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''YOU WANT FUEL SAVINGS? 
I'LL GUARANTEE IT!'' 

The Recuperative Plus™ gas furnace will 
cut your fuel use, or Preway will buy it back. 
T hat's how confident Preway is about the energy-saving 
performance of the new Recuperati ve Plus. If in any 
60-day period of substantial usage within the first year 
the Recuperative Plus doesn't save you fue l compared 
to the year before, Preway will buy it back. 

Super-efficient Recuperative system. Depending o n 
the model, the Recuperative Plus de livers 90% 
to 95% Annual Fuel Utilizatio n Efficiencies 
(AFU E). The key to this super-efficiency is the 
unique patented recuperative heating system. It 
extracts more heat from the gas it burns, send
ing more heat into your ho me, less up the flue. 
It makes clean , dependable gas heat a smarter 
choice than ever. 

Fast Payback. Thanks to its high energy 
savings and very affordable price, it won' t take 

-

Easy conversion from electric heat. Because 
the Recuperative Plus sends almost all its heat 
in to your home, the exhaust is cool enough to 
be vented thro ugh a side wall . Great news for 
people who'd like to convert from a costly 
e lectric forced air system. No chimney 
needed is a lso good news fo r new home 
builders . 

Ask Your Heating Contractor. 
Ask him for a ll the de ta ils 
abo ut the fuel-saving 
guarantee and the ad
vanced fea tures of the 
Recupera tive Plus, the 
furnace tha t gives 
you all the benefits 
of gas, plus a 
who le lot more. 

long for the Recuperative Plus to pay 
fo r itself. And, it 's backed by a limited 
20-year heat exchanger warranty. PREWAV 

INDUSTRIES INC . 
P.O. Box 534, Evansville. IN 47704 

Gas gives you more for yqy~erim!!!!Y· 
Cllpyngh'eo m renal 
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Talk Back 
Address letters !Of this column to: Readers Talk Back, PoPuLAA SctENCE, 
380 Madison Ave. , New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 

Of senators and dishes 

I finally gave up construction on my 
outdoor dish ["Install Your Own $1,000 
Satellite Dish," July] and went out 
and bought one. I have two receiving 
units in my house, and I am the most 
enthusiastic satellite nut who ever 
came down the pike. I look forward to 
every improvement that comes out, 
and I am grateful to people like you 
who have brought this art so far along. 

Sen. Barry Goldwater 
Washington, D.C. 

Fifty years ago when I was in school, 
we were taught that America was a 
free country. You could do anything 
that didn't violate the rights of others. 
Now giant corporations flood our air 
space with electromagnetic waves and 
then tell us that we can't convert those 
waves or we will be considered crimi
nals. I suppose next, some big agricul
tural company will plant our yards full 
of strawberries without permission 
and then fine us for eating them. Free
dom is going down the tubes-and no, 
I don't have a dish. 

Frank McNeely, Casper, Wyo. 

Star Wars battles 

There is one important point that your 
otherwise informative article on space 
weapons [July] failed to make: There's 
no reason to believe that our enemies, 
when faced with space-based weapons, 
won't simply change the mode of at
tack. Chemical warfare can be made 
just as devastating as nuclear holo
caust. The only true defense is mu
tual respect and tr ust. 

Paul Rosner, Richmond, Va. 

Edward Edelson wrote a very inter
esting and complete analysis of the 
"Star Wars" laser-based defense 
against nuclear missiles. But like the 
press in general, he totally missed the 
point. Lasers are not the key to a 
space-based defense. The main pro
posal for such a defense is called "High 
Frontier" and does not use lasers or 
exotic weapons of any kind. It uses ki
netic energy to collide with the missile 
- and the necessary technology is al
ready available. 

Jonathon Moseley 
Sanibel Island, Fla. 

Edward Edelson replies: "High Fron
tier is not the main proposal for a 
space-based defense- the strategy of 
the Reagan administration. Nor would 
it be as effective against attack as the 
strategy that Reagan outlined." 

Hot on hot shapes 

As a builder of Rutan's Long-Eze, I 
read "Hot New Shapes-Passenger 
Planes that Will Revolutionize Avia
tion" [June] with great interest, but I 
wish to point out two errors in the 
article: The Vari-Eze is a two-pas
senger plane, and the Starship 1 is 
powered by turboprop engines, not 
fanjets . 
Kirk Nickman, Bloomington, Minn. 

Jim Schefter replies: "The original copy 
mentioned Rutan's 'small one- and 
two-person aircraft,' but was changed 
during editing. Several careful read
ers have pointed out that the term 
'fanjet' is incorrect; the correct desig
nation is, indeed, turboprop." 

Neglected ion engines 

The article on nuclear-powered ion en
gines ["Ion Engines for Our Mission 
to Neptune," June] was fascinating. I 
have taught and spoken on the sub
ject of nuclear energy for years and 
have observed a decline in the recog
nition of the importance of nuclear
powered ion engines for many commer
cial applications-ranging from elec
tricity to food preservation- and an 
increase in apprehension about its use 
anywhere. I hope this trend does not 
affect the exciting nuclear programs 
for space exploration, be<:ause there 
is essentially no other source of en
ergy to fuel the types of deep-space 
missions we would like to and should . 
engage m. 

Monica E. Bainter, Ph.D. 
Professor of Physics (Emeritus} 

University of Wisconsin 
Stevens Point, Wis. 

Mini-van fan 

I waited months to read your first car 
test on the new mini-vans ["New
Generation Mini-Vans," May] and was 
disappointed when I did. Every posi
tive point you raised about the Voy-

Continued 
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Shoes. 
If they don't fit, they're not worth wearing. 

Software programs. 
If they don't fit, they're not worth using. 

That's why it's altogether fitting that IBM 
Personal Computer Software offers you a choice. 

tbevalue 

Size up the selection. 

You'll find many types of programs in the 
IBM software library. They'll help keep you on 
your toes in the office, at home or 
in school. 

There are, in fact, seven 
different categories of IBM pro
grams called "families." A family 
of software for business, productivity, 
education, entertainment, lifestyle, 

0 0 0 

commumcattons or programmmg. 
Of course, every program in 

every family is tested and approved by 
IBM. And IBM Personal Computer 
Software is made to be compatible 
with IBM Personal Computer hardware. 

CopynghtL'd ma. lal 
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Putting your 
best foot forward. 

Although every person isn't on equal footing 
when it comes to using personal computer 
software, there's something for almost everyone in 
the IBM software library. 

For example, you may be on a shoestring 
budget and wane a big selection of programs 
with small price tags. 

You may be introducing students to 
computing and wane programs that are simple to 

use and simple to learn. 
You may run a business requiring 

sophisticated inventory and payroll 
programs. Or you may run a business 

requiring a single accounting program. 

You may write interoffice memos and want a 
streamli~ed word processing program Or you 
may be a novelist looking for a program with 
features worth writing home about. 

Now you can find IBM Personal Computer 
Software that fits- to help you accomplish · 
specific tasks and reach individual goals 

Stroll into a store today. 
What's the next step? 
Visit an authorized IBM Personal Computer 

dealer or IBM Produce Center near you . To find 
out exactly where , call 800-447-4700. In Alaska 
or Hawaii, 800-447-0890. 

Ask your dealer to demonstrate your choice 
of programs. Then get comfortable. Sit down at 
the keyboard and try IBM software on for size. 

- - -~ - --------- ---- -- ---- ---- _,_ 
Personal Cotnputer Softzt•are 
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Readers Talk Back 
ager is also true for the Vanagon, 
except front-wheel drive, wh ich is 
debatable: Try handling a fully loaded 
front-wheel-drive van on snow and ice! 
You also neglected to point out that 
when hauling seven passengers, the 
Voyager, Vista, and Toyota have no 
room for extra cargo-but the Vana
gon does. My pick for best mini-van? 
The Vanagon. 

Clare Sutton , Forest, Ont . 

Swifter swapping 

Although I enjoyed ''Engine Swapping 
-Shop Tips from a Pro" [May], I have 
to disagree with some of the advice. 
Only one out of 30 cars needs to have 
its air condit ioning discharged wh ile 
changing its motor. Instead, unbolt the 
compressor, and tie it to t h e hood 
hinge or inner fender with solid wire. 
A piece of wood sh ould be placed di
rectly behind the condenser to elimi-
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nate any chance of the water pump 
going through it. The same procedure 
should be fo llowed for t h e power
steering pump to avoid fluid loss and . 
accompanymg mess. 

Kent Purcell, Norfolk , Va. 

Thanks for your article on engine 
swapping. We've been swapping en
gines for years. The price of premium 
gasoline last year drove us to swap a 
turbo engine for one t hat burns regu
lar gas- a new way to cut down on 
fuel bills. 

Len and Lily Dudicz 
Hayward, Calif. 

Bob Cerullo replies: "Reader Purcell's 
tips will work when the air-condition
ing compressor is on the right side of 
the engine. However, when the com
pressor is on the left side, as in many 
V6 engines, it must be removed. It also 
takes more time to tie off the compres
sor than to remove it and recharge the 
system later. In any case, placing wood 
behind the condenser is a good idea." 

Superinsulation superiority 

You're right-passive solar heating 
is becoming very popular ("What's 
News," J une]. But what's ca tch ing on 
even faster is superinsulation. In Sas
katchewan, Canada, for example, 50 
percent of all homes built in the past 
year were superinsulated. Such houses 
can outperform passive-solar homes by 
cutting heating bills from $100 to 
$200 a year. Superinsulated homes 
don't have big swings in room temper
atures on sunny days and cold nights 
and don't overheat in summer. Also, 
there's no need for a furnace, oil t ank, 
or chimney. 

William A. Shurcliff 
Cambridge, Mass. 

Differing DIY 

Though I'm usually in agreement with 
t he high caliber of DIY information 
in PS, I don't agree with some of the 
tips in "Build-It-You rself L-Sh ape 
Patio Deck" [May]. In photo 4 the bot
tom step disappears under t he step 
above it , which is a waste of lumber. 
In the same photo the steps are being 
nailed down in a straight line- a poor 
practice. Center ing the nails in th e 
st ock can lead to split supportin g 
members. It's better to st agger t he 
nails, which will prevent splitting by 
pinning boards together. Finally, the 
ends of t he deck boards should be 
capped t o preven t splintering and 
twisting. 

Scott T. Gleason , Campbell, Calif. 

Al Lees replies: "Not all contractors 
build alike. I f reader Gleason had 
studied photo 3 on the page, he would 
have realized that the step technique 
employed here avoided putting in an
other series of piers or clumsy string
ers. T he nailing pattern this profes
sional builder chose is much neater 
than a staggered one. Any splitting 
problem can be avoided by pre-drilling. 
Capping the ends of pressure-treated 
lumber, however, is a waste." 

Corrections: In "A Pro's DIY Guide 
to Auto A/C" [July], the or ifice tube 
in the drawing on pages 86 and 87 
should h ave been labeled a thermo
stat ic expansion valve. 

In "Space Weapons- the Science be
hind the Big Debate" [July], the loca
t ion of the Antares Laser system was 
incorrectly identified. Antares is, in 
fact , part of the Los Alamos National 
Labora tory. m:!l 
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Science Newsfront 
By ARTHUR FISHER 

--~- · 

Trans-atmospheric craft 
The artist's concept above may resem
ble the space shuttle, but it's a totally 
different kind of aircraft. Called the 
TAV, for trans-atmospheric vehicle, it 
could blend the characteristics of an • 

atmospheric flyer and a spacecraft to 
a greater extent than the shuttle. To 
wit: It could fly subsonically, like an 
airliner, or jump 70 miles to the edges 
of space where it could speed between 
New York and Australia in just 30 
minutes. 

The multipurpose-vehicle concept 
is being studied by Lockheed-Califor
nia Co. under an Air Force contract. 
"Versatility is the key to Lockheed's 
design," says Norman E. Nelson, vice
president and general manager of 
Lockheed-California's Advanced De
velopment Projects Unit, known fondly 
in the trade as "the skunkworks." "Our 
proposal," he says, "combines elements 
of a spacecraft with those of a conven
tional air transport. It will be both 
larger and more maneuverable than 
the space shuttle orbiter." 

Unlike the shuttle, the TAV would 
take off horizontally from typical com
mercial airports in heavy-weather 

12 I POPULAR SCIENCE 

conditions, dispensing with the elab
orate verticle gantry and launch 
precautions needed by the shuttle. 
Depending on the mission, the TAV 
could hop from New York to Los An
geles in 12 minutes, reaching an alti
tude of 300,000 feet in a suborbital 
trajectory. If deemed necessary or 
appropriate, it could then make the 

return trip subsonically at 40,000 feet 
with few alterations. 

The Air Force is considering the 
TAV for military missions, but it could 
have commercial importance as well. 
It would have a launch weight of 1.5 
million pounds and could carry pay
loads of up to 20,000 pounds in its 
cargo bay. It would be slightly smaller 
than Lockheed's C-5 Galaxy-the 
world's largest air-cargo plane-but 
twice as heavy. It would fly at speeds 
up to Mach 30 in a circular orbit of 
up to 100 miles above Earth. 

Jet set for glass cutting 

An English firm, Jetin Industrial Ltd., 
has developed a glass-cutting system 
using high-pressure jets of sand and 
water, as seen in the photo below (left). 
The stream of fine sand and water is 
ejected from a special tungsten car
bide cutting nozzle at 13,000 psi.. The 
process has been used to carve out air
craft windshields and bulletproof win
dows for cars, among other things. 

Robot testing 

Rather than putting an industrial 
robot through its paces on a factory 
floor, why not use a computer program 
to simulate its performance? That's 
what's going on in the photo below. 
Calma Co., a subsidiary of General 
Electric, has designed software called 
ROBOT-SIM. With it, an engineer can 
design a factory work cell, simulate 
a robot's movements and activities 
within it, and then modify the robot's 
actions and the equipment surround
ing it to achieve greatest efficiency. 
According to GE estimates, 60 to 80 
percent of the time needed to place a 
robot in use in the automotive, aero-

Continued 
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That Cigarette Smoking Is Dangerous to Your Health. 



All 

as 

Some manufacturers equip their cars 
with bumpers that just meet federal 
standards. 

But at Ford, every car we make comes 
with bumpers designed to absorb 

*See your participating dealer for details. • 

impacts of 5 mph, minimum. Thats 
four times as strong as the government 
mandates. 

Why is this so important to you? 
Because according to State Farm Insurance 

You'regoin 
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I Companies, nearly half of all front-center 
' accidents involve impacts which our bumpers 
• are made to withstand. 

Come see all our models at your 
· Ford or Lincoln-Mercury dealer. And 

j;o love the quality. 

Get it together-buckle up. 

while you're there, ask about the Lifetime 
Service Guarantee.Wter comparing Ford 
with the competition, you'll know why 
we're not afraid to bump heads with 

' anyone. 

Quality is Jobl. 
FO RD · LINCOLN • MERCURY · 

FORDTRUCKS · FORDTRACTORS 
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ScienceNewsfront 
space, and other manufacturing indus
tries is devoted to designing the work 
cell, which is defined as the robot 
itself, the robot's manipulators, 
part orienters, parts being worked on, 
and the surrounding mechanisms. 

Very, very cold water 

The National Science Foundation has 
reported the finding of liquid water 
in cirrus clouds at by far the coldest 
temperature ever recorded-minus 
32 degrees F, or 64 degrees below the 
freezing point. Researchers at the Uni
versity of Utah, in Salt Lake City, lo
cated the supercooled water droplets 
about 5.1 miles above Boulder, Colo., 
in a cirrus-cloud layer. It had been pre
viously thought that these tenuous, 
narrow bands of clouds were composed 

' only of ice crystals because they are 
usually the highest clouds in the sky, 
at 20,000 to 40,000 feet, where the 
temperature is extremely low. 

According to Dr. Kenneth Sassen of 
the University of Utah, a water drop
let will not freeze unless there is a 
nucleus around which to form ice. 
Such nuclei often consist of dust par-

. tides, but at these high altitudes 
the air is typically too clean to con
tain dust. 

The effect of high cirrus clouds on 
Earth's global climate has been receiv
ing particular attention in recent 
years. "Global and zonally averaged 
climate models have illustrated that 
cirrus clouds can profoundly affect the 
transfer of solar and terrestrial radia
tion through the atmosphere and 
thereby influence the temperature 
structure of the Earth-atmosphere 
system," Sassen reported. "Ice crystals 
with simple shapes have been utilized 
in these models. However, the poten
tially significant modifications to the 
radiation balance caused by the pres
ence of liquid cloud droplets and the 
related changes in the shapes of ice 
crystals nucleated from them have not 
received attention." 

