire
leu transmitters, 7Ja• long! Uneurpaaaed 
range, quality, price. Compare! Saveli 
Also wireleu telephone transmitter and 
1 '>'l pound 16 hour recorders. EX I Ulll~· 
TAPE SYSI .... ll, Box LC, Temple Ter-1 
race, FL 33687, (813) 985-3014. 

' 
TliS-80 COMPU lUI DISCOUNTS. Low- 1 

eat prices anywhere. Free price liet. Radio · 
Shack. 175A N. Delsea Dr. Vineland, NJ : 
08360. 800-267-0426. 

------------------------------ · 
WE PAY CASH for your software! Free J 

details. Send sase. Creare Software, Dept I 
P34, Box 22564, San Diego, CA 92122. 

MAKE your computer pay ita own way. I 
Sample newsletter $1. COMPU PINOIPII, 
Box 332-PS4, Fairfax Station, VA 22039. 

n IZA for 16K nMDISINC\AIR from 
MIT, the celebrated simulation ot Ma- : 
chine Intelligence. Cassette only $14.95, . 
Sinclair Softech , P .O. Box 82B, Sinclair, 
Wyoming 82334. 

66 RECORDS, TAPES, etc. 
RECORDS • TAPESI Discounts to 7391>; 

all labelsi no purchase obligations; newa
letter; aiacount dividend certificatel; 
10091> guarantees. Free details. Discount 
Music Club, 650 Main Street, P.O. Box 
2000, Dept. 4-0583, New Rochelle, NY 
10801. 

/U&LII\InAL 
TCCttniOUC/ 

eStop Un-nt•d H.blu • l'•n-.1 ,.,. •• ..,.. 
e G.tn He.tth e Cottll•ne. e S-•• a 
much more. Learn why SCWL Tedlniqu11 ar• 
gaining such extraordinary popularity ewer 
hypnosis • S•nd T od.-, lor excit ing FREE 
brochure Mid-st Res.,.rch. 65 1 5 Highland 
Road. Suite 203·'24 Pontiac. Mich. 48054 

56A VIDEO EQUIPMENT 

VIDEO MOVIES.. Sold. Exchanaed. Big 
catalog-mail $6.00. Tower, Dunkirk, MD 
20754-0213. 

57 MUSICAL INSTRUMENTS 

CATALOG for makers, repairers ot 
stringed instruments. Imported tone
wood, tools, jlarts, accessoriea, atrinp, 
cases. Fine European instrument• and 
bows. Catalog 50¢, includes 1091> discount 
certificate. International Violin Compa
ny, Ltd.! Dept. JQ, 4026 W. Belvedere 
Ave., Ba timore, MD 21216. 

58 SONG WRffERS 

POEMS· SOftQS WANIID. Free Pub
lishinlliPromotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 

59 IMPORT -EXPORT 

+2SOO "Fast-Sellers." Free Bro
chures! Allrightpro, Box 91309-X6, Cleve
land, Ohio 44101. 

66 AGENTS WANTED 

BIG profits fast! Book Sales Agents 
needed now! Sell How To Make Money 
Books by mail. Act Now! Full details send 
$1.00 to: HSC Publishers, PO Box 635-PSl, 
Atkinson, NH 03811. C.upynghl'10 matt ri 11 

-----===~~~!:!::'!' ~!~8.3.] ,.All - ·- -



60 BUSINESS 
OPPORTUNffiES 

PRD Book, "2042 Unique Proven En
terpriHa." Fabuloua "unknowns," second 
inftation income. Haylings, Carlsbad, CA 
92008. 

.U.TS And Buckles. Complete Line 
Fut Sellen, includinJ. Westerna, Truck
en, Motorcycles, Wildhfe, etc. Big Profits. 
Complete dealer aet up. Catalog $1.00. An· 
ehor, Box 3968-BPS. Noz:t.h Providence, 
Rl 02911. 

VIJDNQ Machine. No aelllng. Routes 
earn amazing profita. Big Catalogue 
Free. Parkway Co~ration, 1980PSB 
Greenapring Drive, Timonium, Maryland 
21098. 

~ Tuning quickly learned with 
home atudi cour.e. Ditoma granted. 
American Tuning Schoo 17060 Telfer 
Drl..-e, Morcan HUI, CA 9 7. 

.-cHANIC••• Y Inclined individual• 
clesirinc High Weekly Profits operating 
Small Manufacturing buaineaa Without 
lnvntment write: Busineaaea, 92-P 
Brighton 11th, Brooklyn, NY 11236. 

IMPOIIToCXPORT opportunity, profit
able world-wide, mail order business from 
borne, without eapltal. We ship plan for no 
rlak examination. Experience unnece&
aary. Free Report. Mellinger, Dept. 
H269e, Woodland Hilla, CA 91867. 

TAKa Catalog Orden. We dropship 2600 
Beat-Hlling specialty products. Lowest 
below-wholnale prieea. Immediate deliv
ery. Spectacular home buaineaa opportu
nity. Free Book. SMC, 6061 De Soto Ave., 
Dept. 28-29, Woodland Hilla, CA 91865. 

UT RICMII Secret law smashes debts
brinp eaah a.nd credit! Detail• PRUII 
WealthKit-S, Billings, NY 12510. 

• .,. time fortune In Vinyl Repair. 
Huge demand ereatea exceptional profits. 
We aupply everything. Details free. VIP, 
Z086 MontroH, Chicago 60618. 

CONCR&I& Block Machinery; Catalog 
$1.00. Route One, Box 96, Rapid City, 
South Dakota 67701. 

.. 2.00 FROM Square Foot Plywood 
()I up Demand), Revealing Proof~ (Re
fundable), Woodwins, Bridgewater, MA 
02324. 

lt&PAIR NYDRAUUC JACKs-Free de
taiiL Hydraulic Parte Supply, Dept. S, 
Box 4167, Brownsville, TX 78620. 

$1,.000 WEEKLY Home Busineaa DI
rectory Detaila. Box 2019-PS, New York, 
NY 10168. 

UP&II- Income, $8,000 Weekly Poaai
blel Unique &)'Item beats envelope stuff
ing anrdayl Elliott, Box 7206-PSS, Colum
bia, MO 66206. 

•" I seNSATIONAL LOW.C:OST IMIR· 
QIJUI •• •..RM. Lightning aeller. Excep
tional Mallfin. Sample• for trial. North
wnt Electnc-PS6, Box 1046, Mitchell, SD 
57801. 

IUD Rubber Stamps. Highly Profit
able Buaineaa. Free Detail&. Stamper, 
POB 22809(LMC), Tampa, FL 83622. 

.UMPD Sticker Printing Device. 
Cheap, Simple, Portable. Free details 
Bumper, POB 22791(LMC), Tampa, FL 
88622. 

PROf"ITA• a Gold Foil Printer. Person
alize bualneaa carda, pencils , m atchea. 
Free Details. Gold, POB 24986(LMC), 
Tampa, FL 88623. 

IUD PVC Pipe Furniture. Proven 
method• create exceptional income! Easy, 
apare-time buaineaa. Free report. J.I:M, 
771P, Battle Ground, Washington 98604. 

Ra:GfiDUION Junk Automotive Bat
terieL Proven money-maker! Easy home 
bualneaa. Free Facta. JAM, 771K, Battle 
Ground, Wuhington 98604. 

HUfiDRIIDS Weekly Poaalble For Ten 
Hour Work Week!! Guaranteed Home 
Buaineaa ... Start Immediately!! Free In
formation • AHV, Box 1028-C6, Kala
heo, Hawaii 96741. 

SIJ • Boob By Mail. 400% profit. Liter
ature Free. Paragon, 844PS, Cua Lake, 
Minnesota 66638. 

MAK& HOM~ .ooeu.ns. I've 
earned $187,000 with mine. Free Inform&· 
tion: DASHD, Box 648, Woodville, Texas 
75979. 

TAKa P'ICTURU for profit. Photomon· 
ey, 14689M West 32nd, Golden, CO 80401. 

rea:w Luxury Car without coat! Write: 
AMCO, 1601 Main, Plainfield, IN 46168. 

111 POPULAR SCIENCE 

I"'IIJIECTION TV . .. Make $$$ assem
bling Projectors ... Euy •.. Reaulta com
parable to $2,600 projectors ... Your total 
cost leaa than '17.00 ... P'LANS, 1..,. A 
Dealers information '15.50 .. . Illuatrated 
Information fR&L Macrocomaix, Wash
ington Crossing, Pennsylvania 18977. 
Credit-card orders 24 houn 216-786-2880. 

EARN MONEY AT HOML Seven au.re 
ways. Free details, WOODS, Box 266, Le
high, Fl 38986. 

AWMINUM SCRAP • Recycle • S" I 
POll Na.OO I POUNDI Free Information: 
Industrial Scrap Yard, PS6, Box 127, Al
exandria Bay, New York 18607. 

SOUlR Heating learned quickly at 
home! Free information. Empire School, 
Box 1014a, Jupiter, FL 33458. 

~ Tuning learned (\Uickly at 
home! Free Information. Emp1re School, 
Box 1014, Jupiter, Florida 38468. 

MAK& $SO HOUitL Y ruatproofing can. 
Begin immediately. Low eoat, huge prof· 
ita. Complete illustrated guide $6 • Rust
proofing, 104 Charles St., Box 919A, Boa
ton, MA 02114. 

QOI DD1 OPPORTUNITY Excellent In
come. Start Immediately At Home. Free 
Details Write: Center, Box 66896D. Loa 
Angeles, CA 90066. 

~818 MONEYMAKING Opportuni
ties! Free .Information! Dynamic, Box 
13068, Stow, OH 44224. 

SCIIDN Print T-ShirtL Inexpensive 
kite. Free Details. ''T-Printer," POB 23991 
(LMC), Tampa, FL 33623. 

EARN $600.00 weekly working at home 
in your spare time. QUARAIIIIUD. Free 
details. Columbo, 1204 Ave. U., Box 
1086CL, Brooklyn, N Y 11220. 

MAK& big money repairing wind
ahlelda, and plate /laaa! Earn up to 
$60,000 yearly. Sen for valuable free 
report, Gla&-Weld Syatema, Box 87C, 
Hillsboro, OR 97128, 503-M0-2278. 

EARN ... 00..1,000 WIEDU. Y en I'NG 
CONTINUALLY N•••••• NEW P.ODI..JCT 
TO •usaNUSIESI Automatic Income 
From Reorders! C-Network, Box 08193-C, 
Cleveland, OH 44108. 

START your own profitable buaineaa 
with high demand product& and bualneaa 
guidance. $2.00 dellven wholeaale c:atalog 
on either protection and aecurity prod
uct• or on general merc:handlae for retail
era, fund-raising, mail order~ including 
brasawarea, porcelaina1 muaic Doxea, jew· 
elry, houaewarea. Botn programs $8.00. 
J anmar Products, Dept. PS-6, Box 412, 
Floaamoor, IL 60422. 

MAK& MILLIONS MANUFACTURING 
Batteriea. Supplies Available. Everlut, 
Box 866, Bogota, NJ 07603. 

SUI SUIILIMINAL SKURIIY SYS. 
I&Mll POll PDSONAL AND COMM&II· 
CIAL USL Totally New Product. No com
petition. No financial risk. Exceptional 
Income. fRD information. S.A.V.E., Box 
61546P, Vancouver, WA 98666. 

ltU•aa Stamp Outfita Direct From . 
.Manufacturer. Write: Cuatompa, 2914 
West Sexton, Springfield, MO 65807. 

MAILOIIDD Opportunity! Start profit
able home busineaa without experience or 
capital. Write for free book, plus details. 
Mail Order Aasociatea, Dept. 461, Mont
vale, NJ 07645. 

FANTASTIC PRCWITS WHOLUELL
INQ. We teach you. Over 2,600 products. 
F'RD information. Jeanne Marie Gilts, 
20101 Port Circle, Huntlncton Beach, CA 
92646. 