Animal aberrations-I 

The monster bee you see in the photo 
(right, top) is not the product of Ste
ven Spielberg's special-effects lab. It 
is the world's largest bee, thought ex
tinct for the last 100 years but redis
covered on an Indonesian island by a 
graduate biology student. It dwarfs the 
common honeybee, which is included 
in the photo for comparison. 

Chalicodoma pluto, or "king bee," 
as the Indonesians call it, was first 
reported by Darwin's contemporary, 
A. R. Wallace, in 1859, on an island in 
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the North Moluccas. A specimen was 
collected and sent to a British mu
seum, but there have been no observa
tions of the 1 %-inch giant since. Then, 
on a trip to Hamahera Island, Adam 
Messer, of the University of Georgia 
(Athens), saw two huge bees gather
ing resin by scraping the sticky stuff 
off tree trunks with their weird, out
size, plier-like mandibles. 

Do they sting? Yes, says Messer, but 
because the stinger is not barbed, it 
doesn't hurt "too much." 

Animal aberrations-11 

The second in our series of unnatural 
animals appears in the bottom photo. 

The larger animal is obviously a mule, 
and the youngster is her thoroughbred 
foal. Impossible, of course. Mules are 
the offspring of a horse and a donkey, 
and, by the laws governing such inter
species matings, are sterile, incapa
ble of reproducing themselves, much 
less producing a thoroughbred horse. 

How did she do it? Through the 
ever-evolving technique of embryo 
transplantation. The fertilized egg 
from a thoroughbred mare named 
Crystal was implanted in the mule's 
uterus at the James Baker Institute 
for Animal Health, a unit of the New 
York State College of Veterinary Medi
cine at Cornell University, Ithaca, N.Y. 
The foal was born without complica
tions 366 days later. The attending 
physician was Dr. Douglas Antczak, 
an assistant professor of immunology, 
and his collaborator was Dr. William 
Allen of the Equine Fertility Unit of 
the British Thoroughbred Breeder's 
Assn., Cambridge, England. 

The information on fertility gar
nered in this experiment could help 
physicians and veterinarians lower the 
rate of spontaneous abortions in both 
humans and animals . 

Top quark found 

The team of 151 scientists headed by 
Harvard's Carlo Rubbia at CERN, the 
European Laboratory for Particle Phy
sicians in Geneva, Switzerland, has 
done it again. Capping the discovery 
of the W and Z particles, the interme
diate vector bosons required by mod
ern unification theories [PS, May '83), 
the physicists have finally found evi
dence for the existence of the long
sought "top," or T, quark. Five other 
quarks had previously been identified: 
the bottom, up, down, strange, and 
charmed quarks. The top quark was 
predicted by theories on the nature of 
matter-theories requiring a symme
try among the so-called "fundamental" 
particles. 

Conducting plastic 

Raimond Liepins and Mahmoud Al
dissi, chemists at the Los Alamos Na
tional Laboratory's Materials Technol
ogy Group, have developed a new 
soluble plastic that conducts electric
ity virtually as well as metal. The ma
terial is a lightweight, easily molded 
polyacetylene polymer. When it is 
doped with an unusual chemical, ce
sium electride, its conductivity is in
creased about 100 times over that 
achieved with other conducting plas
tics ["Plastic-Metal Batteries," PS, 
Feb. '82]. 11!1 
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

The fast, easy and low cost way to 
meet the challenges of today's 

electronic innovations. A unique 
learning series that's as innovative as 

the circuitry it explains, as 
fascinating as the experiments you 

build and explore. 

From digital logic to the latest 
32-bit microprocessor, the McGraw
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Twelve 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelectron
ics, transistors, integrated circuits, 
logic circuits, and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience .. . a non-traditional 
approach to the most modem of 
subject matter. 

Unique Interactive Instruction 
With each module, you receive 

a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 
With your first 
module, you 
get this 
solder less 
breadboarding 
system. You'll 
use it through
out the series to 
build elec
tronic circuits 
and bring 
concepts 
to life. 

experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 

Perform 
Experiments 

in Contemporary Electronics 
Throughout your series, lab

oratory experiments reinforce every 
significant point. This 
essential experience 
... dynamic, hands-on 
demonstrations of 
theory in practice. . . 
will help you master 

' principles that apply all . 
the way up to tomorrow's \ 
latest VLSI (Very Large ' 
Scale Integrated) circuitry. 

In your very first module, you'll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 

For Anyone Interested in Electronics 
The Contemporary Electronics 

Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest . . .if you're a teacher who 

wants 
an update in con-

temporary circuits .. . a 
manager or supervisor in an electronics 
plant ... a doctor, an engineer, a chemist 
who fmds electronics playing an 
increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 

most convenient, 
~ -· :! . _ E:i;.: probably least 

:! : expensive way to 
'"? ' "~I do it. And the 
~~: '~ · only one that gives 
~~. you hands-on 
~/ experience. 

- 15-Day No-Risk Trial 
To order your first module with

out risk, send the postage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information. 

McGraw-Hill 
Continuing Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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Adventures in Alternate Energy 

An oil- or gas-fired furnace 
can be easily adapted to cir
culate heat from a stove. 

By STUART F. BROWN 

hen real-estate developer 
Larry Pina installed an air
tight wood stove several years 

ago as the primary heat source for his 
home in Westport, Mass. , he found 
that winter temperatures were vary
ing by an uncomfortable 10 to 15 de
grees in different .parts of the house. 
Unhappy with these too-hot and too
cold areas, Pina devised a way to con
vert his existing gas-fired furnace and 
its accompanying hot-air ducting into 
an automatic wood-stove heat-distribu
tion system. The cost of the project 
was only about $50 for some widely 
available electrical parts. 

Pina replaced the standard h eat
only subbase assembly on the gas 
furnace's room thermostat dial with 
an interchangeable heat-cool subbase. 
In addition, he wired a fan relay into 
the circuit that supplies current to the 
furnace's blower motor. "Whenever we 
get a good fire going in the wood stove, 
we simply switch the new thermostat 
subbase from 'heat' to 'cool,'" Pina 

Schematic diagram (below) shows new 
components wired into furnace circuit. 

ROOM 
.... THERMOSTAT 

Heat from Pina's wood stove (above) 
flows through gas furnace's ducting. 

explains. "This disengages the electri
cal connection to the furnace burners 
and engages the connection to the new 
blower relay. As the temperature in 
the living space rises, the room ther
mostat opens. This closes the normally 
open contacts in the fan relay, which 
turns on the furnace blower but not 
the gas burners. Hot air from the wood 
stove is then drawn into the furnace 
ducts and mixes with colder air from 
the other rooms. In just a few minutes 
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the whole house equalizes. At that 
point the temperature at the room 
thermostat has dropped, so it closes, 
pulling the fan relay open and shut
ting off the blower." The wood stove 
once again warms the living area, re
starting the heated-air distribution 
cycle. 

When heated exclusively with the 
wood stove, all rooms in Pina's three
story house now stay within two to 
three degrees of each other in temper
ature. In the summer, Pina also uses 
the system to mix cool air from the 
cellar and from a small room air con
ditioner aimed at the main air-intake 
duct with the warmer air in the upper 
floors. The subbase assembly (part 
Q539A) for the system's T-87 -series 
thermostat and the fan-relay assem
bly with 24-volt transformer and coil 
(part R-8239B) are both standard 
central-air-conditioning-system com
ponents. Manufactured by Honeywell, 
they are sold through heating-supply 
houses. Sears also sells the same fan 
relay (Sears part 9211) for $34.99. If 
no heat-cool subbase is available for 
your particular thermostat, you will 
have to invest $30 to $40 for a new 
one. 

Pina says owners of houses equipped 
with both oil- or gas-fired forced-air 
heating systems and central air-con
ditioning systems can use them to 
circulate heat from a wood stove with
out making any modifications. By 
simply turning off the 220-volt circuit 
breaker in the electrical line to the 
air-conditioner compressor and setting 
the heat-cool thermostat to "cool," 
the existing blowers, ducting, and tem
perature controls are utilized as an 
automatic circulation system that 
"will respond to any heat source," 
he notes. 11ID 

Your Idea can bring you $250 
Every other month, POPULAR SCIENCE presents a reader
submitted project that demonstrates an innovative method 
to replace or conserve fossil fuels. To enter your alternate
energy project, send black-and-white photographs, a sketch, 
and a written description to Energy Adventure, PoPULAR 
SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We will 
pay $250 on acceptance. Materials cannot be returned un
less a stamped return envelope is enclosed. 
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Now you can have a hands free full duplex speakerphone for your kitchen, workshop or den. PluSr it's a 
push button phone and it has an LED clock and alarm. It's yours for just $9. But, there's a catch. 

You're free. You can walk around the 
room while you talk on the phone. You 
can talk on the phone with both hands 
totally free. 

You can answer your phone by simply 
pushing a button. Plus, anyone else in 
the room can join in too. 

You'll hear the person you're talking 
to through a large full range speaker. A 
full range level control lets you adjust 
the volume to suit your taste. 

You'll be heard loud and clear whether 
you are nearby or across the room. This 
speakerphone has a built-in condenser 
microphone. And, the sensitivity of the 
mike is controlled by the computer brain 
in the speakerphone. 

This incredible duplex speakerphone, 
complete with a large built-in LED clock 
and alarm is yours for just $9. But, don' t 
forget there's a catch. 

TOTAL FREEDOM 
Just think about the freedom. You'll 

really appreciate this speakerphone 
whenever you'd like freedom of movement 

You can read your mail, work with 
your hands or move over to your easy 
chair while you talk. Plus, you can have a 
conference call at work or let the whole 
family talk and listen at one time. 

TRUE DUPLEX 
Most speakerphones are simplex. which 

means that when you are talking you 
can't hear the other person. And, when 
they are talking, they can't hear you. So. 
you're likely to cut each other off. 

This all new speakerphone from Call
mate is true duplex. With duplex, you 
and the person you're talking with can 
interact and talk without pausing. In short 
both of you can talk at once. 

So, for your office, workshop, study, 
bedroom or kitchen, this is an ideal phone. 
And with its beautilful wood-grain and 
ivory appearance, it's a handsome addi
tion to any room. 

The phone itself is loaded with fea
tures. It has last number redial, mute, a 
ringer off switch and the full range vol
ume control. It uses universal push but
ton pulse dialing for use anywhere. 

NO INSTALLATION 
It's simple. Just plug it into any stan

dard modular phone jack and con
venient AC plug and start talking. 

You won't even lose your phone jack. 
There's a spare jack on the back of the 
speakerphone for you to plug in your 
regular phone, or perhaps an answering 
machine or cordless phone. 

THE CLOCK 
The LED clock is loaded. It has all the 

convenience features. The 24 hour alarm 
with snooze will repeat automatically 
each day or may be switched off to suit 
your needs. 

You'll have your choice of high or low 
intensity for the oversized LED display. 
And time setting is really easy. There are 
both hour and minute setting buttons. 

And, look at this. You really don't 
have to worry about power failures. There 
is battery back up (battery not included) 

for the clock. And, this battery back up 
even sounds the alarm if the power is off. 

SET YOUR HANDS FREE 
It's sharp looking. But, you've got to 

hear the sound. Call a friend. See if they 
know you're on a speakerphone. 

Experience the convenience of total 
hands free telephone conversation. It's 
backed by Callmate's limited warranty. 

THE CATCH 
Frankly, we are losing our shirts on 

the speakerphone, 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 MLX 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 UDXL or TDK SA. 

If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. OAK's come with a 
deluxe hard plastic box, an index insert 
card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 
You're very valuable to us in the form 

of future business. Over 620,000 cus
tomers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a worthwhile gamble. 

NOT A BAD CATCH 
OAK manufactures a cassette with no 

problems and great sound. We've been 
hot on the heels of the frequency re
sponses of Maxell and TDK for years. 

With our all new housing and new 
Gold Label MLX tape, with a frequency 
response to 19,500hz, we'll go head to 
head against any tape on the market. 
TRY NEW OAK MLX90 CASSETTES 

RISK FREE 
To get the speakerphone/clock for 

just $9, try 10 MLX high energy casset
tes. If you aren't 1 00% satisfied, return 
only9 ofthe 10 cassettes and the speak
erphone in its original box within 30 
days for a courteous refund. The 1Oth 
cassette is a gift for your time. 

To order your 10 Gold Label OAK MLX 
90 minute cassettes and to get the Duplex 
SpeakerPhone LED Alarm Clock for only 
$9 with your credit card, call toll free or 
send your check for only $24.90 for the 
tapes plus $9 for the speakerphone and 
$4 for postage and handling for each 
group. Order No. 4124. CA res add tax. 

Wait till you hear the sound. Wait till 
you experience the convenience. Wow, a 
speakerphone for $9 and OAK's new 
improved MLX. Time to stock up. 

OAK 11206 

INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
For credit card orders cell 24 hours e dey 7 deya e week 

CALL TOLL-FREE ... 1-800-325-0800 
8200 Remmet Ave .• Canoga Park. CA 91304 
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Obliterate the wall between you and the individual instruments in your music. Infuse your own 
1 stereo. system's sound with a breathtakingly vibrant 30 to 50% improvement in sound quality that 

you can measure with this superb BSR Equalizer/Spectrum Analyzer limited$149 close-out. 
Bv Drew Kaplan ter. Just a 5db roll-off at the high end, up You can control the highs at4,000hz, 

Close your eyes. Touch a button. And around 14,000hz to 16,000hz, can just 8,000hz and/or 16,000hz, to bring crash
you'll hear your stereo system literally decimate the harmonics that give you ing cymbals to life at 16,000hz while at 
explode with life. the open feeling you'd experience at a the same time you can cut tape hiss or 

You'll hear the gentle brushes on a live concert. A similar roll-off at 60hz, annoying record scratches at 8,000hz. 
snare drum, the startling bone-jarring causes the fundamental bass notes to But there's more. Don't leave out the 
realism of a thunder clap, or the excite- just fade away into the 'murk'. mid-range. You can boost trumpets at 
ment of a full cymbal crash. An equalizer isn't some magical device 300 to 500hz or a clarinet at 1OOOhz. 

You'll hear string basses and other that manufactures sounds that don' t ex- You can boost or cut any part of the fre
deep low instruments emerge from bass ist. Most of the frequencies that will quency spectrum a full z 1 5db. 
(that will sound murky by comparison), make your music really vibrant. are actual- TAPE DECK HEAVEN 
with such clarity and such definition that ly already recorded in your music. You can push a button and transfer all 
you' ll feel you can almost touch each You'll be able to prove this with a few the equalization power to the inputs of 
instrument simple tests we' II try when we discuss two tape decks. Now you can pre-equalize 

This astoundingly distinct yet power- the Spectrum Analyzer. your cassettes as you record them and 
ful bass adds such a full bodied warm You see, certain frequencies are sim- get all the dramatically enhanced sound 
feeling to your music, you'll feel as if plynotreproducedwithasmuchvolume recorded right on your cassettes. 
you've been lovingly wrraped in a warm as are the mid-range frequencies which This is an especially great feature when 
soft blanket on a cold winter's night. stretch from about 800hz to 2,000hz. you play your cassettes on bass-starved 

But don't take mywordforthe sound An equalizer simply lets you establish portables or high-end starved car stereos. 
quality improvement. With the Pink Noise accurate control of all frequencies to fit 
Generator, Calibrated Electret Condenser your equipment. your recordings, your 
Mike and the 220 Element Spectrum An- taste, and your listening environment 
alyzer, you can instantly measure each TOTAL MUSICAL CONTROL 
and every improvement you make. And, what a job it can do. It's totally 

Plus, there's more. A subsonic filter unlike bass and treble controls which 
effectively adds the equivalent of many simply boost everything from the mid
watts onto the power of your amplifier. range down for bass, or everything up 

Plus, with its provision for two sepa- for treble. You can boostthe low-bass at 
rate tape decks including two way dub- 31.5hz, 63hz and/or 125hz to animate 
bing, you' ll have much more than just specific areas or instruments. 
greatly improved sound. And, when you boost the part of the 

You can count on great sound from bass you like, you don't disturb the mid
this top of the line Equalizer/ Analyzer. It range frequencies and make yourfavorite 
has a frequency response from 5hz to singer sound like he has a sore throat 
1 OO,OOOhz :t 1 db. And, it has an inc red- The high frequencies really deter-
ible 1 OOdb signal to noise ratio. mine the clarity and brilliance of your 

BSR, the ADC equalizer people, make music. The problem is that highs are 
this super Equalizer/ Analyzer and back very directional. Wherever you move in 
it with a 2 year standard limited warran- your listening room, you'll find a big dit
ty. Our $149 close-out price is just a terence in high end response, as you'll 
fraction of its true $379 retail value. see when we test the Analyzer. 