M.!MUl MONEY In claaalfled advertiaing. 
DETAILS and INSIIiUCTIONS only $2.00. 
J. Kirchner, P .O. Box 860, Glen Burnie, 
MD 21061. 

PRD package. Sell boob by mail. Low 
investment. E. Taylor, Box 740034, Roue
ton, TX 7727 4. 

GET RICM&RI Enjoy $14.00 profit on '19 
patented motorist's neceaaltyl Almquiat, 
PS6G, Milford, Pennsylvania 18337. 

PRD Details. How to atart and operate 
your own home buaineae. Buaineaa Boob, 
689 Conway Forest, Atlanta, GA 80327. 

MONEY.KRKIS 
HD.P People and buaineaaea get money. 

Eaay home buainesa. Fantastic proftta. 
No experience • own hours. Continuous 
assistance. F ree Details: DFC, Dept. 11-G-
6, 1145 Reservoir Avenue, Cranston, 
Rhode bland 02920. 

YOU can make money wholesaling free 
details. Brokerage, 109E Circle, Burna, 
TN 37029. 

be a TAX CONSULTANT 
' 

rr-. unllmn.d In tu• or l*t 11mt horne bull,_ 
pl'lplrli1g 1&1 l'lluml In busy 1&1 ••••on. plua yMr· 
round monthly,_ to S50 from bull,_lalt Mnice. 
No bookllllpq upetlenoe naa did. We lrlln you II 
homa, help you ltllt. .Accl«<lllld lllamblr NHSC. FNI 
... lllirt. No MIMman wlft Clll. v.t Apprcmcl. Natlon-
11 Tax Tl'lining School. Monsey, 1EQ. N.Y. 10952 

ELECTRON IC 
ASSEMBLY BUSINESS 

Start home. spare time. Investment. knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic de vices. Sales handled by 
professionals. Unusual business opportunity. 

__.,._filEt: C.•,tllt UtntntM liltnturt ""-
_,.. BART A, Box 2AS-SA ..... 

Walnut Creek, Calif. 94597 

Knowledge or experience noC neo-
8SS81'f. Get S1arted in IIPIIr8 time. 
Tum your apare of M time into 
cash. No investment. 

EL!CTRONIC DEVELOPIIEHT W 
lloJ 15100, P1n11111 Pin, FL 33585 

61 MONEYMAKING 
OPPORTUNffiES 

QaT RICMn Secret Jaw amaahea debta 
• • • brings Caah credit! PRU report!! 
WealthKit-S, Billings, NY 12510. 

I ••JIN The Secreta of Rep,airing Junk 
Batteries. "Fabuloua Profit• '. PIRST lls
TAIIU'"ID COURIL Apex Engi
neering, 6454 Bolaa Road, Ataaeadero, 
CA 98422. 

PROFI1AIIU: Gold Foil Printer. Person
alize business cards, pencila, matches. 
Free Detaila. Gold, POB 24986(LLD), 
Tampa, FL 88623. 

700,000 IIARGAINS, Mail Order, 
Home BualneaHa, Free Details. Ameri· 
can Moneymakera, Box 8366PS, Tampa, 
FL 83674. 

KAliN $2,()()(Wmonth offering Joana, 
atartinJ part time, Preatigoua opportuni
ty. PFA, Box 84068-C. Loa Angelea, CA 
90078. 

HUNDRIIDS wauu. Yl Mailing $aleelet
tenl $tart Immediately! Interested? 
Write! MJG-PS, Ambler, PA 19002. 

MAK& $22.50 An Hour! Spare time at 
home. Rubber Stamp induatry needa local 
manufacturers. Equipment and know
bow furnished! Particulara Free! Write: 
Thomas, RC-3-ME, 1612 Jarvia, Chicago, 
IL 60626. 

UIUE to make big money working with 
your family! For free in.formation write: 
Southeast Publiahera, Rt. 2.z Box 407, 
Dept. lA, New Brockton, AL 1!6861. 

Sl MOST POWUW.:IL MONEY MAK
ING TOOlS AVAILABI & SaND Q.OO 
POll COUPLET& PACKAQL WIIA, DEPT. 
.... , P.D. IIOX 1080, WUI!dONT, IL ..... 

PINANCIAL Security. Free Detaile. 
DAD EnterpriHa, Box 1611, Plant City, 
Fl34289. 

MANY Different kinde opportunities. 
26-. Homecrai\, 2850 W 47A, Denver, CO 
80211. 

KAliN $$$ Be Independent! Have you 
always wanted to own rout own aaw 
sharpening buaineea! Wnte: Sharp-e:ze, 
PO Box 6004, San Bernardino, CA 92412. 

62 EMPLOYMENT 
INFORMATION 

AUSTIIAUA - The World! 50,000 Job&! 
Computerized reports $2.00. Jobworld, 
Box 681-F, Cypress, CA 90680. 

OVUSEAS ••. $20,000 · $60,000 +. Free 
Report! Employment, Box 19760-FE, In
dianapolis, IN 46219. 

AUSTRALIA WANTS YOUI Jobal Big 
Pay! Transportation! Newest Handbook · 
$2.00. Australian International, Box 
19107-FE, Waehlngton, DC 20086. 

OVDIEAS lOllS $20,000 to • ~ 
plua bonua. Doycorp1 _?eraonnel, BOl 
UZ, Pocatello, ID 83lro1. 

OYUIIEAII IOIISI $20,()(1(460, 
up l CAll NOW1 (817).839-1712 Ext. 

GDVDNM&NT lOllS · Thouaanda 
cancies muat be filled immedi 
$17,684 to $50,112. Call 716-842-6000 
3970. 

.10as ovaatEAII a u.s. High P• 
eruiae ahipa, oil, welding, cona ... u 

computel'!t engineering. Call now! 
886-3242, r.;xt. 246. 

IENGifl •RINik HOW you ean .. t l 
and succeed without really trytng. 
information: Roman Preas, No. 181-l 
Lakeville, Petaluma, CA 94962. 