FIRST THE EQUALIZER No recording engineer or equipment 
YOUR STEREO'S HIDDEN SOUNDS manufacturer can even begin to control 

Your stereo can sound incredibly bet- your listening environment 

SIMPLY PLUG IT IN 
Use your tape monitor circuit. but don't 

lose it Now your one tape monitor cir
cuit lets you connect two tape decks. 

Just plug the equalizer into the tape 
'in' and 'out' jacks on your receiver or 
preamp. We even supply the cables. 

As you listen to your records, FM or 
any · Aux'. any time you push the tape 
monitor switch on your receiver you' ll 
hear your music jump to life. 

The output from your receiver is always 
fed directly to your tape deck(s) for re
cording, and with the touch of a button. 
you can choose to send equalized or non
equalized signal to your deck(s). 

When you want to listen to a tape 
deck, just select which tape deck you 
want. turn the switch on the equalizer, 
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and your tape deck will work exactly as 
it did before. Except, now you can listen 
w ith or without equalization. 

Look at this. You can dub tapes from 
deck 1 to deck 2, or from deck 2 to deck 
1 with or without equalization. 

THE SUBSONIC FILTER 
Much of the power drawn from your 

amplifer is used to drive your woofers. 
When you drive the amplifier too hard, it 
clips and you end up with distortion. 

A subsonic filter removes a lot of non
musical material you can't hear that exists 
below 20hz. So, it relieves your amplifier 
of a lot of work. It doesn't actually create 
more watts (Please, no letters from my 
' technical' friends) for your amplifier. 

But. it's like turning off the air con
ditioning in your car. It saves you using 
about 7 hp of what you have. And there
fore, you' ll have more watts for clean 
powerful sounding music. 

THE SPECTRUM ANALYZER 
Now you can scientifically analyze 

your stereo listening room and test your 
equipment by using BSR's Real Time 
Frequency Spectrum Analyzer. 

Plus, you' ll see your music not as a 
single level on a VU meter, but as a 
kaleidoscopic parade of 1 0 individual 
20 element VU meters. 

Each is tuned to a specific octave of 
the sound spectrum. An eleventh 20 ele
ment meter averages all levels. 

The effect is awesome. You can visual
ly isolate a string bass or cymbal, and 
actually see each individual instrument 
almost as a wave moving across the 220 
individual florescent elements. 

THE MOUTH AND EARS 
It talks. The Analyzer speaks with a 

voice of pure calibrated Pink Noise. Pink 
Noise is the standard composite' sound' 
of all frequencies used for testing in labs 
around the world. All frequencies from 
20hz to 20,000hz are generated at the 
exact same level at the exact same time. 

It listens too. If you are testing a cas
sette or a component in your system, 
use the ' Line Button'. If you're testing 
your whole system with speakers, use the 
matched calibrated electret condenser 

microphone (included). Either way, you'll 
have a quick, easy and accurate way to 
evaluate the total sound of your system. 

HOW TO TEST 
SPEAKERS, EQUIPMENT AND TAPE 

Testing your speakers in your listen
ing room is the really crucial test. Simply 
place the calibrated microphone where 

norma sit to listen to ur stereo. 

At the end of an 18 foot cord is the ear of the system. 
Just cl ip the mike wherever you sit and test your room. 

Turn on the Pink Noise. You can switch 
to Left Channel, Right Channel or both. 
There's a meter range button, a sen
sitivity control, and even a switch that 
lets you freeze the meter. 

Just sit down at the equalizer. Start 
with one channel. You' II see all1 0 octave 
bands on the meter. Just slide the cor
responding controls to increase or de
crease any area that needs help. 

You have now set up your system to 
its maximum capability. But as you'll 
see, location is very important. Move the 
microphone 5 feet to the left or right. 

Then turn on the Pink Noise and check 
the Spectrum Analyzer. Now you can 
see why the specifications that come 
with your system are only a starting point. 

Here's a way to tes,t your tape deck 
and tape. First record Pink Noise for 3 
minutes at -20VU. Then play it back and 
note the readings on the meters. 

Now, record the Pink Noise again at 
OVU or +3. Wait till you see ho'N much 
the high end falls off. Now you' II see why 
all specifications are listed at -20VU. 

With the Equa~izer/ Analyzer you can 
enjoy the finest stereo sound from your 
system and be a test lab too. 

WHY SO CHEAP 
BSR now only sells equalizers under 

their ADC name. Well, as Detroit comes 
out with new cars each year, ADC comes 
out with new equalizers. We got them to 
supply us with just30,000 of last yea(s 

ADC model before they shut it down. 
They had already paid for all the tool

ing, all the research and design, so we 
were able to buy these for less than half 
the normal price, for cold hard cash. 

THE FINAL FACTS 
There are 20 slide controls, each with 

a bright LED to clearly show its position. 
Each control will add or subtract up to 
15db. (That's a 30db range!) 

There are separate sound detonation 
slide controls for each channel at31 .5hz, 
63hz, 125hz, 250hz, 500hz, 1 ,OOOhz, 
2000hz, 4000hz, 8000hz, and 16,000hz. 

BSR backs this top of the line Graphic 
Equalizer/Spectrum Analyzer with a 2 
year standard limited warranty. It is 17Ye" 
wide, 3~" tall and 8%" deep. 

MAKE YOUR MUSIC EXPLODE 
RISK FREE 

It's startling. Music so vibrant with life 
you'll swear it's 3 dimensional. Sculp
ture your music any way you want it If 
you're not 1 0096 satisfied for any reason, 
simply return it to OAK within 30 days in 
its original box for a courteous refund. 

To order your BSR E03000 Smart 
Sound Detonator 1 0 Band Graphic Equal
izer with Real Time Spectrum Analyzer 
and Calibrated Mike, with Subsonic Filter 
and Two Way Tape Dubbing risk free 
with your credit card, call toll free, or 
send your check, not for the $379 retail 
value. Don't even send the $227.97 dealer 
cost Send just$149 plus$8 for postage 
and handling. Order No. 41 00. CA res 
add sales tax. 

The sound of your stereo will explode 
with life as you detonate each frequency 
band wit.h new musical life. And, you can 
see and measure exactly what yolive done. 
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OOUSI..E WIDTH 

"tow. COATo ..,.1u \~. \ls~ Pf"''Wr•"s or- M~c NrO eo~tuo~ o-1' tl'lfol"'l~t.u:.ton. 

Here's a 50 character per second, plain paper, dot matrix printer that you can use with virtually 
any home or office personal computer. It's built really tough to withstand heavy use. And, it's 
really easy to use. Price Slashed to $129. 

By Drew Kaplan There's no more complicated pro- tization schedules. 
Let's clear the air. This printer isn' tthe gramming. Here's how you'd build a tel~ With this printer, we will send you all 

fanciest It doesn't have the most fea- phone/ address data base. the information you'll need about how to 
tures. And, it's not the fastest A menu will come up and say, Field 1? access, and use modems for fun, infor-

But, it uses plain paper and it's super You put in ' Name'. Field 2? You put in mation and profit 
reliable. It prints both upper and lower 'Phone Number'. Field 3? You put in · Ad- And in addition to the large dial-in 
case characters. And, if you aren' t using dress' and so on. companies, there are over 400 Elec-
a printer with your computer, read on. Now that you've entered your head- tronic Bulletin Boards that let you access 

LISTING/INDEXES/LETTERS ings, the computer will ask you for the information about everything, from buy-
AND MORE information that goes with the headings. ing computers, to diamonds, to finding 

Experience the thrill of actually writ- ltwillsay, Name?Youputin 'DAK'.Itwill the ideal date. 
ingyourlettersandreportsonyourcom- say, Phone Number? You put in '1-800- AFRAID OF PROGRAMMING? 
puter. Now you' ll be able to use all of 325-0800'. And so on. You don't need to know the firstthing 
your computer's word processing and Then the fun begins. Just type search. about programming to use this or any 
correcting capabilities to really explore The Computer will say, For What? You printer. But, if you've never typed in and 
your creative talents. say 'OAK', or '800' or '325' etc. Your run a program, here's the easiest one I 

It's easy. Some of the new word pro- computer can search every letter and know. Turn on your computer. 
cessing programs are so ·user friendly' every number almost instantly to find Commodore Owners, and Atari Owners, 
that you can learn to use them in just just what you are searching for. your computer, and most others will say 
about 10 minutes. Change a line, change You can print out a phone directory in 'Ready'. Just push Control and Reset on 
a word, move a line. It's all just a push of alphabetical order, numerical order, by an Apple. Then type the following: 
a button away. area code, or even by zip code. 10 PRINT "OAK IS WONDERFUL" 

Are data bases a four letter word? Not PERMANENT RECORD 20 GOTO 10 
on your life. Now you can use your com- If you have a modem, you're in for a RUN 
puter to organize all your telephone num- treat You can access encyclopedias, You should type a carriage return at 
bers, your stocks, stamps, and recipes. stock market reports, and much more. the end of each line. Why not try this 

lfyou' reusingyourcomputerforbusi- When you sign on a service like Com- programnow?Nexttime,l'lltellyouhow 
ness, you can have a complete, instantly puServe or The Source, the world is quite to get out of the program, and maybe 
accessible file for each customer by name, literally at your finger tips. even discuss peeks and pokes. 
what they bought, when, etc. With a printer. you can get a ' hard If the program isn't running, type LPRINT 
A data base will let you find or organize copy' of all the incoming information. instead of PRINT in line 10. 

and print out any information you want, You can get everything from SAT test To you sophisticated programmers, 
however you want, whenever you want. simulations and 10 tests to loan amor- think how easy your life will be when you . 

t-opyngh ed m< nal 



can print out program lists that you can 
study at length. . 

And, you won't have to load a bunch of 
disks to find a program when you print 
out a menu for each disk. 

WHY BUY A CHEAP·PRINTER? 
OR, THE SALES ~ITCH 

An ad in several August computer maga
zines listed a $149 thermal printer as 
the lowest priced printer in the U.S. 
Obviously they haven' t seen this printer. 

Imagine a 50 character per second, 
plain paper, full80 column dot. matrix prin
ter with a built-in standard Centronics 
Parallel Interface, slashed to just $129. 
Then add the extras. 

This printer handles plain old cheap 
standard fanfold pin feed computer paper 
from 4 .5" to 9.5" wide, with it's built- in 
adjustable tractor pin feed drive. 

It's so powerful you can even use two
part forms for a carbon copy. Plus, there's 
an impact control for print darkness. 

It understands and prints 116 upper 
and lower case characters, numerals 
and symbols. And that's not all. 

You can even print Double Width char
acters. And, look at this. This printer 
has full graphic capabilities with 480 
dot horizontal resolution and 63 dot per 
inch vertical resolution. So, you can print 
out your pictures, pie charts or graphs. 

It prints 1 0 characters to the inch, six 
lines to the inch. In short. it' s going to 
make typewriters into dinosaurs. When 
hooked to your computer, you'll never 
have to retype anything again. If you find 
an error, just make the correction and let 
the computer retype your work for you. 

The printer is made byC.ITOH/Leading 
Edge in Japan. It's built to really take 
heavy use. But in the unlikely event that 
it should need service, there are approx
imately 400 service centers nation wide. 

It takes standard long life inked rib
bon cassettes that are readily available 
nation-wide. This is a printer that will 
give you many years of continuous reli
able service. 

AND NOW THE BAD NEWS 
If you're the president of a large com

pany sending important business letters, 
you may want a $1 000 daisy wheel prin
ter. But for most uses, dot matrix printers 
are incredibly faster, less expensive and 
there isn't any way to print out a graph or 
picture on a daisy wheel printer. 

But. there are two things you need to 
know about this printer. First. it has about 
the dumbest name I've ever seen. 

Its built tough and rugged without a 
lot of fancy features. So. they named it 
The Gorilla Banana Printer. 

The second thing is more important. 
Like many dot matrix printers, there are 
no decenders on lower case letters. 

The letters g, j. p, q, andy are all raised 
up. They are perfectly formed, but the 
whole letter sits level with the rest of the 
alphabet. Upper case letters are unaf
fected and so are symbols. So, if you 
want super fancy business letters, this 
printer probably isn't for you. 

But for social letters, term papers or 
reports, programming and all the data 
bases and information you' ll get through 
a modem, this printer is perfect. 

COMPATIBLE COMPUTERS 
Any Computer with a standard Centron

ics parallel port, such as: Apple, Frank· 
lin, IBM PC, TRS80, Osborn, Atari, Com-

modora VIC 20, Commodore 64, Kaypro, 
and virtually any other personal com
puter. Plus, most briefcase portables. 

FEAR OF INTERFACES? 
Your computer is smart. But, it doesn' t 

know how to 'talk' to other devices. That's 
why you need an interface. 

An interface isn't just a simple cable. 
It's actually an intelligent translator that 
lets your computer talk to another piece 
of equipment. 

Usually the computer manufacturers 
don't include the various interfaces when 
you buy your computer, because they 
don't know if you'll ever add peripherals 
such as disk drives, printers or modems. 

So, rather than ·sell you something 
you don' t need, you don' t buy an inter
face untill you add onto your computer. 

There are two types of printer inter
faces. The first allows you to do text 
word processing. For 99% of computer 
use, this is all that is needed. It trans
lates all the possible letters and punctu
ation known as ASCII. This printer under
stands 116 characters and symbols. 

A second type of interface also allows 
you to dump pictures or graphics from 
your screen or memory. This is more 
complicated because every dot must be 
told where to go. This interface, or· driver 
program' as it is called, is available in 
two forms. Built into an interface card, or 
as a program on a disk whch you use in 
conjunction with any standard interface. 

Either way, you'll have the printer op
erating in just a few minutes. And if you 
already have a printer, the same Cen
tronics parallel interface and cable (about 
85% of all printers are compatible) should 
work with this printer. 

WHY SO CHEAP 
A new model will emerge soon with a 

different name. Leading Edge had just 
21,000 of these remarkable printers which 
have been selling at discount for as little 
as $199, left in stock. 

OAK bought them all for cold hard 
cash. And now we're offering them to 
you for less than the original price we 
were quoted as wholesale. The only dif
ference is our price. Each comes packed 
with a ribbon, ready to plug in. 

The printer is approximately 16Yz" wide, 
9" deep and 7" tall. It's backed by Lead
ing Edge's standard limited warranty. Of 
course, parts and service are guaranteed 
to be available for at least 3 years. So 
you can buy with confidence. 

ADD PRINTING POWER TO 
YOUR COMPUTER RISK FREE 
Now you can really make use of your 

computer. 50 characters per second print
ing on plain paper for just $129. Wow! 

Now you can print out your programs, 
your notes or your letters. If you're not 
1 00% satisfied, simply return the printer 
and any accessories in their original boxes 
to OAK within 30 days for a refund. 

To order your 50 Character Per Second 
Dot Matrix, Plain Paper Printer with a 
built-in Centronics Parallel Interface, risk 
free with your credit card, call toll free, 
or send your check for the breakthrough 
close-out price of just$129 plus$8 for 
postage and handling to OAK. Order No. 
4101. CA res add 6% sales tax. 

Special Note: If you need a serial prin
ter for a computer, such as the TRS80 
Color Computer, order the identical prin
ter with a built- in Serial Interface for the 

same price. Use Order No. 41 02. 
The Printer comes packaged with a 

long life ribbon. Extra ribbons are avail
able at computer stores. OAK has them 
for $4 each ($1 P&H) Order No. 4103. 

Standard Centronics Interfaces for your 
computer are available at any computer 
store. This Printer has its receiving inter
face built in. You simply need one, com
plete with its cable, to plug into your 
computer ' to send' information. Below 
are our favorites for 5 of the most pop
ular computers. 