ALASKA Over 200 job liltingL U~ 
weekly $4.00. Jobline-Aluka. Box 
Auburn, Wubington 98002. Satiaf 
or money back. 

CltUIK .... IOIISI $14 • $28, 
ribbean~ Hawaii, World. Call Cru 
for Guiae~ Directory Newaletter. 1 
722-1111, r.;xt. PS. 

SUNNY CAlii'OiiNIA STAB 
Secretarial, Conatruetion, T·~ 
Recreation, Morel Call for Guide 
ry, Newaletter, 1-(916)-722-1111, 

63 SPECIAL SERVICES 

INPOIIMATION On Anything. Fe 
ReHarch SJI:8Ciallata, 60-15 Woodalde 
nue, Woodatde, NY 11377. 

67 SALESPERSONS-
DISTRIBUTORS WANTE 

CONVaY ·Concave Mlrron 20". N 
Art Glaaa, 6731 Stansbury Avenue 
Nuye, CA 91401, 213-780-8461. 

68 REMAIUNG SERVICES i 
CONPID&NTIAL Mall Rewivirul 

warding. Mail Drop, Box 180391'8.l!'l 
do, FL 82860. I 

MAIL forwardlq. Many other .. ~ 
Confidential. International Mail Co~ 
Box 20937PS, Reno, Nevada 89616. J 

CHICAGIID AD011 .... 7 Call 800-821! 
for information packet. j 

69A LOTTERIES l 
WIN Mill "'NS In Canadian 1otJ 

Free details plua PRU TICIUIT 01! 
Lucky Buck (PS), Box 171, Station~ 
ronto, Canada M6M 4Z2. 1 

IS" PR&MIUM on Amerlc:an F1 
Free info on Canadian Lotteriee: Ca: 
an Gold Club, P .O. Box 824, StatiG 
Wmdaor, Ontario, Canada N9A 6K7. 

STATL $6.00 • $6,000.00 $12.00 f1 
Weekly_DrawingL $2.00. Box 8172, L 
ville, KY 40208. 

WIN UP TO N,OOO.OOO POll SOt 
aeeurity for a lifetime, "How To" 
$2.00 (refundable) WWII& NOW. C.1 
terpriaea, P.O. Box 840, Pymble, Aullt 
2073 • 

u.s.. • .... ,. .~:-t~: 
._ ............ . --- ...... u.s .. ... 
yov ..... tt.. IIOHf to ce ..... a IQUAUY e 
11M 1'-"' oU ....._,... WI• .... nM,MI 
CASH. Uht- ...,...... •- -· -
MIU.IOMA .. I .. WI•-- (- ..... 
W.). W- ... All •FOIIM•TIOII er ... , 

Mlftlgm Inc. TOLL ,...,.,.._121-tl 
- II., P.O . .. I !MI'S I I' , 1:11 • 

72 EDUCATION .t 
INSTRUCTION 

L&ARtll WHIU ASIWMP'I Aatonh 
New Method! Strange Catalog Free 
toauggeatlon, Box 24-A, Olympia, 
98607. 

n &CIAONICS Degree (BSET) by c 
•.Pondence. Grantham College, 260 
Cienega, Loa Angeles, CA 90034. 

cou..aaa DKGW&U IIY SP'II 
IEVAWATION of !DUSTING Credits 4 
Experience. Fast. (614) 1168-1791. 
13161-85, Columbus, OH 48218. 

C opyrightdd material 



DaaltiE&Pit~S 
Ec:onomica, Philoao

Credita and Expe
(airmailed 

·C'A)I I ml' CJif 
, MIGIInEU» DANDIIU.. 

arn I'JID Rh17 7EX. Founded 
19611 worldwide. 

Lifetime Ordination. Bec:ome 
Ml11lonary Evanrliat, Bishop. 

McKeesport, P 16134. 

URN DOCl'OitAft HGIID. Earn 
In only 8 daya. For complete home 
prorram A exam. send only $6 to: 
. Theoloaical Institute, 129 Mt. 

Way, Clayton, CA 94.617. 

120 pap Career Opportunities 
• ahowa how to train at home for 

Granton Institute. 268B 
West, Toronto CanadL 

IIUIIM • YOUII OWN t FClAL APPAHtL 
a Paralenl Ac:credited Attorney In· 

lfome St udr. FREE CATA· 
Career Institute, Drawer 

Boca Raton, FL 33.z7. (306) 368-

CHIMWWSI" 
mainte

JKT 
Montana 

better handle your buai· 
and aocial opportunitiea. 

School of Law hu met 
demand for almoet a cen· 

307 No. Michigan Ave., 
eo601. 

llaSCM WOIH.D WIDIE C01.1.Daa 01' 
AUCTidrl llt.NQ, INC.. Worid'a Lara'" 

Free Cataloc. Approved for VA. Mod· 
Auction Llbraey *Pitl&w with enroll· 

lne1~t 616-423-6242, Col. Gordon E. Taylor, 
Box 94.9, Dept. 8, Muon City, lA 

UTAal ... YOUit OWN SOCIAL SIICU
• Write: Grimland Enterprises, P .0. 

13400, San Antonio, Texu 78218. 

A shofl, simple ":;:T of acquirinc a powerful 
11'1e1!101y. No memorizltion, no ~ds. Release JOUr 
photoclap/lic 111e11104). L11m "'-'" )IIIU remember. 
"wllf )IIIU loreet. D~ JOUr natural ability to 
rec.all ~hinc. Send lor 1111 information to: 

• rnm "AIYMCO 1IIIIUII 
I45PS Wlll.ahz. hclllc Poln•a. CA 

Shennan Oal<s. CA 9 14 23 

CARTOONING, 
SIGN PAINTING 

CAII100rl for Fun and Moneylll Free 
Cartoona, Box .o614B, Detroit, 
48240. 

MIJDKlltN Cartoonlnr Taught by Mail. 
for Free Brochure. Cartoonerama, 

268-RH, Branford, CT 06406. 