For your Apple. We have Practial Per
ipherals' text interface for just $49 ($2 
P&H) Order No. 9877. We have their 
graphics capable interface for just $79 
($2 P&H) Order No. 41 04. If you already 
have a Centronics Parallel Interface, we 
have a graphics driver program on disk 
for just $7 ($1 P&H) Order No. 4105. 

For your IBM PC, you don't need an 
interface. It's already built- in. But, you 
do need a cable. We have a cable, ready 
to connect this printer to your computer, 
for just $19 ($2 P&H) Order No. 9879. 
We have a graphics driver program on 
disk for just$7 ($1 P&H) Order No. 4106. 

For your Atari 800. 800XL 400, or 
600XL. we have a text interface for just 
$69 ($2 P&H) Order No. 9881. We have 
a graphics driver program on disk for 
just $7 ($1 P&H) Order No. 4107. 

For your Commodore VIC 20 or 64, 
we have a text interface for just$39 ($2 
P&H) Order No. 9883. We have a Gra
phics Interface for just $54 ($2 P&H) 
Order No. 41 08. 

Special Bonus for Commodore 64 
owners. We have a powerful word pro
cessing program with editing, including 
changing a line, a word or moving a line. 

Plus, we have a super data base pro
gram that lets you use 8 fields of infor
mation on up to 200 subjects at a time. 
Then you can search for any part, sort 
alphabetically or numerically and print 
out an address book, a list of your stocks 
or anything you can imagine. It's yours 
for just$5 ($1 P&H) with purchase ofthe 
printer. Use Order No. 41 22 for Disk, or 
Order No. 4123 for Cassette. 

For TRS 80 Computers, you don't need 
an interface, just a cable. For the Black 
and White Computers, we have a Parallel 
Cable for just $18 ($2 P&H) Order No. 
9885. For the Color Computers we have 
a Serial Cable (You need the Serial Prin
ter as well) for just$18 ($2 P&H) Order 
No. 4109. 

For briefcase-type portables, the Cen
tronics Interface is usually built in. Just 
stop by any computer store. All Cen
tronics Printers use the same cable at 
the printer end, but you'll need a cable 
that fits your particular computer's plug. 

Get hard copy print-outs of your pro
grams or your graphics. Turn your com
puter into a powerful word processor. 
Forget retyping ever again. 
Apple, Atorl. IBM PC. frenklin. Commodore VIC 20 & a.. TRS80. 
Osborn. end Koypro. ore regeotered tredemorksof Apple computer. 
Atori Inc:.. lntemotionol Buaine11 Machine Corp .. Franklin Co.,.. 
puter. Commodore Electronk:a Ltd., Rodio Shocii/Tondy. 01born 
Corp. end Kepro reapectively. 
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Reach out and grasp the world's information. Gain elltNti811Saccess to the world of Data Banks and Elec
tronic Bulletin Boards. You can test your IQ, check the history of a stock or access an encyclopedia 
You can even get a date. It's all easy when you simply hook the all new Modem Phone to your computer. 

By Dr- Kaplan 
It was nearly 1 AM. I was about to head 

off to bed I had already accessed Grolier' s 
Encyclopedia to get some information 
on magnetism for an article I'm writing. 

I had a print-out of 73 of San Francis
co's top restaurants. complete with phone 
numbers, menus and addresses to take 
with me for a weekend trip. And, I'd 
already studied the detail and the his
tory of a few stocks I'm interested in. 

But look at this. Before I signed off, I 
called up Entertainment for a few minutes 
of games to help me unwind. As I was 
deciding between Trivia Unlimited, Mega
Wars, or Hangman, I spotted something 
I didn' t recognize. 

It was called, " Do you know me?". It 
looked like a 20 question type game 
about people. And, since I'd just read the 
'Personal Profile of the Day' about Greg 
Louganis, the Olympic Diver, I was ready. 

Well, was I in for a surprise. It turned 
out to be a compatibility test between 
you and your mate. Or, you and your kids. 

Well, my wife is really terrific. Here it 
was 1 AM. she'd been trying to get me to 
leave my computer and call it a night for 
an hour, butshe said OK. So, off we went. 

The test was sort of like the old· Newly
wed Game', only more sophisticated The 
computer takes your names and then asks 
one of you to leave the room while it asks 
a long series of really searching ques
tions of the other. Then it asks you to 
trade places and it re-asks the questions. 

Finally, it asks for both of you to sit 
down while it compares answers. Well, 
we haven't called in the divorce lawyers, 
but we're still laughing about some of 
our answers. I plan to take the next test 
with my son. 

ALL THE INFORMATION 
Imagine being able to find out about 

anything you want to know without ever 
Jeaving home. Think of your hobbies, 
think of your occupation, think of your 
interests. Now information about any
thing is just a push of a button away. 

There are data bases about medicine, 
law, education, computer programming. 
aviation, investing, exchanging and hun
dreds more. Just dial a number on the 
Modem Phone, switch to · Data'. and the 
world of information will rush into your 
home or office. 

And. look at this. You can transfer 
information from your computer to a 
friend or business associate. It's called 
electronic mail. Just call them on the 
Modem Phone. (They need a modem 
too.) You can send them f iles, letters, 
figures or you name it. If s great for busi
ness and personal use. 

A TECHNICAL MOMENT 
There's so much you can do once 

you' re hooked in, if s hard to break away 
to talk about the equipment. 
After all, the Modem is just your gateway 

to the seemingly never-ending wealth of 
information and entertainment that's 
available. The more hours I spend 'on 
line', the more totally new things I find. 

I've had my biorhythms charted for a 
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month, looked up information about public 
companies, and played Concentration. 

I've looked in on Apple, Atari and Com
modore User groups to see what's new. 
(I have one of each). I've played Lunar 
Lander (I crashed), and checked the loan 
amortization rates on my new home. 

Every day you' ll find a list of what 
events occured on that day in history. 
You' ll choose from classic quotes or an 
almost non-ending list of one line politi
cal jokes. The list just goes on and on. 

By now you must be wondering how 
hard all this information is to get and 
how much it's all going to cost. Well, 
fear not. It's all incredibly easy. 

The main problem has been that there 
just aren' t enough people around to tell 
you how to do it. W ith the Phone Mo
dem, you' ll get all the numbers and ad
dresses you' II need, and with our Optional 
($24) CompuServe Kit. which includes5 
free hours of use, you' ll be able to sign 
on the moment your package arrives. 

Later you' ll read about both the free 
and pay data bases and bulletin boards. 
But. first let's look at the phone. 

ITS A PHONE TOO 
The DATA Phone is a unique state of 

the art device. It acts just like a regular 
telephone. It has a conventional phone 
company style handset. a built- in speak
erphone and 1 0 number memory, in
cluding last number redial. 

It's Tone/ Pulse switchable, desk or 
wall mountable, and has all the features 
you'd expect. including flash and mute. 
But. nestled within the phone's circuits 
is a powerful300 baud full duplex Modem. 

You' ll use it as a regular automatic 
telephone. But. when you want to hook 
into a data base, the fun really begins. 
Here' s all you do. Just dial the number 
manually or automatically. You can use 
the speakerphone or the handset. 

When you reach a data base, you' ll 
hear a tone instead of a person answer
ing the phone. Just switch the blue switch 
at the top of the phone from ' Phone' to 
' Modem' and you'll be on line. 

It's easy, If s fast. And, it's your gate
way to information and entertainmentthat 
would take an encyclopedia to describe. 

The Modem Phone simply plugs into 



any modular phone jack in your home or 
office and an AC outlet It even has bat
tery back up (batteries not included) to 
protect the memory and operate the mo
dem in case of a power failure. 

To hook the Modem Phone to your 
computer you simply need one of our 
inexpensive cables ($8 to $12) and a 
serial interface. 

But look at this. Computers such as 
Commodore and Radio Shack's TASSO 
Color Computers already have serial in
terfaces built-in. 

Interfaces are easily available at any 
computer store. Plus, we're offering them 
for the Apple and IBM PC. 

Finally, you need a program to tell~ 
your computer that it's no longer a com
puter. You need to tell it that it's a 'Ter
minal' and that it's going to talk to the 
world. We've got these programs on 
disk for the most popular computers for 
just $10. But Terminal Programs are 
universal and are available very inex
pensively at any computer store for vir
tually any computer. 

So, you'll need the ($8 to $12) cable 
from us, maybe the interface·, and our 
$10 terminal program or anyone else's. 

BUT WHAT ABOUT 
THE INFORMATION? 

The information is everywhere. There 
are over 400 Electronic Bulletin Boards 
listed in just one book. I'm using one in 
Los Angeles called 'Buy Phone·. It's like 
an educated yellow pages. I tell it where 
I live. It asks me what I want to buy. 

I've asked for cars, hamburgers, TVs. 
stereos. phones and a dozen other things. 
'Buy Phone' will arrange all the possible 

stores it finds that carry the product I 
want. by the geographic distance each 
store is from my home. 

I just turn on my printer. (You don't 
need a printer, but they sure are nice to 
have.) And when I leave the house to go 
shopping, I've got a list of as many as 30 
stores. complete with phone numbers. ad
dresses and business hours, to take along. 

Another service I've used is an elec
tronic department store. It has 5 floors 
with about 12 stores per floor. You can 
walk forward, back. left or right. 

You even go up and down the elevator. 
Anyway, with your credit card you can ac
tually buy from any of the stores you're in. 

My next effort was a 'Social Bulletin 
Board'. I didn't know quite what I was 
into until the question about· sexual pre
ference' popped up. Well, being married, 
I signed off. But. there are lots of dating 
bulletin boards. And, if you'd lik a date 
with someone into computers. wow! . 

All of the above boards are free. And 
with the Modem Phone we'll include an 
address where you buy a directory of 
400 of the estimated 1500 Electronic 
Bulletin Boards in operation. I've also 
found that there are lots of boards that 
aren't listed in the directory that have 
their numbers listed on the Boards I call. 

THE TOP BANANAS 
I'm using two top professional data 

base services. The Source and Com
puServe. In my opinion, The Source is 
stronger in daily news and CompuServe 
is stronger in history and research. They 
are both loaded with educational think
ing games and the type of wide ranging 

special interest information I've des
cribed above. 

Enclosed with your Modem Phone will 
be a discount application to the Source, 
complete with an 800 number for instant 
signup. It's a great service. I use it most
ly at night at the $7.75 per hour rate. 

CompuServe is my favorite. But since 
I'm selling it direct, you' II have to judge it 
for yourself. The $24 kit includes a full 
manual, your secret 10 number and pass
word to sign on. Both The Source and 
CompuServe offer local telephone num
bers for you to call in many cities. 

CompuServe only costs $6 per hour 
after 5 PM. And with our kit you get 5 free 
hours to really look around and enjoy 
the service. It has everything, from 1300 
recipes and menus, to the National Sat
irist Auto Net/ Auto Base tells you how 
the new cars match up and much more. 

CompuServe has Grolier's Academic 
American Encyclopedia and 14 reference 
data bases including Science, Wine, Fam
ily, Election 84, and Gardening. Of course 
there are hundreds of data bases, each 
with its own menu of specific information. 

From Stocks and Business news, to 
Translations, CompuServe can answer 
your questions. I printed out an on-line 
index that contained 285 entries, from 
Aviation Rules and Regulations to the 
Belmont Golf Association to the Depart
ment of State to Educational Research. 
The volume of information is astounding. 

There's a host of games and tests, 
including a full 10 test and the com
patibility test I mentioned at the begin
ning. A few services cost extra, but most 
are included in the $6 per hour rate. 

Now that you know all about data 
bases, isn't it time you turn your com
puter into a window on the w.orld of 
information? The Modem Phone is made 
by Unitech. It's backed by their full one 
year limited warranty. 

MODEM 
DATA PHONE 

This switch and some very sophisticated electronics 
inside turn a phone into your window on the world. 

JOIN THE INFORMATION 
REVOLUTION RISK FREE 

Calculate your net worth. Check a user's 
group to see what's new for your com
puter. Check the Hollywood Hotline. 

Look through Computer Program
ming. Go shopping in the Electronic Mall. 
Or, see what the weather's like in Dallas. 

Try The Modem Phone in your own 
home or office with your own computer 
risk free. If you aren't 100% satisfied, 
simply return the modem in it's original 
box within 30 days for a refund. 

Here's how to order your Unitech 300 
Baud Modem Phone, complete with 1 0 
Number Memory Dialing. SpeakerPhone 
and Pulse/Tone Switching. . 

Plus, you' ll get sample indexes of infor
mation on data bases, including a dis
counton The Source. You'll get informa
tion on bulletin boards, including the 
address to buy a super book on· Hooking 
In' to data bases, complete with a list of 
400 Electronic Bulletin Board numbers. 

It's all yours, risk free with your credit 

card when you call toll free, or send your 
check for OAK's incredible introductory 
hook- in price of just$99 plus$5 for pos
tage and handling. Order No. 411 0. CA 
res add tax. 

You'll need just three things to turn 
your computer into a communications 
marvel. 1) You'll need our special cable. 
2) You'll need a serial interface card if 
your computer doesn't have one builtin. 
3) You'll need a modem program. It can 
be ours or anyone's. 

You'll really love OAK's Modem Pro
gram. It lets you send and receive files 
and upload and download files to and 
from disk. Below, you'll find everything 
you'll need for some popular computers. 

For your Apple. (Or Franklin) Your 
special connecting cable is just $8 ($1 
P&H) Order No. 4111 . We have Prac
tical Peripherals' Serial Interface for just 
$79 ($2 P&H) Order No. 4112. And we 
have a Modem Program on disk for just 
$10 ($1 P&H) Order No. 4113. 

For your IBM PC. (Or Clone) Your 
special connecting cable is just $8 ($1 
P&H) Order No. 4114. We have Practi
cal Peripherals' Serial Interface for just 
$79 ($2 P&H) Order No. 4115. And we 
have a Modem Program on disk for just 
$10 ($1 P&H) Order No. 4116. 

For your Commodore. (Both Vic 20 
and 64) Your special connecting cable is 
just$12 ($1 P&H) Order No. 4117. And, 
the great news is that you don't need an 
interface. The Modem program is avail
able for just $10 ($1 P&H). Use Order 
No. 4118 for disk. or Order No. 4119 
for cassette. 

For TRS80. Your special connecting 
cable is just $12 ($1 P&H) Order No. 
4120. For the Color Computer you don't 
need an interface. For the Black and 
White Computer Interface, you'll have to 
see Radio Shack. You'll also need a stan
dard Modem Program as well. 

SPECIAL SUPER BONUS 
We've made a large cash purchase of 

CompuServe Starter Kits. You get a full 
manual, a detailed description of the 
service. And, look at this. You' ll get 5 
free hours of online information. It's a 
$39 value. It's yours for just $24 ($2 
P&H) Order No. 4121. 

Everything you need, including phone 
number, secret passcode and instruc
tions, is included. You'll be on line im
mediately. Note: The CompuServe Kit is 
covered by our standard 30 day risk free 
trial. But. if you return it you will be billed 
$6 per hour only for the time you used. 

It is said that knowledge is king. With 
the information you can acquire through 
the all new Modem Phone, you'll have 
informational power of 1 0 kings. And 
you'll have a full range of entertainment 
thrown in as an extra bonus. 

• 
Apple. IBM PC. Frenklin. Commodore VIC 20 & 84. end TRS80. ere 
regeeterecl tredemerka of Apple Computer, lntemetionol Buaineee 
Machine Corp., Franklin Computer. Commodore Elec:tronic:ta Ltd.. 
and Radio Sheck/Tandy rllpectively. 

OAK 11197 

INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
For credit card orders call24 hou,. a day 7 daya a week 

CALL TOLL-FREE ... 1-800-325-0800 
8200 Remmet Ave .• Canoga Park. CA 91304 
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Detroit Report 
By JIM DUNNE 

ranty work under the parent com
panies' worldwide policies. Also, the 
cars are modified on a one-shot basis 
and need not be checked after they are 
modified. So some of the modifications 
- such as 21/2-mph bumpers, sealed-
beam headlights, side-door protection 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ beams, emissions-control devices
can be removed immediately after 
inspection. 

Slippery treatment 

Ford's 1986 Taurus/Sable (top) contin
ues the company's trend toward se
vere aerodynamic body styling. In this 
case, the mid-size cars are receiving 
the slippery treatment. Aerodynamic 
touches not apparent in the photo 
are the smoothly rounded grille and 
curved headlight lenses. Also, note the 
wrap-up doors that extend into the 
roof and the almost-flush glass in the 
windshield and doors. Many of the 
prototypes in Ford's early testing are 
heavily disguised with painted bump
ers, fake grilles and .headlights, and 
a thick bogus C-pillar that slips over 
the car's sleek roof line. At the rear, 
the fenders are pinched in to form a 
narrow profile. Ford is preparing a 2.5-
liter (153-cu.-in.) four-cylinder engine 
with balance shafts a la Mitsubishi 
for this car. 

'86 Eldorado 
Traditional styling cues are apparent 
in the 1986 Eldorado model (above). 
What you can't see . is the crossways 
layout of the engine and transmission. 
Smaller and lighter, the baby Eldo will 
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remain a front-drive. Power will be 
supplied by a 4.1-liter (250-cu.-in.) V8. 
An optional 4.3-liter (262-cu.-in.) die
sel engine will also be available. Both 
power trains are currently used in the 
Cadillac sedans. Reduced outside di
mensions (the wheelbase has been 
chopped from 114 to 108 inches) and 
a weight reduction (from 3,700 to 
3,100 pounds) are in keeping with 
General Motors' shrinking-vehicle pro
gram, but this may be the final size 
reduction. Despite the obvious savings 
to GM because of reduced size and 
weight, prices are expected to increase. 

Gray-market luxury 

German-luxury-car importers are com
plaining about the gray market in the 
U.S. for their products. Here's how 
it works: A German-specification 
(more powerful) Mercedes or BMW is 
shipped to a dock on the East Coast, 
where it's modified to meet U.S. safety 
and emissions standards. The car is 
passed by U.S. customs and driven 
away by the purchaser. What's wrong 
with the setup? Plenty. Mercedes and 
BMW of North America lose a sale
but still are obligated to perform war-

In addition, although catalytic con
verters take care of most of the emis
sions requirements, many of the ve
hicles made for foreign sale were not 
designed for their installation. That 
means that plastic tubing or fuel lines 
might be routed near the converter's 
intense heat. 

BMW estimates that 1,000 cars 
come in this way each year. Mercedes 
thinks that about 3,500 of its cars 
are gray market. 

Turbo Corvette 
The power plant for the 1987 Cor
vette- a smaller V6- will be turbo
charged to match the power of the 
current model's 350-cu.-in. V8. The 
new high-output engine will displace 
only 260 cu. in. However, with the 
turbocharger boosting horsepower to 
about 240 and a weight reduction 
through the use of more aluminum 
and the smaller engine, performance 
should match or exceed that of the 
1984 model. It's still unclear whether 
Chevrolet will offer the turbo V6 as 
the sole engine for the sports car or 
whether it will be an option to the 
base 305-cu.-in. V8 to be offered next 
year. 

Plastics puzzle 
The problem of producing high-quality 
injection-molded plastic parts is being 
tackled by General Motors computers. 
Until recently, the fairly simple pro
cess of forcing molten plastic into a 
mold was complicated by flashing (ex
cess material forced out of the mold 
that remains attached to the finished 
part) and warping due to uneven cool
ing. GM, with the help of its com
puters, is tracing the flow of injected 
materials, tightening up on flow paths, 
monitoring cooling times, and plotting 
gate placement (points where the ma
terial is injected into the mold). By 
changing the gate placement, GM is 
now producing parts as large as fen
der liners-about 30 inches long and 
rounded in shape-without flashing 
and without undue warpage. Com
puter analysis is also being used on 
small parts, including plastic head
lamp bezels. 111!1 
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This ... instead of these. 
Last year, more than 8 million* citations 
were issued for driving over 55 mph on US 
highways. 

If you were unfortunate enough to re
ceive one of these tickets, maybe it's time to 
protect yourself. With the Whistler® Spec
trum TM radar receiver. 

Gives you earliest possible 
warning of police radar. 

MAX RANGE TEST When Direct 
, 2 3 • , • 1 Response, Inc. 

started looking 
58 

for a radar detec-
WIANII'IGDISW<CE INMILes tor to offer our 
OVER HILL customers, we 

10 20 oo 40 so eo 71) ao ao went to the ex-
perts first: car 
magazines. 

w.ANINoo,srANCE IN seCONos Their opinion 
-x-&\No- K-BAND was nearly unan

Motorlftnd, Aug.1983 · imous. Motor 
Trend, Auto-

week, and BMW Roundel had all recently 
completed independent, comprehensive 
tests of all the leading radar detectors. And 
all had picked a winner: the Whistler Spec
trum. Motor 'Irend said "The Whistler 
Spectrum resides at the top of the list. A 
world-class radar detector: ' 

Whistler is also first choice of truckers 
and other professional drivers. Whistler 

Dash/Visor 

Spectrum detects all kinds of speed radar. 
Stationary- moving- trigger- even pulsed 
radar. On the straightaway - from behind -
over hills and around curves. If there's po
lice radar in the area, Spectrum lets you 
know. Long before radar can lock onto you. 

Spectrum cuts 
down on annoying 
false alarms. 
Unfortunately, the FCC 
authorizes some security 
systems and traffic sig- . for 
nals to also operate . on aty driving. 
police frequencies. And any sensitive radar 
detector will report these signals. 

That's why Spectrum developed two fea
tures not available in any other radar detec
tor: The Filter Mode™ and Pollution 
Solution;<N Both features cut down on false 
alarms. 

For city driving (where microwave intru
sions are frequent) switch to the Filter 
Mode. You'll get the same early warning
but it will be quieter, less urgent. When the 
microwave signal reaches a critical speed 
radar level, you'll see the amber warning 
light switch to a flashing red. And hear the 
soft tone gear up to a high-frequency, gei
ger-effect sound. 

Most other radar detectors give 
off false signals. Spectrum's 
Pollution Solution, built into 
each unit, can tell the differ
ence between these signals 
and real police radar. Spectrum au liD':' 
matically screens the polluters out. 

Dash/Visor or Remote model. 
You have your choice of two top-line Spec
trum models- both reliable performers. 

The Spectrum Dash/ 
Visor model is portable 
and compact. It plugs 
into the cigarette lighter 
socket, and mounts eas
ily on dash or visor. It's 
quicklyremovedforuse 
in another car, or to 
prevent theft. 

hides behind 
car grille. 

The Spectrum Remote gives you the 
same great radar protection. But it's hidden 
from view. The weather~proof receiver in
stalls behind your car grille. And the small 
console fits handily in, on, or under the 
dash. You can install the Remote in about 30 
minutes. After that, you're in operation 
every time you turn on the ignition. 

No-risk trial. Free gift. 
Order your Whistler Spectrum- Dash! 

Visor or Remote - from Direct Response, 
Inc., for just $255 complete. 

Call toll-free, 1-800-824-2408. (In NH, 
603-886-1310.) Use your VISA, Master
Card, or American Express. 

Write to Direct Response, Inc. , at 
472 Amherst St., Nasfiua, NH 03063. 
Send us your credit card account num
ber, expiration date, and your signature. 
Or enclose a check or money order. 
(Allow an additional15 days for personal 
checks.) 

Or visit Direct Response, Inc., in 
Nashua, and pick up your Spec
trum in person. 
Satisfaction guaranteed. We 
tested it. Now you can test it 
yourself. Use your Spectrum 
for 30 days. If not completely 
satisfied, return for a full 
refund. 

Free, Rand McNally Road Atlas &: 'Iravel 
Guide, with map l1ght, if you order now. 

1-800-82--
Ask for Operator 33 
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nal 



POPULAR SCIENCE CAR TEST # 187 
Total cars tested to date: 684 

High-performance 

• 

On Europe's high-speed roads, motoring prestige is often 
measured by a car's t op speed, h andling, and braking 
capability. P oPULAR SciENCE track-tested a European turbo 
trio- Audi 5000S, Saab 900, and Volvo GLT- to determine 
how well this status concept works on U.S. roadways. 

By JIM DUNNE 
and JACK KEEBLE R 
Photos by Greg Sharko 

T
w·bocharging is a relatively new 
concept for American car buyers. 
But in Europe, traditionally high 

fuel prices, smaller engines, and high
speed roads make the on-demand 
power of a small-displacement turbo 
engine a logical solution for high
performance automobiles. How does 
this engine configuration translate on 
this side of the Atlantic? To answer 
that question P oPULAR SciENCE put 
together three of Europe's top turbo
charged sedans. 

What we found was surprising. The 
lasciviously sleek Audi 50008 was ago
nizingly slow in our zero-to-60-mph 
acceleration tests with a 15.4-second 
time. The eccentric-looking Saab 
placed second in the acceleration trials 
by posting a respectable 11.5-second 
average. And the stodgy-appearing 

Continued 

Elegan t performer s (clockwise from top) Volvo GLT, Audi 5000S turbo, and Saab 900 turbo are high-speed touring sed ans. 



Chm 1ces are,you've made up your mind to buy a garage 
door opener. In the past, that decision might have led to 
one big hassle. Because most openers are driven by a 
messy bicycle-type chain that is hard to install and requires 
regular grease and adjustment. 

But now, there's Genie Trac-Drive, the 
easiest -to-install garage door opener. It has 
a super tough, flexible track instead of an 
old-fashioned chain. And Trac-Drive will 
never need grease or adjusting, ever. 
Once it's up, you can forget about it. 

So, if you want to do the job right the first time, 
buy a Genie Trac-Drive. Or, ask Ralph about chain drive. ® 

THE EASIEST-TO-INSTALL GARAGE DOOR OPENER. 
AlUANCf" Manufacturing Company, Inc. 
A North American Philips Company 



European turbo sedans 
Volvo, with all the styling panache of 
a tool shed, outdistanced the compe
tition with a tire-smoking 10.4 seconds. 

In ordinary driving, fuel economy for 
this trio was good but not outstanding. 
It was about what you'd expect from 
3,000-pound-weight-class vehicles 
with relatively small two-liter (122-
cu.-in.) engines. But when the turbos 

Saab 900 rolls slightly as it makes a 
pass through the low-speed maneuver-

• 

Volvo GLT's powerful four-cylinder 
easily provided throttle oversteer for 

Audi 5000S squats on its front coils as 
it slides to a 175-ft. cold stop from 60 
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began to work, fuel economy plum
meted to that of a V8. 

We found that living with these tur
bos is more comfortable than with some 
of the smaller turbo coupes we've tested 
this year [PS, July '84; April '84; March 
'841. Perhaps because of their longer 
experience with turbocharging, Eu
ropeans have had more time to refine 

ability grid. The steering unit's quick 
response is important in this test. 

... 

extra-fast maneuvering through the 
cones. Volvo took the top grades here. 

mph. A second stop with the brakes 
warm netted the same distance. 

their engines and isolate vibration 
and noise. 

The Volvo and Audi have an ad
vanced feature that is beginning to ap
pear on many American turbocharged 
cars: an intercooler. This is a radiator
like device that fits between the turbo
charger outlet and the intake manifold. 
Its job is to cool the intake charge after 
it has left the turbo's compressor. 
Cooler air is denser, and more of it can 
be packed into the combustion cham
ber. More air means more power. An 
important but secondary benefit of the 
intercooler is a reduction in operating 
temperature. 

Despite the lack of an intercooler, the 
Saab turbo system is quite sophisti
cated. All turbocharged engines are 
particularly sensitive to spark knock 
because of the high pressure and tem
peratures generated by the turbo. Most 
turbo applications have a knock sen
sor that retards ignition to control 
knock, but this reduces power and fuel 
economy. Saab's solution is called Au
tomatic Performance Control. When 
the Saab's electronic sensor detects 
knock, a waste gate is opened to route 
exhaust gas around the turbocharger 
to reduce the boost pressure and pro
tect the engine . 

Here's a peek at each car: 

Audi 50008 turbo 
We were surprised to find that the 

non-turbo Audi 50008 we tested last 
year was faster to 60 mph than the 
turbo car. Of course, the non-turbo car 
had a five-speed manual transmission, 
and the turbo can be ordered only with 
an automatic. But turbo cars are usu
ally less sensitive to transmission 
differences. Why the slower times with 
the turbo? Evidently the large turbo
charger on the Audi was selected for 
best response at high engine speeds 

Continued 

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, 0. 

"' g 8 0 a. II> 
· - 0 .QO 0 ..,.., .. -e .. 

:::0 - ~-= 
c;!:i ca ><II 

Acceleration 4 5 5 
Braking 2 2 3 
Handling 5 3 4 
Maneuverability 5 5 5 
Quietness 2 3 3 
Roominess 3 4 3 
Vision 4 5 4 
Enlry,exit ease 5 3 3 
EPA economy 3 4 3 
Ride comfort' 4 3 3 
·Authors· opinion 
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Send me a free TRS-80 Catalog. 
Radio Shack, Dept. 85-A-601 

300 One Tandy Center 
Ft. Worth, TX 76102 

NAME ____________________________ __ 

COMPANY __________________________ __ 

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

CITY _______________ STATE------



European turbo sedans 

Saab 900 turbo's four-cylinder is fitted 
longitudinally in the front-drive's en-

with correspondingly high exhaust 
flow. Although that's fine for accelera
tion from 20 to 70 mph or high-speed 
passing, the turbo's sluggish response 
to low exhaust flow won't get the heavy 
chassis off the line quickly. 

Audi has one of the most striking 
and efficient sedan shapes on the road. 

gine bay. Note A/C compressor is belt
driven from the rear of the engine. 

The near-flush windows, high trunk 
deck, and shallow hood and windshield 
angles all contribute toward making 
th is one of autodom's slipperiest 
shapes. Audi claims a drag coefficient 
of0.32 for this five-passenger sedan
a number many sleek sports coupes 
can't match. 

DONT 
DONT 

The Audi is comfortable in the Teu
tonic fashion. Big, sharply formed 
bucket seats hold passengers tightly 
in place. Firm and seemingly unyield
ing at first, the seats slowly reveal a 
remarkably plush and supportive char
acter on long highway stints. 

All the hand controls, except the 
hand brake and shifter, are conve
niently mounted on the steering col
umn. One item we found especially 
convenient was the trip computer, 
which at first glance appears to be a 
digital clock. By pressing a button, the 
driver is able to see elapsed time, fuel 
used, miles per gallon, average speed, 
and distance to empty. 

Saab 900 turbo 
The basic design for this car is more 

than a decade old. However; careful and 
continuous updating of the body, chas
sis, and power train has kept the 900 
a strong competitor in the sports
sedan class. 

Two odd Saab features are the floor
mounted ignition lock between the 
front buckets and the upright wind
shield. The former is a nuisance in 
comparison with the handier column
mounted locks found on most cars. But 
the latter is no problem when driving 
the car; in fact it cuts down on the 

Continued 
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When it comes to chain saws, 
you can pay a lot less for one that 
was made to do less. And you'll 
get less. 

Americans work. And it's sold 
through independent dealers 
who know chain saws and can 
help you find the right Poulan 
Chain Saw for the job. Or pay a lot more and not get a 

d am thing more. 
When you get right down to 

comparing chain saws, feature
for-feature and dollar-for
dollar, you can't beat a 
Poulan® It's made 
right here in 
America for 
the way 

If you need a tough, 
dep endable chain 
saw, you don't need to 
pay dear for it. You just 
need a Poulan. 

~~ ...... J~~:::::Becn~·rd=·=Po:ulan/Weed Eater 
5020 Flournoy-Lucas Rd. 
Shreveport LA 71129 
( 318) 687-0100 

At1ER1CA'S CHAIN SAW 
I - Chl:ma 



It's time to discover what millions already 
know: you can save money, improve the 
quality of your life and get better results when 
you do it yourself. 

That's why home woodworking is so 
popular. Not only is it a craft almost anyone 
can master but it can also help you get more 
of the things you want for your family - for 
less. From an entertainment center for the 
family room to a sandbox or study desk for 
your kids, you can do all this and much more 
- at much less than the price of ready-made. 

Learn for yourself just how much 
you can do In woodworking. 
Shopsmith8 wants to send you FREE 
Information on woodworking so you can see 
for yourself just how easy it can be to have 
the things you want when you work with 
wood. 

Take the Shopsmith MARK V, for 
instance. Quite simply, it is the best multi
purpose woodworking system available. It 
grows as your skills grow to let you master 
woodworking techniques not possible with 
single function tools. Plus, if space is a 
problem, the compact MARK V will still fit 
right in. 