PUIRDJI'ItlhliMa • exciting scientific 
Home atudy eourae teachea every· 
Certificate on completion. Many 

p~are now. Professional In· 
Tralnlnc School, Dept. FP, 

41268, Loa Angeles, CA 90041. 

PWIYAft DIETECTIYI: or FINGIEIIPRINT 
Ta:MNICIAN training. Learn at home 
quickly and easily. Audia'viaual aida, de
tective kite, badge, DiplomL Free lnfor· 
mation. o• GaM. SECIUitit Y, Box i91PS, 
Hanover, MA 02339. 

77 LOANS BY MAIL 
.oRROW $26,000 "overnight." Any 

purpose. Keep indefinitely! Free Report! 
Suc:c:eaa Research, Box 1978&-FE, India· 
napolia, Indiana 48219. 

IMMKDI.Aft Loana to deaerving lndl· 
viduala refuaed elaewhere. Man_y plana In· 
eluded. Try ual Aaaoc:iatea, Box 98-PS, 
Brooklyn, r.JY 11236. 

AIIA8 .USINUSMDI Have Money To 
Buy A Inveat. Top Finders Feea Paid. Int. 
MlddleEut Aaaoc:., 683PS1, 8291 Flax
man, Huntington Beach, CA 92848. 

-ROW $30,000 without lnte.restl All 
eliclble. Repay anytime. Free detallal ln· 
fohouse • 608PS, 6S3 Sutter, San Frane! .. 
eo, CA 94.102. 

-ROW $300.$30 000 Intereat Freel 
Keep Indefinitely! r;;; report! Write: 
American, 1801 Main, Plainfield, IN 
48168. 

MNIIIOW •100.$100,0001. !natant 
Re.Piyl No Co-Signers! Rush Stamped En
veloJ)CII Financial, Box 6487 (J>S), Richard· 
aon, TX 76080. 

.oltROW PJIIh1M IIGMK 
ANY amount, any worthwhile purpoae, 

within 80 daya. Competitive Ratea. Alao, 
Money Arent. No experience • own houn. 
Natlon.al Company to uaiat every way 
poaaible. No Gimmiebl Free Detaila: 
DFC, : ept. 11-C-6, 1146 Reservoir Ave
nue, Cranaton, Rhode leland 02920. 

18 WINEMAKING 
IIKDtMAKDtSI Free Speeialiat Cata· 

lorfNewaletter. William's, Box 461·P6, 
Oakland, California 94604. 

Pill& ••••~lNG IIOOK plua ea ta · 
log. Flneat equipment, Ingredient.. One· 
Day Seryice. Fully guaranteed. SPI, Box 
784-S1 Chapel Bilk NC 27614. 

rltD DICYCLCI' 1•4 WINDIUYUNG 
Beermakl~ Suppliea EquJpment lngre
dienta. Vynox, Box 87498, Roc:heater, NY 
14816. 

WINDU._ICWA. ··•+::M£.•... Free 
Catalog. Fut Service Large Selec:tion. 
Kraua, Box 7850-N, Independence, MO 
84063. 

WINIEMAKDIS • •"ltMHCDIS -
Freah Stoeka. Fast Service. Free Catalog. 
O'Brien'a, Box 284A, Wayne, IL 80184. 

•I&IIMAIUNG Supplies. Free 20 page 
catalog. Cape Brewers, Box 11398.1 South 
Chatham, MA 02869, (617) 482-641'1, 

WINDIUJC .... • Beermakers: Free Il
lustrated catalog of auppliea. Semplex, 
P.O. Box 122768, Mlnneapolia, MN 66412· 
0278. 

WIUKMNCDS - •·•-..JUMPS -
aa.GIIOL Free Catalog, Equipment 
Suppliea, Continental, Box 188-PS, Cu 
aelberry, FL 32707. 

19 BUY ff WHOLESALE 
400,000 IIAitOAINS Below Wholeaale! 

Many Freel Liquidation• . .. Cloaeoutal 
. . • Job Lota . .. Single Sam plea. Free de
tail a. Worldwide Bargalnhuntera, Box 
780-B, Holland, MI 49423. 

PAIITSI Chainaaw, Motorcycle, A.T.C., 
Snowmobile, Small Englnea. "Free Cata· 
Joe". Manufacturer'a Supply, Box 157PS9, 
: orc:heater, WI 64426. 

IU PRINTING SERVICES 
QS&. CAIIIDSa Top quality • Low pricea • 

Free cataloc. Mail Order Enreaa, Box 
708-S, Lexington, NC 27298-0703. 

. 
1M HYPNOTISM 

Pltl& Hypnotiam, Sleep Learning Pub
lication DLP, Box 487, Anaheim, CA 
92706. 

Pill& H)'Jinotiam, Self-Hypnoaia, Sleep 
Learning Catalog! Drawer PS400, Ruld· 
oao, NM 88346. ' 

, ... CATALOOI Self Hypnosis Tapes. 
Educational Systems, 14-86 Brooklane, 
Peebkill, NY 10666. 

88 OLD GOW, JEWELRY 
WANTED 

MIOHUT CASH for Gold, Jewelry. Gold 
Teeth, Rinp, Diamonds, Watc:he.!t Sliver, 
Platinum. Mail Articles Today. l'"l'ee lrift 
with Information. Chicago Gold A JSre. 
cious Met ala, 6 E . Monroe, Dept . 967, Chi· 
cago 80803. 

TAKA: NO CHANCES. Deal with oldest, 
moat reliable firm In old gold buaineaa. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Higheat Cash. Free 
Information. Roae Industriea, 29-Y Eut 
Madiaon, Chicago 60802. 

89 WATCHES, CLOCKS
SALES & SERVICE 

WATCH and Clock Repalrinr Boob, 
Toole, Materials. Free Catalop. North 
American, Box 77-BE, Fox River Grove. 
IL 80021. 

90 GIFTS 
OIPTS, Gift.a Gifts Save $$ Colorful Cat

aloe $2.00. S&A Gift World, P.O. Box 648, 
Downey, CA 90241. 

LCD watc:h $2.50, Penwatc:h $3.80. Cata· 
Iogue $1.00. Reliant, P .O. Box 88810, 
Sheunpan, Hongko~. 

91 OF INTEREST TO AU 
MIEUIAM PIIOMI..., U .. TO THE 

OYiliiOGMat. ••Ill fw ,.._. f.-~ 
ot ""'- ,..,......._ o1 Pwltr a a u .. ., .. 
tiN w.a........,._ lntemellanal, P.O • ._ 
~· .. Ft. ....... TX 7e1oa. 

Pill& Catalog! Divorce, Credit. Privacy, 
Employment, Tax problemaT Our boob 
have the aolutionel Write to: Eden, 11828 
Slater, Box 8410-P, Fountain Valley, CA 
92708. 

NEIED CIIDMn Get MuterCard, others 
without/no credit cheek. OUAIIAH1UDI 
Simple, Legal Other credit aec:reta. De
tails! Send a.La.e: lnftation Report., PSX. 
Box 80148, Loa Angeles, CA 110080. 

..,..,EST, profeaalonal and tec:hnic:al 
personnel, your library ahould not be 
without an up to date dipat of manufac. 
turera', material a and servicea. Send 
$1.00 to: Digest, P.O. Box 217, Enr!ewood, 
Ohio 46822. 

NEWt Simple! Balance Your Budget, 
$6.00. 6401 Rampart # 688, Houston, TX 
77081. 

!U FOR INVENTORS 
PAIIOHT IT ECGriDMICAI"Yl Free De

talla. M. Rainer, 2008 F ondulae, Rich· 
mond, VA 23229. 

NONP'IIOFtT foundation helpa inven· 
ton. Widest range of aervieea. F ree re
cording forma. Free evaluation, Affiliated 
Inventors Foundation, 601-A Jowa, Colo
rado Springs, CO 80909. 

II'IIOTD:T YOUR INVKNTION. 
ttalatatiiD Patent Attorney. Fill& 

Preliminary Review Of Your Deaeription. 
Box 892PS, Millwood, NY 10648. 

Pill& PAIERT INPORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway, Suite 
3812-N, New York, NY 10007. (212) 287· 
6252. 

INYEJn10Na, IDil:Aa, NKW 
PltODUCTS WAN II» P'CMI 

preaentation to induatry and exhibition 
at nat ional technology exposition . Call 1· 
800-628-8060. Arizona, 1-800-852·0468. 
Ext. 831. Or Write: 

INYENT10N MAIIKKTING INC-PS 
'701 .................. .. 
Ptllallu .. , , PA 1S222 

INYKNTOR., Free Information on ofter· 
lng your invention for sale. Keaaler Sales 
Corporation, C-7-FI, Fremont, OH 48420. 

96 INVENTIONS WANTED 
UJtrl IIOYALnU, NUPRODUX IN

fatNATIONAI , 13'7'7 K 141, WAaiiiNQ. 
TON. DC :aoooe. 

INYDIIIOriS wanted, free Information, 
INYIN110N MAIIKKTING U' U, 6816 
Loven Suite 144-B, Dallaa, TX 76226. 

LIIARN how to offer your invention for 
aale or lleenae. Free Booklet Outlines pro
eedurea, royalty rates, re_gulrementa. 
Keasler Sales corporation, C.7-IW, Fre· 
mont, OR 48420. 

IOKAS, INYIOHTIONa, NKW PIIIODUCTS 
wanted now. Free patent Information 
write: Merlin Humpherya, Box 222, 
Smithfield, Utah 84336. 

INVENTIONS WANT·D~ 
AlEE CONSl!.TATlON. NO I)EA TOO SIIA11 

Dilc:loeon regiltli!licNL Potin IIIII Cllh Of ~111111 from 
rNnUI-..... lllhif1g ,_ ..... Fot .... •o~otme~~on 
on haw lo ,..,. II yow idM, cal Of Wlile: 

AMERICAN INVENTORS CORPORATION 
12 Broed Sb Sit, Dept. P8 

Wlltftlld, IIA 01015 (413) 737-537t 

A,_ ~and tlli:~··~· Of,.. Cout to Corell. 

97 GOOD EATING 

WINE AIIID CM'*SE INMMl, How to 
Ject, store, and aerve Winea and Chee 
from around t he world. $4.98. JRP En! 
priaes, Dep't. PS6, 6201 Clarendon I 
Rm 3A, Brooklyn NY 11203. 

CHICKEN WING Recipe • Famoua 
Buftalo. Hot, Medium, Mlld-Delieio 
$2.00. Bobby's Wlng'a, P .O. Box 861, 8 
born, NY 14132. 

SUPata Cream~ Black PeJlper Ore 
ing. Use On Salad Or Meata. Recipe $2. 
Chef Alyn, 11 Liberty Lane, Cherry B 
NJ 08002. 

100 WANTED TO BUY 

QUICKSILYat, plat inUD1z ail'!!r~ 1G 
Ores analyzed. Mercury ·1 ·ermm&~o E 
191, Norwood, MA 02082. 

102 TREASURE FINDERS, 
METAL DETECTORS 

FlriD old eolna, jewelry, gold null' 
New patented revolutionary device. Fl 
eatalOf. Gardiner, 4729L N . 7th A' 
Phoentx, AZ 86018. 

103 PATCHES, DECALS, 
BADGES 

MIUTAIIY INaiOMIA Set of Twel· 
$2.96. Fabric ReJ,lroduetion Co., 92 Bn11 
way, #208, Denville, NJ 07884. 

105 MISCELLANEOUS 

OIIIUMDITAL Iron dealcna. Book 
1800 beautiful practical de•lcn• for n 
inp, eolumna1 etc:. Free literature. Ct 
ninldlaml. 8881 South 8200 West, P.O. B 
20006-S, ::;alt Lake City, UT 84120-0006 

VACUUM CUANDS "Diaeou 
Pricea" "New" Rainbow $349.96 Kirl 
Filter Queen, Compact~.,. Details: ABC v, 
uum Warehouse, 7021 uurnet-PS, Auat 
Texu 78767. 