Your satisfaction Is our goal. 
The MARK V and all the products we sell 
are backed with Shopsmith's commitment to 
quality and customer satisfaction. In fact, our 
comprehensive product guarantees are 
unmatched by anyone in the industry. 

The Shopsmlth Difference - Is all 
the difference you need. 
When you buy a Shopsmith product, you 

buy a little bit of the company to go with it. 
That includes woodworking centers located 
around the country, staffed by knowledge
able, helpful woodworkers. It means a 
commitment to your woodworking 
education through owner's manuals, classes, 
seminars, magazines and catalogs. There's a 
toll-free hotline you can call for help solving 
woodworking problems. All this is part of the 
Shopsmith Difference, the best reason of aU 
for making Shopsrnith your home workshop 
company. Plus, these extras donl cost you a 
penny. They're part of Shopsrnith 'sway of 
doing business. 

for FREE lnfonnatlon and 
Booldel 
To find out more about the rewards and 
the satisfactions of woodworking call or mail 
the coupon below. We'll rush you a Free 
MARK V Information Kit plus a copy of 
"How To Determine Your Best Power Tool 
Buy." 

Special Bonust FREE Magazine 
Subscription! 
H you act now, as a special bonus we 'U enroll 
you in a one-year FREE subscription to 
HANDS ON, The Home Workshop 
Magazine. Chock full of ideas, project plans 
and do-it-yourself advice, this magazine is 
yours when you call toll-free or return the 
coupon below. You're under no obligation. 
Do it today! 

Call toll-free 1-800-228-8500 
In Nebraska, 1~2-8788 

Shopsmith Inc. 
The Home Work$1\0p Company 
6640 Poe Avenue 
Dayton, Ohio 45414-2591 

IIShopsmith, Inc .• 1984 
Shopsmlt.,. is are~ trademark of Shopsmilh. Inc. 

Qudly woodwortlng took mecle In the u ........ 

~-----------------------
1 0 YES, please send me a FREE Information Kit, a 
I copy of "How To .Determine Your Best Power Tool Buy" and 
I enroll me for a year's subscription to HANDS ON. 
I 
I Name 

I I Address 

I 
I 
I 
I C I currently own a Shopsmith power toot I .... to: Shopemllh. Inc., 6640 Poe Avenue. Dayton. Ohio 45414-2591 Dept. 368 F 

I 

L..------------------------ ;:;:;ii;.::,.._. __ ..J 



European turbo sedans 
strong solar gain that drivers of most 
modern sedans experience because of 
sharply raked window glass. And it 
provides an excellent view of the road. 

Inside, the Saab feels smaller than 
its competitors because of its narrow 
shell. Head and leg room are generous, 
but the seating arrangement is really 
for four passengers. 

The 900 turbo is a driver's car. All 
the controls are well marked and close 
at hand. Frequently read gauges and 
hand controls are positioned high, 
where they're easy to refer to with a 
flick of the eye. 

Domestic car companies that are 
having trouble building smooth-shift
ing front-drive transaxles should 
examine the Saab: Its shift gate is 
precise, with a short, quick action for 
clean, positive shifts. 

We noted one severe problem during 

Performance comparison 
Ac:celera-

Mp11 (city lion 0-60 
drivinlll mph (sec.) 

1982 Saab Turbo 900 in-line 4 19 11.0 

1983 Pontiac 6000 STE V6 21 12.3 

1983 Volvo GLT in-line 4 20 12.2 

1983 Peugeot 505 STl in-line 4 22 18.3 

1983 Audi 5000S in-line 5 22 134 

1983 Honda Accord in-line 4 29 17.7 

our regular zero-to-60-mph accelera
tion tests. The 900 turbo could not 
leave the line under full throttle. At
tempts at hard takeoffs resulted in 
a savage wheel hop that shook the 
entire car. Only careful acceleration
pedal and clutch work got the front
drive off the line smoothly. 

Volvo GLT 
Don't let this car's shoebox shape fool 

you. This is a well-balanced sedan with 
the kind of no-nonsense performance 
that makes a driving enthusiast out 
of a new owner. The only exterior 
giveaway is the combination of low
profile tires and alloy wheels. 

One of the important features that 
promotes the sports-sedan feel is the 
quick-shifting manual transmission. 
Short, sure throws between gears make 
speed shifting the boxy sedan a cinch. 

selected models 
Brakes Maneuver-
60-0 HandliRII ability Noise @· 60 

(hot) (ft.) (mph) (mph) mph (dBAl 

158 64.7 27.6+ 72.0 

169 61.6 28.2 70.0 

189 62.3 290 71.0 

196 57.0 27.0 71.0 

193 62.8 31.2 69.0 

158 63.9 27.8 69.0 

After going quickly through the four 
gears, you can punch a button on top 
of the shift handle to get into a high
economy overdrive. 

Another important part of this win
ning package is the 2.2-liter (134-
cu.-in.) turbo engine. It's extremely 
responsive, with little, if any, turbo lag. 
From 2,000 rpm to redline the small
ish four-cylinder pulls strongly. 

Despite the barn-door-shaped hole 
the GLT punches through the air, the 
rear-drive chassis under the sheet 
metal is highly competitive. In fact 
Volvo was easily best in acceleration, 
maneuverability, and braking. 

Passenger comfort is slightly differ
ent from that in the other two vehicles. 
The front seats are individual types 
that are too wide and plush to be called 
buckets. In back there's room for three 
without crowding. As in the Saab, the 
seat cushions are set high for better 
comfort and easier entry and exit. 

Instrumentation is typically Euro
pean but just slightly below both Audi 
and Saab in the delivery of informa
tion. Although the gauges show speed, 
engine revs, coolant temperature, fuel 
level, time, turbo boost, oil pressure, 
and amps, their placement is not 
as handy for a glance stolen from a 
quickly moving landscape. 

Continued 
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ESCORT finds radar. We were awarded 
highest marks for long range warning in Car 
and Driver's most recent test of all leading 
brands. Butthetestersdidn'tstopthere. ''The 
ESCORT Is clearly the leader in the field 
in value, customer service and perform· 
ance .. !' they said. 

With ESCORT, you get the complete 
radar detection system. We've constantly up
dated and refined ESCORT since its intro
duction six years ago to keep· it the best. 
We think its list of features is unmatched. 
Every ESCORT has .the following standard 
equipment: 
1 Sepea lwterodyne Receiving Circuitry 
provides longer detection range and greater 
selectivity than any other design. 
2 Varactor-Tuned Gunn Oscillator pin
points X and K band. thereby tuning out all 
other signals in the microwave band. 
3 Digital Signal Processor (patented) dif
ferentiates between X and K band, triggering 
separate warnings for each. 
4 Scan Time of .016 Seconds captures all 
police radar. even Kustom Signals l<R11 in 
the pulsed moving mode. 
5 STatistical Operations Processor 
(ST/0/P"") rejects false alarms broadcast by 
poorly designed imported radar detectors. 

6 Analog Signal Sber.gth Meter indicates 
at a glance not only radar strength, but the 
strength's rate of change. 
7 Amber Alert Lamp has highest reflec
tance/transmittance ratio for optimum visi
bility, day or night. 
8 Photoelectric Eye automatically dims 
alert lamp at night to minimize glare. 
9 Coherent Audio Tone pitched at 1024 Hz 
for clear, yet annoyance-free warning. 
10 Separate Audio Warnings for X and K 
bands to distinguish the two types of radar. 
11 Variable Rate Audio pulses faster as 
radar nears, to indicate radar strength. 

' ~I· 
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12 Audio Volume Conbol allows exact ad
justment to suit interior sound level of car. 
13 City/Highway Switch adjusts X band 
sensitivity for optimum detection. 
14 LED Power-On Indicator allows user to 
confirm unit is in operation at a glance. 
15 Heavy-Duty Housing of extruded 6003-
T5 aluminum will not break or deform. 
16 Low.Proflle Design is only 1 .45" high x 
5.25" wide x 5.00" deep. 
17 Four-Way Clip for convenient dash or 
visor mounting. 
18 Hook-and Loop Strips for other mount
ing applications. 
19 Cigar Lighter Power Connector for 
quick installation. 
20 Lighter Socket Adapter fits unusual 
lighter sizes. 
21 Quick-Disconnect Power .Jack allows 
easy removal. 
22 Protective Molded Caaa,tng Case for 
your convenience. 
23 Spare f'use and Alert Lamp Bulb. 
241Wenty.Page Comprehensive Hand· 
book gives instructions for optimum use. 
25 Full One-Year Limited Warranty 
covers both parts and labor. 

The Direct Connection 
Every ESCORT also has one other stand

ard item our competitors can't match-a 
direct connection to the factory. We think you're 
entitled to deal with experts. That's why we 
sell direct. There are no middlemen to make 
misleading performance claims or gouge you 
on price. 

And if your ESCORT were ever to need 
service, we're just a call away. When you dial 
our toll free number, you're talking to One 
Microwave Plaza. All of our engineering, 
manufacturing, sales and service happen 
under this one roof. Dealing direct means 
no excuses. 

Try ESCORT at no risk 
When your ESCORT arrives, take the first 

thirty days as a test. If you're not absolutely 
satisfied, we'll refund your money and pay the 
postage. ESCORT really works. Ask any of 
our 600,000 satisfied customers. 

Let ESCORT defend you. 

OnlerToday 

By Phone: Call us toll free. A member of · ~; 
our sales staff will be glad to answer .any , .,: 
questions· and take your order, (Please have ···; 
your Visa or MasterCard at hand when you calf). ;: . . . . -~-. 

·cALL TOLL FREE 800o843-1808 
IN OHIO CALL· · 800'"18~2H8 ·_.,-,, 

By Mall: We'll need to know ¥our name, and .. 
street address, daytime phone·n·umbef. and oow·. ~. 
many ESCORTS you want. Please enclose ·a >,;r 
check, money order, Of the card number and 
. expiration date from your Visa or Masterpard. :¥ 

• 
·' 

.; 
;·, : 

ESCORT S245 (Ohio res. add $13.48 tax) ,:·. 
• • . 

'· Speedy Delivery •, 
If you order with a bank check, money order, . ~ 
credit card, or wire transfer, your order Is pro.c- • ,. 
cessed for shipment immediate!~ Personal llr • 
company checks reQuire an additional18 days: ' 

RADAR WARNING RECEIVER . 

. 
Cincinnati Microwave 
Departrnent100-1016 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 

Cl1984 Cincinnati Microwave. Inc. 

.·, 
':·"~ 

. ''( 

.~· 
• 

·. 

.. 

Tune in "Talkback w ith Jerry Galvin:· America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 
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European turbo sedans 
Our picks 

The Volvo's a surprise for me. Al
though probably the least glamorous of 
the three models, its acceleration, brak
ing, and handling are outstanding. 
-J.D. 

For ultra-fast highway cruising the 
Audi is my favorite. But I refuse to be
lieve that a "performance" sedan does 
zero to 60 mph in 15.4 seconds. Give 
me the Volvo GLT.- J. K. 

PS serviceability ratings 
How easy is it to service these cars? To give 
you an approximation of how difficult it is 
for a typical person to perform various serv-
ice operations, we examine each test vehicle. 
The numbers mean: 1, very difficult; 2, dif-
ficult; 3, average degree of difficul~; 4, easy; 
5, very easy. 

en 

§ ~ !::; ., "' 
:a~ i~ 

0 
~ .a .a ~a ~ 

Checkinr ftuid levels 
Battery 2 5 4 
Master cylinder 5 5 5 
Windshield washer 5 5 5 
Engine oil 5 5 4 
Coolant 5 5 5 

Checklnr tiM enfine 
Spark plugs 5 5 4 
Distributor 5 5 4 
Carb adjustment F.l. F. I. F. I. 
Oil filter 5 3 4 
Oil fill 5 5 5 

Replacinr hoses 
Upper radiator hose 5 5 5 
Lower radiator hose 4 2 4 
Heater hoses 4 2 4 

Chanrinr bulbs 
Headlights 5 3 5 
Taillights 3 3 5 0 

Front running lights 3 3 n.a. 
Front parking lights 3 3 4 
Front directionals 3 3 4 
Rear directionals 3 3 4 
Rear running lights 3 3 n.a. 

Checkinrtuses 5 5 5 
Spare-tire accessibility 4 4 4 

Chan&inr belts 3 I 3 
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Test results, dimensions, and specs 

Audi 5000S 
turbo 

TEST RESULTS 
Acceleration (sec.) 

0-60 mph .................. .......................................... 15.4 
Brake test !cool) 60- 0 mph 

Stopping distance (ft. ) ............... .............. ........... 175 
Pedal pressure (lbs.) ............................................ 40 

Brake test (hot) 60- 0 mph 
Stopping distance (ft.) ........................................ 175 
Pedal pressure !lbs.) ..... ....................................... 70 

Interior noise (u· 60 mph (dBA) ............ ............ .. .... 69 
Handling test (mph) ....... ......................................... 65.1 
Maneuverability test (mph) ···································· 28.1 

EPA FUEL MILEAGE (mpgl 
Highway ... .................................... ............................. 28 
City................................... ............................ ............. 19 
Calif. city .............. .............................................. .. .... 19 

Saab 900 
turbo 

115 

151 
120 

178 
120 
69 
60.0 
28.1 

34 
21 
21 

Volvo 
GLT 

10.4 

167 
90 

150 
80 
71 
63.4 
318 

27 
20 
20 

NOTE: Due to equipment failure, the PS test crew was unable to obtain steady-state mpg numbers in the 
fuel-mileage tests it conduct~. 

TEST CONDITIONS Ambient temperature, 78"F: relative humidity, 80 percent; barometric pressure, 29.9 inches Hg 

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./U ......................................... . 
Compression ratio .... .............................................. .. 
Carburetion ... ......... .... .......................... ....... ........... .. 
Net hp (<1 rpm .................................... ................... . 

Net torque (ft.·lbs.) (<r· rpm ................................... . 
Transm1ss1on .......... ... .... .............. ....................... ..... . 

Axle ratio .............. ....... ....... ............................ ........ .. 
Tire make .......................... .. ............ .... ............ ......... . 
Tire type .............. ..................................................... . 
T~re s1ze ........................................ .... ....................... . 
Steering ... ....... ....... ........... ....... ......... ..... .................. . 

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

Rear suspension ... ................ .................................. . 

Front stabilizer-bar 

105.8 
192.7 
54.7 
71.4 
58.1157.4 
4.9 

35.5 
44.0 
47.5 
35.5 
53.5 
40.0 
2 

34 

In-line 5 
131/2.1 
8.0:1 
F. I. 
140 (a 5,500 

149 (<r 2,500 
3-speed automatic 

n.a. 
Goodyear 
NCT VR 60 
205160VR15 
Power, rack and 
pinion 
18.4:1 
3.4 

340 
Independent Mac· 
Pherson struts, 
coil springs 
Torsion crank axle 
with panhard rod, 
coil springs 

diameter (in.)............ ............................................ 0. 91 
Rear stabilizer-bar 

diameter (in.). ......... .............. ................................ None 
Brakes .... .................... ............ .... .............. ................ Disc/disc 
Brake swept area (sq. in.) ........................... ........... n.a. 
Fuel tank (gal.) ........................................................ 21.1 
Trunk space (cu. ft.) ..... ........................................... 17.5 
Liftover height (in.) ................................... ............... 27.0 
Curb weight !lbs.) .. .................................................. 2.900 
FIR weight distribution (%) .................................... 61139 
Bas1c pnce................... ........... .............................. .... $22,705 
Price as tested.......................................................... $23.7301 

99.1 
186.6 
55.9 
66.5 
563/56.7 
6.7 

37.6 
52.9 
412 
37.6 
53.4 
36.6 
0 

30 

In-line 4 
121/2.0 
8.5:1 
F. I. 
135 «• 4,800 
160-175 (fuel) 
(u 3,500 
5-speed manual 

3.67:1 
Pirelli 
P8 
185165SR15 
Power, rack and 
pinion 
18.9: I 
3.6 

32.9 
Independent Mac
Pherson struts, 
coil springs 
Semi-independent 
trailing twist axle, 
coil springs 

Disc/disc 
388 
16.6 
53.0· 
26.0 
2,890 
61/39 
$17,400 
$19,3152 

104.3 
188.8 
56.2 
67.3 
563/53.5 

4.3 
37.4 
42.0 
44.0 
36.3 
56.0 
36.6 

4 
38 

In-line 4 
134/2.2 
7.5:1 
F. I. 
162 (u 5.100 

181 ((t 3,900 
4-speed manual 
overdrive 
3. 73:1 
Pirelli 
Cinturato 86H P6 
195/60R15 
Power, rack and 
pinion 
17.3:1 
3.6 

32.0 
Independent Mac· 
Pherson struts. 
coil springs 
Rigid axle, four trailing 
links, panhard rod, 
coil springs 

0.90 

0.83 
Disc/di.sc 
398 
15.8 
13.9 
30.7 
3,050 
54/46 
$17,850 
$18,9013 

Major options (over $100): 1Leather seats $1,025: 2metallic paint $375, exclusive appointments group (sun roof, leather 
seats) $1,540; 3 Lambda Sond emissions control system $137; AM-FM stereo cassette $324; leather seats $590 

·With rear seat folded 
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Are you depending on a furnace 
over 10 years old to keep you 
and your family warm this 
winter? 
If so it's at least uneconomical, 
and it may be downright unrelia
ble. Well, we want to tell you 
that we're buying up America's 
old furnaces. 
If you own one, we'll buy it-no 
matter how ancient it is, no 
matter what brand it is-when 
you replace it with one of 
our quiet, new energy-saving 
Carrier furnaces. 
Right now, your participating 
Carrier Dealer is taking $10.00 off 
his price of the yearly pre-winter 
check-up every furnace should 
have. It's a limited-time offer. 
Take him up on it. 
Once the check-up is done, he'll 
check his blue book and let you 
know how much your old fur
nace is worth towards a depend
able new one from Carrier. 
You'll find your Carrier Dealer in 
the Yellow Pages, or just call 
1 (800) C-A-R-R-1-E-R Or write: 
Carrier Buy-Up, 318 First Street, 
liverpool, N.Y 13088 . 