105A BEllER HEALTH 

NO more gum problema. Follow proT 
technjque:,.$3.00 for information and I&' F,!r· Sheg £nterprisea, Box 211, Branfo1 

06405. 

106 PERSONAL 

•IOIItN I HM Calendar, $6.00, Se: 
Birthdate, P .O. Box 82114, Tampa, I 
83682. 

AVOID ALIMONY Free Detalla. B 
aearc:h Aaaoc:iatea, Box 878, Evana ( 
30809. 

aPOII1a, ~·IU, VACATIOfiS 
meet friend• nationwide with similar I 
tereata. Electronic Exe.hange, Box 68-1 
Manhattan Beach, CA 90266. 

TMK Way to Heaven, $1.00, aaae. J. C1 
laban, P.O. Box 1281, La Canada, ( 
91011. 

A COMING Whirlwind to aweep tJ: 
earth. Free Information! Write: Harvet 
PS, Jefferson City, MO 66102. 

101 HEARING AIDS 
MUOW: SAYINGS. Eliminate deal 

markup. Fn~e Trial. Bat teriea wholeaal 
Terma Arranged. Lloyd .. PSC, Rocldor 
lL 61104. Call 118001828-1212 Toll Free 

FREIE Hearing Aid eat alOj'. Huce aa 
inga. No aaleaman will call. Try befo: 
you buy! Rhodea, Dept. 8&-Z, Brookpol 
IL 82910. 

~ •ttANDS Sold Br Mail. Treme: 
doua Savlnp. LeBarron Company, Rd'T. 
Saratoga Springe, NY 12888. 

tfEAII But Don't Undentand? ModeJ 
Name-brand aida Improve undentandin 
Save $200+. No Salesman. Free Tria 
Fn~e Catalog. Dept. 89Y, J A M, 829 J 
Srd, DeKalb IL 80116. 

GIANT Savinga 80 daya trial. Term 
Riteway, Box 694611, Chicago, IL 80868. 

tij UI.AKINC AIDS 
• 

1 
1 PRIU LA l ALO<, f RH 1 

1 SUPER $AVINGSI Newest. f inest. 

I 
All types. Buy DIRECT & save up 
to HALF! No salesmen. Sold by 

I AIR MAIL on HOME TRIAL FREE 
Cataloe. Write: MONEYSAVERS, 

I Dept. PS-50 9530 Lanedon Ave., 
Sepulveda, Cal. 91343 

I Not sold In Callfornllt.• • u r wm-,1 
NAY 1Ail1 I Jll 



501 Ceiling Problema? Solve them with an 
Armstrong tile or suspended ceiling. This book
let Illustrates the newest ceilings and installa
tion methods and includes information on 
maintenance, lighting fixtures, and accessories 
from Armstrong World Industries. Free 

102 Anny National Guard Serve your commu
nity, stete, and country when natural disasters 
and other emergencies strike. The brochure in
cludes Information on college-tuition assis
tance, good part-time pay, other great benefits, 
and a chance to protect all that's close to you. 
Free 

503 Stapling Reference Guide Booklet from 
Arrow Fastener Co., Inc., gives all the informa
tion on stapling machines and staples to fit all 
~r fastening needs, as well as the many uses. 

104 Modem BaMment Door Brochure from 
the Bilco Co. tells how an attractive, easy-to
operate, lasting steel basement door can in
crease the usefulness and convenience of your 
basement. The door pays for itself many times 
over by saving reparr and replacement costs. 
Free 

ISO& Protective Covers For every brand of data
processing equipment-free standing or in 
rows these custom-made 12-gauge vinyl or 
lightweight nylon covers are waterproof, easily 
stored, and ready to protect your equipment 24 
hours a day. From Coverguard Corp. Free 

508 Cordlea Telephone Leaflet describes Cy
bernet's model CCT-2000 Code-A-Call cordless 
telephone. The phone features full duplex oper
ation and slim-line design and incorporates a 
programmable key-code system for call securi
ty. Free 

507 Relaxation Methods Teach yourself to re
lax with Worltronics' Relaxomat from DeVries 
Marketing. This hand-held biofeedback instru
ment is an easy, low-cost way to help you learn 
to cope with the stress of modern-day life. 
Free 

508 Rugged Pldtup Trucks This full-color bro
chure from Toyota features its tough, depend
able trucks-everything from sporty SR5s to 
rugged 4 x 48. Free 

Booklets, catalogs, and folders listed below pro
vide reliable information, illustrations, and spec
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 

510 Outboard Motors Possible Dream catalog 
from Dialog Marketing describes the wide 
range of Mercury outboard motors, from Fish
power, Midrange, and Black Max, to Mercury's 
electric motor, the Thruster. Rigs are shown in 
skiing, cruising, and fishing fun. Free 

511 Notebook Computer This battery-operat
ed Epson HX-20 notebook computer features 
computing power comparable to most desk-top 
computers and is small enough to fit in a brief
case. Brochure from Epson America, Inc., de
scribes details. Free 

512 Re-roofing Guide The step-by-step in
struction pamphlet from Georgia-Pacific Corp. 
includes a formula for estimating shingle cover
age, tips for roof inspection and preparation, 
easy methods for stripping an old roof, and 
much more. 25¢ 

513 Backyard Projects Design and erection of 
wood backyard projects are highlighted in a 
booklet from Koppers Co., Inc., " How-To Build 
Backyard Projects." Schematic drawings and 
construction ideas are included. $1 

514 Cartridges and Shock Absorbers This 
leaflet from KYB Corp. of America describes its 
mono-tube pressure gas shock absorbers and 
compares them with regular shocks. It also in
cludes a brief explanation of MacPherson sus
pension systems and of KYB's three types of re
placement cartridges. Free 