.----------, I This introductory offer 
I coupon is worth $10 off on an I 
1 inspection of any make of fur- 1 
I nace or heat pump by a partie- I 

ipating Carrier Dealer, until 
I October 31, 1984. Single fam- I 
1 ily units only, please, and one 1 
I coupon use per family. Void I 

where prohibited or where a 
I Service Contract is already I 
1 in effect. .J ._ ________ _ 

MUTING & COOUNG 
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Are we alone? Is anyone else out there? The questions have been asked for millennia. And 
for a few decades, astronomers have made sporadic and unsuccessful efforts to answer 
them by eavesdropping on the torrent of radio frequencies spewed out by the galaxy. Now 
the National Aeronautics and Space Administration has begun a 15-year program, using 
the most sophisticated signal processors ever built, to answer the questions once and for all. 

By ARTHUR FISHER 

ometime this fall a truck loaded 
with bulky wooden crates will 
rumble some 500 miles south and 

east from NAS.Ns Ames Research Cen
ter in Mountain View, Calif., to the 
Jet Propulsion Laboratory's Goldstone 
Observatory deep in California's Mo
jave Desert. Nesting inside one of the 
padded crates will be a chest-high 
VAX main-frame computer. In another, 
a standard gray equipment rack will 
bear vertical circuit boards wrap-wired 
with miles of copper strands and in
terconnected by yards of fiat cable. A 
third crate will house a shiny copper 
box within a vacuum bottle that will 
be filled with liquid helium. 

Together with specially created com
puter software, these components will 
constitute arguably the most sophisti
cated apparatus for receiving, analyz
ing, and processing radio signals ever 
built. This brainchild of teams of en
gineers, physicists, and astronomers 
working at Ames, the Jet Propulsion 
Laboratory, and Stanford University 
will be yoked to Goldstone's 26-meter 
(85-foot) radio telescope, part of NASA's 
Deep Space Tracking Network. As the 
great scope scans t he heavens, the 
equipment will split the galaxy's cha
otic outpouring of radio signals into 
74,000 narrow frequency channels and 
then sift patiently through the data, 
seeking the one unambiguous pattern 
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that would signify something totally 
extraordinary. It will be the first stage 
of a newly organized, long-term, highly 
complex search-there have been ear
lier, more-primitive attempts-for in
telligent life in space. 

Even as the new search begins, an 
old quarrel continues. One group of 
scientists, including astronomers and 
biologists, has emerged with the con
viction that extraterrestrial intelligent 
life- ETI, for short-is overwhelm
ingly probable and that a well-planned 
search should be able to detect it. Yet 
to others the search for extraterres
trial intelligence (SETI) is a chimera; 
they consider the quest itself anti
scientific and a waste of time, intel
lectual resources, and money. 

Question with a history 
The belief that intelligent life might 

exist elsewhere in the universe- for 
some a near-mystical article of faith 
and for others a logical outcome of ra
tional thinking-was not subjected to 
a truly scientific inquiry until recently. 
Yet it undoubtedly antedates recorded 
history and was stated as early as the 
fourth century B.C. It was then that 
Metrodorus of Chios wrote in his book 
On Nature that "to suppose that Earth 
is the only populated world in infinite 
space is as absurd as to believe that 
in an entire field sown with millet, 
only one grain will grow." 

The first actual suggestion that the 
human race try to communicate with 

other intelligent races was made by 
the brilliant German mathematician 
Carl Friedrich Gauss in the middle of 
the 19th century. He wanted to plant 
a gigantic forest in the shape of a right 
triangle. Astronomers on other plan
ets who saw this symbol would then 
immediately realize that Earth is peo
pled with creatures cultivated and in
telligent enough to be familiar with 
the Pythagorean theorem. 

The man who first moved from spec
ulation to experiment, the man who 
put the S in SETI, was Frank Drake. 
Now a silver-haired professor of as
tronomy at Cornell University, Drake 
in 1960 was a young radio astrono
mer at the National Radio Astronomy 
Observatory in Green Bank, WVa. By 
1960 radio astronomers had discovered 
that the heavens were full of radio 
emanations from every direction-a 
cosmic cacophony. Following a 1959 
recommendation of two Cornell Uni
versity physicists, Philip Morrison and 
Guiseppe Cocconi, Drake decided to 
canvass two nearby stars, Tau Ceti 
and Epsilon Eridani, to see whether 
he could detect the kind of pulsed or 
coded radio signal that another intel
ligent race might use to send a mes
sage. So Drake wheedled some time 
on the observatory's huge-for-the-time 
85-foot antenna, and thus began Proj
ect Ozma (named for the princess in 
the Oz books), the first serious attempt 
to find other races. It failed to do_so. 

Continued 
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Humidify your air with sound. 
Now you can enjoy comfort

able, moisture-balanced air all year 
round. This new Ultrasonic Humidi
fier uses high frequency sound waves 
to silently disperse moisture in an ul
tra-fine, cool mist. Fills any room in 
minutes with pleasant , humidity
controlled air. The vapor is so fine 
that wood and wallpaper can't be 
damaged . You can't get a burn-
no energy-consuming heat is used. 

You feel more comfortable and 
breathe easier. You look better too
without the parched, irritated skin 
often caused by summer dryness 
and winter heating. 

Attractive, portable Ultrasonic 

0 0 
0 0 • 

0 
0 0 • • • • • • • • 

plugs into any wall socket. Remov
able 4% quart reservoir supplies 
water for 8-12 hours. Unit shuts off 
automatically when desired humid
ity is reached (low, m edium, high 
settings), or if empty or tipped over. 
Measures 15 x l3 x 7", weighs lllbs. 
Two year warranty. 

Try this revolutionary humidi
fier for yourself in your home or 
office. If not completely satisfied, 
return it within 30 days for a full 
refund. Discover the pleasure of 
surrounding yourself with fresh , 
moisture-balanced air. 
• Ultrasonic Humidifier 

#YBB250 $129 (6.50) 

SCITE..O-\ 

. .. ... 
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The clear sound cordless. 
With speakerphone and memory dialer. 

For reliability, range, and superior voice clarity, this new top-of
the-line Uniden cordless phone is outstanding. It transmits over 

the newest 46/49 mHz frequencies for quality sound without 
interference over a powerfullOOO' range. A sophisticated 

digital coding filter (256 possible combinations) pre
vents false rings and keeps other cordless phones off 

your line. 
When the handset is in another room, you 

can answer calls at the base over the built-in speaker
phone. A separate transmitting circuit provides two-way 

paging and a full intercom between the base and 
handset . The built-in memory gives you instant 
dialing of 9 numbers (up to 16 digits each), with 
a programmable pause to prevent premature 

dialing when calling through MCI'"' or Sprint.'" 
Switdiable Pulse/Tone dialing is compatible 
with any phone system. Also has last number 
redial, Volume Control for handset and speaker
phone, and convenient log for stored numbers. 

The handset batteries recharge automatically 
and are easily replaced. Telescoping antennas for 

clearest sound. Quality design, of rugged ABS, can be w~ll 
mounted. Measures 4 x 5Y2 x 9W', weighs 4Y2 lbs. Plugs into phone 
jack and AC socket. One year warranty. 

Memory dialing, speakerphone, cordless handset, intercom
this remarkable Uniden gives you everything. Order today. 
• Uniden Cordless Phone #YEX480 $269 (7.50) 
• Long Ranger Antenna (not shown) #YTB490 $59 (7.50) 

24 carat calculations. 
Pull out this slim golden case, flip it open. and you're holding 

the newest miracle in calculators from Panasonic. There are no 
buttons, no batteries. The 24 keys, embossed into the case, re
spond instantly to your touch. An array of solar cells powers the 
8-digit display in room light or outdoors. 

Plated with 24K gold, the case measures just 2W' square; 
is an incredible 3!16" thin. Yet this calculator is a powerful per
former-with 3-key memory, automatic constant and punctua
tion, 16-digit approximate calculations, and keys for percent, 
square root and sign change. Weighs 2Y2 oz. Quality Japanese 
construction. Comes with velvet slipcase, instructions, and 

one year warranty. 
Slip this handsome calculator 

into your suit pocket beside your 
gold pen. And meet the demands 

of business in style. 
• Panasonic Golden Calculator 

#YPA371 $69 (3.50) 
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Software that makes you a master negotiator. 
You just signed the paJ>ers. But instead of feeling 

exhilirated, you walk out of the room shaking your 
head. Somehow, you lost control of the negotiations
and settled for much less than you wanted. 

Sound familiar? Psychologists agree the bargain
ing process involves some of the most intricate forces 

Thla n- aoftware 
puta the collec· 
tlve wlldom of 
more than 100 ne
gotiation apeclal· 
lata at your 
command. 

in all human inter
action. Power 
and status, 
body language, 
hidden agendas 
- all come into 

play. And a nego
tiator attuned to 
these forces has 
tremendous 
power. 

Now Nego
tiations Edge"" 
software gives 
you a specific 

battle plan fqr bar-. . gammg success-
fully in any situation: 
buying property, ask

ing tor a raise, negotiat
ing a contract, working 

out a labor agreement, 
investing corporate 

funds. 
Simply begin by an

swering questions about 
yourself. No knowledge of 

computers is required. Next, 
you answer questions about 

Brainy robot that doesn't cost a bundle. 
Omnibot is the brilliant new robot from Japan designed 

for fun, experimentation and entertainment. With his built
in microprocessor and cassette recorder memory, you can 
teach him to follow a path through your home, delivering 
wake-up messages or serving hors d' oeuvres to 

your opponent. Is he or she cautious? Sarcastic? Impatient? 
Talkative? Uncertain? 

The final series of questions tell your computer about 
the context of your negotiations-the relative power of the 
participants, the complexity of the issues, time available for 
bargaining, and your previous experience with your 
opponent. 

Then, in seconds, you have a detailed 5-7 page battle 
plan for winning your negotiations-onscreen or printed 
out. Not generalities, but a detailed, step-by-step strategy. 
Suggestions like the~e samples from an actual test: 

':.tdam R.s Jmpulsl¥eneSS wJII result In unreliable offers and shlftlng 
bids .•. Don't be distracted by such manlpulatlons ... Launch full steam Into 
your agenda ••• Arrange the seating to mlnlmlu his appearance of authority 
over you ... Say you need tlme to consider hls proposals . .. Does he have a 
hidden agenda?" 

To close successfully, the strategy recommeqds a 3-point 
plan: 

"1. Hold out on a final agreement .• • Expect Adam R. to camouflage hls 
positions that glw him greatest gain ... 

2. AttribUte Adam R.s concessions to factors unrelated to him . .. to 
spare hlm from feeling wealc or Incompetent .. . 

3. Avoid direct confrontation . .. Adam R. wlll not exercise self-control 
so you must take the lead ..• " 

Your personal assessment is always on file. Each new 
evaluat~on takes just 5- 10 minutes. The system includes a 
clearly written user's guide, output and program diskettes, 
helpful manual on negotiating, and worksheets to chartJour 
success. Requires a monitor, double-sided disk drive an 
128K of memory. 

Use your 30-day return privilege t,> discover this re
markable new negotiating tool. Now, you'll sign on the dot
ted line with pleasure. Because you got what you wanted. 
• The Negotiations Edge (for IBM PC or compatible) 

#YHM275 $295 (3.50) 
• Apple #YHM295 $295 (3.50). 
• Macintosh #YHM285 $295 (3.50) 

surprised guests (serving tray included). 
Omnibot remembers seven different programs, or you 

can control his mov~ments with the master remote control 
unit. Built-in clock/timer brings him to life at any pre-pro
grammed time. He can recite taped messages or use the 
built-in microphone to give him a "voice." With his manual 

grasping hand, Omnibot can car~y objects. 
He rolls quietly on 7 rubber wheels, powered 

by built-in rechargeable batteries and recharging 
unit. Remote control and clock require a total of 

6 AA batteries (not included). Sturdy polystyrene 
robot measures 12 x 12 x 15'~ Comes fully assembled 

with instructions, demo tape and 90 day warranty. 
With his bright flashing eyes and quick-learning 

, Omnibot will 
win your heart. And 
provide countless 
hours of entertain
ment and learning . 
expenences. 
• Omnibot Robot 

#YTM540 $299 
(8.50) 

Send Omnlbot on an odyuey through 
your houae, or uae hl1 remote 
control unit with built· 
In microphone to 
play a tape, 
recorda~ 
program, or 
talk through 
Omnlbot'a 
on-board 
apeaker. 

\,, ... ~.,~ ~ , 

. 
. . ' 
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l:a11adian. Ovt:~rse;as orders 415-344-4444 
Toll-Free ordering by credit card only. 



24 hour programming for your 
lights and appliances. 

Discover the luxury of a living environment 
that responds to your every need- automatically. 
The Anova Control Center gives you manual remote 
control and timed automatic switching of electric 
devices in your home. 

Awake to music and fresh-brewed coffee. Away 
for a week? Program lights and television to give 
your home a lived-in look for security. And save en
ergy by setting air conditioners to start cooling just 
before you return home. 

Program up to 16 different lights (includes dim
ming) and appliances (up to 1500 watts), with differ
ent schedules for each day of the week. No wires to 
install- the Control Center communicates with re
mote plug-in modules through existing AC wiring. 
Comes with 2 lamp/dimmer modules and 1 ap
pliance module (others available from manufac
turer). 8 x 6!12 x 3". 3 lbs. One year warranty. 

Call now to experience the unparalleled con
venience of this total home commander. 
• Anova Control Center #YAN800 $199 (4.50) 

Clean air and warmth from one machine. 
First Bionaire set new standards of air purity with their 

revolutionary air-purifier/ionizers. Now the new Bionaire 750 
adds a convenient heater-for complete control of the air 
quality and temperature of the air you breathe. 

In just 15 minutes, Bionaire 750's advanced filtration sys
tem removes up to 99% of the dust, smoke, pollen and other 
particulate pollutants in an average 12 x 12 ' room. A stream of 
negative ions attracts pollutants like a magnet, while the 
three-speed fan (whisper-quiet for bedroom use) 
draws air through the patented electret filter
removin~ particles as small as .OJ microns. And 
Bionaire s a llergy-fighting capabilities make it 
tax deductible with a doctor's prescription. 

Dual temperature heater (use alone or with 
filter system) provides 500 or 1000 watts of 
power to take the chill from an average room. 
Filters last up to 3 months and are easily replaced 
(order below). Filtro-Scope eliminates guesswork. 
12Y4 x 8Y2 x 5", 8 lbs. Two year limited warranty. 

Try the new Bionaire in your home or 
office, and discover the invigorating pleasure 
of breathing particulate-free, temperature
controlled air. 
• Bionaire 750 #YBB750 $199 (6.50) 
• Replacement Filter #YBB799 $12.95 (2.50) 

The Swedish convertible. 
From Sweden comes an elegant contemporary 

phone with the unique ability to change color to suit 
your mood- and decor. Tired of basic black? In 

seconds you can exchange the screw-on face 
plate for gleaming white. Or playful red. It's 

like getting three phones for the price of 
one. 

Beneath the graceful Scandina
vian exterior is the latest in solid state 

electronics. The high-fidelity linear micro
phone is so sensitive you can whisper and 

still be clearly heard. Soft-touch True Tone 
dialing gives you access to money-saving long 

distance services like Sprint and MCI. Ringer vol
ume is adjustable. 

This new Ericsson phone is built by the same Swedish 
craftsmen whose designs have been cited by the Museum of 
Modern Art in New York as among the 20th century's 
finest. Durable injection-molded ABS construction makes 
the phone extremely light (less than 2 lbs.), yet it stands 
completely stable on soft plastic feet that won't mark your 
fine furniture. Measures 7Y2 x 6!12 x 3". Plugs into phone 
jack. Includes 3 face plates. One year warranty. 

Now you can change your telephone as easily as you 
change your clothes- with striking results every time. 
• Ericsson Phone #YAE301 $89 (3.50) 



Let sound waves 
soothe your body. 
From West Germany comes a 

satisfying new way to invigorate 
your body. The Novafon sonic massager 

emits 10,000 pulses of sound each second, 
sending waves of vibrating energy deep 

within tired muscles and inflamed joints. This 
"intra-sound" (audible frequencies) stimulates 

blood circulation as much as 2!14" beneath the skin. 
Helps soothe over-stressed muscles and joints- with

out drugs. 
~<;>re tha~ 500,000 Europeans now enjoy the benefits 

of this mnovat1ve technology. Completely safe, it has been 
used by health clinics and physiotherapists for over 30 
years. (Requires no doctor s prescription.) Endorsed by 
sports trainers and athletes around the world. 

Built in West Germany of a light metal alloy, Novafon 
has no moving parts to wear out. Measures 7Yz" long, 
weighs 8 oz. Adjustable intensity control. Comes with 
handsome case, two washable heads (one flat , one 
rounded), and 14" coiled cord (extends to 7'). One year 
warranty. Use your 30 day return privilege to enjoy a 
deep, penetrating massage on your own body. Order this 
remarkable sonic massager- and experience how won
derful your body can feel. 
• Novafon Sonic Massager #YED801 $149 (5.50) 

Communication for the 
hands-free adventurer. 

Now you can get the same kind 
of hands-free radio communication 
used by pro football coaches. Voice
activated, Maxon automatically 
transmits when you speak. 
Its advanced quartz crystal 
super-heterodyne circuit 
provides virtually n6ise-free 
FM operation, up to a half 
mile away. 

The lightweight 3 oz. headset has 
foam-padded ea rphone and a miniature 
boom microphone with windscreen. 
Control pack fits in a shirt 
pocket or attaches to 
belt. Separate mike/ 
receiver volume. 
Measures 5 x 2!12 x 1". 
6Y2 oz. Takes 9V bat
tery (not included). 
FCC approved. 90 day 
warranty. Works with 
2 sets or more. 

Maxon is perfect for 
cyclists, backpackers, skiers
anyone who wants to stay in 
contact over long distances. 
• Two-Way Communicators 

#YMX978 $39 each (2.50) 
Minimum of two required. 

St. LoulsJw• 
6. 96 c:t. at ~4·1.04Sfl 

$3 

An opportunity to own exquisite gems. 
Without paying a jewelry store price. 

By the time a gemstone reaches your local jewelry store, it 
may have passed through th e hands of an impor ter, wholesaler, 
and dealer. Your jeweler is not trying to overcha rge you. But he 
has to pay for that long line of profit-takers. 

Take the case of blue topaz- a brilliant, sparkli ng gem 
that's become especia lly popular since aquamarine soared to 
over $250 per carat. (Its index of refraction is actually higher 
than aquamarine's.) 

As you can see from the samples above, blue topaz prices at 
two typical jewelry stores visited by The Sharper Image aver
aged about $45 per carat. 

Now check The Sharper Image stone on the right. It's the 
same hand-cut, faceted and polished oval stone. It's la rger than 
the other stones. And it's a deeper, richer color. Yet it can be 
yours for as little as $12.44 per carat. 

This dramatic price difference is pos
sible because The Sharper Image operates 
more efficiently. Our tough buyers go to 
Brazil and purchase 5,000 carats at a 
time-directly from the mines. This gives 
us tremendous leverage on price and qual
ity. Every stone that fa ils to meet our exact
ing standards is rejected on the spot. 

When you buy direct from us you by
pass a ll the middlemen. And you receive a 
30 day tria l period you can use, if you like, 
to have your gemstones appra ised. Call to
day and own a large blue topaz at a price 
impossible through tradi tiona! sources. 
Blue Topaz: 
• 6 ct . Mounted #YTG081 $119 (4.00) 
• 6 c t. Unmounted #YTG082 $79 (4.00) 
•10 ct. Mounted #YTG027 $179 (4.00) 
• 10 ct . Unmounted #YTG028 $139 (4.00) 
•16 c t. Mounted #YTG025 $239 (4.00) 
•16 c t. Unmounted #YTG026 $199 (4.00) 

Oval-cut atone• are mounted In 
a 1-'K gold bezel, ready to hang 
from a chain or bracelet. Or 
choose unmounted stones so 
you and your jeweler con create 
a unique setting. Chain not 
Included. 

Ca /Overseas orders 415-344-4444 
Toll-Free ordering by credit card only. 
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Total Gym. Exercise that JllOves you. 
Instead of weights. 
. The in~enious Total Gym uses your body for re

Sistance-mstead of weights. Simply adjust the glide rail
th~ steeper the incli~e, the ~reater percentage of body 
weight you work agamst. Nme settmgs from mild to ad
vanced change in seconds to give you a tremendous work
out-whatever your fitness level. 

. Total <;Jym offers 70 exercises in all. Training programs 
b~IId sp~~Ific muscles for running, racquet sports, swirn
mmg, skung, even surfing. And Total Gym works your 
mu~c~e~ through a full range of motion- increasing your 
fl~xibihty. You c_an eve~ do modified inversion exercises (with 
ghdeboard at_htgh settmg):-counteracting the compressive 
forces of gravtty on your spme. 

Smoothly pull yourself up and down the rail with the 
two-handle arm pulley. Reversible handlebars turn outward 
for sho~lder-buildi_ng exercise, inward for squats. For slant 
board Sit. ups, a umque foot-~older (with velcro straps) 
moves wtth you as you exerctse. Or use the soft-lined leg 
cuffs to tone ca lves and hamstrings. Optional arm curl ac-

cessory strengthens biceps. And 
advanced body builders can add 

the optional 34" weightlifting 
bar to hold additional weights. 

Chrome-plated steel 
frame is welded for super
strength. Self-lubricating 

bronze bushings and 2,000-lb. 
test cable handle any load. 

All contact surfaces are 
comfortably padded. 
24 X 53 X 108". 100 lbs. 

Folds and stores easily 
in less than 
48" of floor 
space. 
Comes with 

exercise 
chart and one year warranty 
from West Bend. 

Order today and glide 
into shape with Total 
Gy~'s smooth, rolling 
motton. 
•Total Gym #YWB423 

$359 (45.00) 
• Arm Curl Accessory # 

YWB427 $79 (5.50) 
•Weight Bar 
#YWB428 

$14 (2.50) 

The lambswool 
underblanket. 
Nature's own lullaby. 

For years, Europeans have been enjoying the relaxing 
comfort of fleecy wool underblankets. Science can't explain 
~hy, but thousands of people have foun~ the gentle cushion
mg of wool promotes a deeper, more restful sleep. 

The secret seems to be in the unique quality of natural 
wool. The long, cushioning fibers mold to your bod~ reduc
ing the concentration of pressure at your shoulders ~nd hjps. 
You .fa ll asleep fa.ster and sleep more comfortably, with less 
tossmg and turnmg. For several years now, American hospi
tals have used wool underblankets in place of mattress pads 
as they allow full blood circulation. ' 

You spend a third of your lifetime in bed. Now you can 
make these hours far more pleasant with the restful comfort 
ofD?wnUnder:"' Made of 100% pure Merino lambswool knit
t~d mto a polyes!~r back, f?rming a dense, deep uniform 
pile. So durable 1t s been given the Superwash designation 
by the U.S. Wool Bureau- fully machine washable. 

~ool underblankets are nature's perfect insulator. In 
the wmter, they retain body heat to keep you warm without 
?Ver-he.ating. In summertime, they keep you cool by absorb
mg moisture. 

Do~n,Un~er come~ in five sizes to fit any bed, inclurung 
yo~ c~tld s cnb. (They re great for soothing a restless baby.) 
Twm SJ~e ~easures 39 x 75", full size is 54 x 15", queen: 
60 X 80', king: 78 x 80", crib: 28 x 52", California king: 72 x 84'~ 

Sleep-test a Down Under yourself for 30 nights. You' ll fall 
asleep ~aster, enjoy a deeper_ sleep, and awake refreshed-or 
return Jt for a full refund. D1scover the pleasure of a peace
ful, undisturbed night's sleep on naturallambswool. 
• Down Under Wool Underblanket 

#YNM711 ('!Win) $99 (10.50) 
#YNM712 (Full) $129 (14.50) 
#YNM713 (Queen) $159 (18.50) 
#YNM714 (King) $199 (20.50) 
#YNM715 (Crib) $49 (5.50) 
#YNM716 (California King) $199 (20.50) 

l 



.,ortable power for cars, boats and planes. 
Carry this amazing portable power pack in your glove 

compartment and you'll never be stranded by a dead battery 
again. Just plug Charge It into your cigarette lighter (or attach 
to your battery with included clips), then relax 5-15 minutes 
while its built-in GE batteries recharge your car battery. 

Add the optional adapter, and Charge It will power your 
12V spotlight, air compressor, and car vacuum. Take it camp
ing and run your cooler or TV set. 

Works on cars, boats, airplanes, and many types of gar
den and RV equipment. Recharges your battery about 500 
times. 6 x 3 x 2W', 2 lbs. Recharge monthly and after each use 
(with included AC adapter or from your car battery). Comes 
with carry case and one year warranty. Order today and 
always travel prepared. 
• Charge It #YEE757 $149 (5.50) 
• 12V Appliance Adapter 

#YEE758 $29 (2.50) 

Boaters will find Charge It 
especially useful. Provides 
a vital backup system 
to charge your battery. 
And with the optional 
adapter It will Nn your 
emergency radio. Its uses 
are endless. You can even 
use It to po-r your VCR 
camera. 

The cordless phone 
that breaks the interference barrier. 

Webcor's talented 3rd generation cordless 
(>hone makes reception problems a thing of 
the past. You talk over any of 6 newly ap
proved FCC channels for unexcelled 
sound clarity. (Compared to 1 or 2 
other channels on most cordless 
phones.) So if you ever encounter 
interference, simply press the scan 
button and automatically switch to a 
clear channel- without interrupting 
your conversation. 

Webcor's audible out-of-range signal 
is also unique. It warns you when you're too 
far from the base unit, so you avoid misdialing. And a 
sophisticated digital coding filter (with 1,728 quickly 
changed combinations) keeps other phones off your 
line over the entire 1000' range. Last number redial 
recalls busy numbers with th.e press of a button. 
Pulse/Tone switchable for access to long distance 
services like Sprint® and MCI~ 

Advanced circuitry reduces the number and 
length of rechargings. Anq permanent batteries 
work 12 hours on a single charge. Has low-battery 
indicator. Quality Japanese engineering. Con
structed of durable ABS. Handset measures 9 x 3 x 3Y2". 
Weighs 1Y2lbs. Plugs into standard phone jack and AC outlet. 
1 yr. limited warranty. For long range and superior sound qual
ity, you won't find a better cordless phone-at any price. 
• Webcor Channel Search Phone #YWE560 $199 (4.50) 
• Long Ranger Antenna (not shown) #YTB490 $59 (7.50) 

TheAnova 
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Communications Center. An answering 
machine, speakerphone, and auto dialer. 

Anova's astonishing Communications Center gives you 
every imaginable state-of-the-art phone convenience-in one 
powerful console. Its voice-activated answering machine pro
vides not one, but 7 outgoing message channels- and crisp, 
pause-free playback on dual minicassettes. Fluorescent panel 
light displays the exact time and date of each message as you 
listen. At home or away (with remote beeper) you can skip, 

erase or repeat messages. No messages? A tone lets you hang 
up before you're charged for a call. 

Talk on the comfortable handset, or hands-free with the 
duplex speakerphone. Store and auto-dial up to 16 (IS-digit) 
numbers, with continuous auto-redial. You can even record 
two-way conversations. Pushbutton phone is Tone/Pulse 
switchable for access to Sprint and MCI. Display panel dou
bles as call timer and calendar clock. Hold and Mute buttons 

for privacy. 14 x 9Y2 x 3", 9 lbs. One 
year warranty. 

Ca ll today, risk-free, to dis
cover the phone center that 

breaks every barrier to 
communication. 

• Anova Communications 
Center #YAN700 

$399 (6.50) 

Canadian/Overseas orders 415-344-4444 
Toll-Free ordering by credit card only. 



Three reasons why you enjoy shopping 
more with The Sharper Image. 

1. You have 30 days to make up your mind. 
If not satisfied, simply return the item (in new condi

tion, please) within 30 days for a prompt, courteous refund, 
whatever the reason. Your satisfaction is the only judge. 

2. You get the best value. We match any advertised price. 
You won't see the sam e item advertised for less else

w here. If you do, just send us the advertisement within 30 
days of receiving the item. We'll refund or credit the differ
ence to you. 

3. You own a durable, well-made product, with a one-year 
quality guarantee. 

We make sure every product is backed by a reputable 
manufacturer's ser vice center. If you don't get prompt satis
factory service, in or out of warranty, call our Customer 
Relations representatives. Use the toll free Customer Rela
t ions number-800-344-5555. We'll make sure your item is 
fixed or replaced in a reasonable time, or your money will 
be refunded-up to a full year after purchase. 

The Frequent Buyers TM Reward. 
Good customers deserve a reward. Now, every product 

you b uy from The Sharper Image earns you points toward 
valuable gift certificates. You receive one point for each dol
lar you spend between Jan. 1, 1984 and Dec. 30, 1984. And 
this is how your reward adds up: 

750 points earn a $50 gift certificate. 
1500 points earn a $150 gift certificate. 
2500 points earn a $300 gift certificate. 

How to claim your reward. 
1. Save your sales receipts. 
2 . Use the Reward Form, included in all shipm ents. 
3. Add up all merchandise points, not including sales tax 

and delivery charges. 
4. Deduct all refund and credit points. 
5. Return sales receipts and form by March, 1985. 
6. Enjoy shopping with your gift certificates. 

Refunds arc matched against original purchases. Points are earned when products 
arc delivered, and arc not transferable. Please save your original receipts (packed with 
items). They arc your sole proof of points and must be returned by mail for redemption 
when requesting gift certificates. 

·-----------------------------------------------
" 

t d Return Policy: We want you to be pleased. If ow 0 or er. for any reason you are not delighted with the 
For quickest delivery, simply call Delivery charges are in paren- order you receive, just return it (via insured 

toll free with your MasterCard, Visa, theses ( ) after the purchase price. For parcel post or UPS) within 30 days of receipt 
Amex or Diner 's Club card. Or mail a delivery outside the 50 U.S. states, for a prompt and courteous refund or credit. 
check. Most orders are shipped within please triple the amount. For ques- Sorry, only returns in new condition can be 
48 hours a nd should reach you within tions about orders, call our toll free accepted. 
30 d · 1· 800 Our staff is ready to answer questions and as-

ays. customer service me, -344-5555. sist you with your mail or phone order. Please 
use this form to organize your phone order be-

1 . DATE OF ORDER fore you call our toll-free number. 
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Life in space 
In the years following Project Ozma 

some three dozen different radio 
searches for ETI have been aimed at 
more than 1,000 stars and a few gal
axies-conducted primarily in the 
U.S., the Soviet Union, and Canada. 
(Some have had rather wistful names, 
including "Qui appelle?" "Serendip," 
and even "Mania.") In the 1970s Proj
ect Ozma II, headed by Ben