515 Woodworker's Catalog This full-color 
leichtung catalog is crammed w ith tools for 
woodworkers, metalworkers, and hobbyists of 
all kinds. There are garden tools and specialty 
automotive tools and aids, and that's just for 
openers. Free 

• 

518 log-Home Living lincoln logs' exciting 
full-color plans kit contains photos, drawings, 
floor plans, price lists, options, and more. $5 

517 Wood-Burning Fireplaces Full-color per
formance report and do-it-yourself installation
planner brochure features the efficient Warm 
Majic fireplace, rated 41 to 43 percent efficient 
by the Wood Heating Alliance. 50¢ 

518 Woodworking Catalog The 31-page cata
log from Bob Morgan Woodworking Supplies 
details select and better veneers, frame mold
ings, hardwood lumber, a carving set, uphol
stery supplies, and books for the home crafts
man. 50¢ 

520 Coin Collecting This packaQe includes · 
Matt Numiss's illustrated Official Gurde to Coins 
and Currency, plus. a catalog, price lists, savings 
offers, free-corn offers, investment offer&-ev
erything you need to get started. $1 

521 Water Heaters Paloma Industries' Con
stant-Flo water heaters are instantaneous, con
tinuous, compact, and they help reduce fuel 
bills. The booklet describes the product. Free 

522 Exploring the Sea This colorful booklet 
from Ray Jefferson Includes interesting and 
useful information on marine electronics. It ex
plains how to use electronic aids to catch fish 
and how depth finders, chart recorders, and ra
dios work. Free 

523 Pella Idea Book Rolscreen Co. presents 24 
color pages of wood and aluminum-clad win
dows, patio doors, and skylights, plus sun 
rooms and interior wood folding doors for tra
ditional and contemporary homes. They' re en
ergy-saving designs. Free 

524 Guns Sturm, Ruger & Co. offers a full-col
or catalog of its complete line of fine rifles, shot
guns, revolvers, and pistols for sportsmen. 
Free 

525 Fireplace Inserts Brochure from Suburban 
Manufacturing Co. describes the operation of 
its fireplace inserts and provides illustrated de
tails of air flow, installation, and dimensions. 
Full-color photographs of two models are in
cluded. Free 

528 Computer It's the only 16-blt computer for 
less than $100 and the only one that teaches 
you how to program. This Texas Instruments 
booklet describes features and peripherals and 
lists software. Free 

527 Raahband Roof Saver Booklet from 3E 
Corp. describes its permanent aluminum flash
ing. This seamless flashing with a built-in non
drying patented sealer is the heaviest flashing 
made. Free 

528 RV-Servlcea Guide An eight-page guide 
from U-Haul is available for RV owners who 
need service or repair on their vehicles. Free 

529 Command Control Booklet From Wico 
Consumer Div., details controls, adapters, and 
extension cords for home video and computer 
systems. Free 

501 folding C.mplng Trailer A full-color, 12- 519 Home Computer This pamphlet from Mul- 530 Decorative Fadng This full-color brochure 
page brochure from The Coleman Co. describes titech Electronics Inc. details Micro-Professor highlights the entire Z-Brick product line, in-
features, floor plans, accessories, and specifica- MPF-11, a low-cost home computer. It features eluding decorative brick and stone facing, floor-
tiona for all 10 new trailer models for 1983. 64K of RAM, 16K ROM, uses Apple software, ing products, Ruff-it acrylic-texture coating, and 
Free and is BASIC compatible. $1 all-weather stucco. Free 

r••••••• •••••••••••• FlU IN COUPON AND MAIL TODAY •••••••••••••••••••., 

: POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES JULY :tt, 1983 : 
I Note: POPULAR SciENCE Massachusetts address Is for Product Information on ly. I 

I Please send the items checked below. I am enclosing $1 handling charge I 
1 (any number of items) plus amount required for priced items. I AM ENCLOSING 1 

: 0 501 0 506 0 511 0 516 $5 0 521 o 526 $ for priced items : 

1 o 502 o 507 o 512 25¢ o 517 50¢ o 522 o 527 $1 for handline 1 
I 0 503 50¢ 0 508 0 513 $1 0 518 50¢ 0 523 0 528 $ TOTAL REMmANCE I 
1 o 504 o 509 o 514 o 519 $1 o 524 o 529 1 
1 o 505 o 51 o o 515 o 520 $1 o 525 o 530 1 

: Name (please print) : 

I Address City & State Zip I 
I Please send cash, check, or money order made out to PoPULAR SCIENCE. I 
I No stamps or fore ign currency. Allow approximately six weeks' delivery. POPULAR SCIENCE MAY 1983 I 

~-------------------------------------------------~ 
11a I POPULAR SCIENCE 
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The best protection your home can wear 
TRU;TEST 

Tru-Test WeatherAll® Acrylic Latex 
House Paint is specially formulated to 
keep your home looking beautiful for 
years, through weather's worst. 
Unique acrylic latex adheres to 
surfaces as they shrink and __...) 
swell in extreme cold and H£. 
hot temperatures. Special f 
preservatives fight mildew, 
fading and discoloration. 
The flat finish breathes 

: to release moisture that 
; ·can cause blistering, 
I cracking and peeling. 

FlatAcrylk 

LateX House Paint 

Choose from 3 finishes: 
flat, satin or gloss. 

~~;; 
-

-

' I 

WeatherAll's rich in pigments to 
brush on smoothly, stay on longer 

and cover most surfaces in one easy 
coat. Choose Flat, Satin or Gloss 

WeatherAll Acrylic Latex House 
Paint in a wide range of Town & 

Country colors at the True 
Value Hardware or Home 

Center nearest you. 
They're the best 

protection your home 
can wear and wear 

and wear. 
Tru-Test® Paints are sold exclusively by 

True Value Hardware Stores 
and Home Centers who own 

their own paint factories. 
Look under "Paint- Tru-Test" 

in the Yellow Pages. .....,__, 

"Tru-Test and WeatherAll are registered trademarl(s 
of Cotter & Company, Chicago, IL 60614. ___ ....,:-~ 
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Marlhoro 

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


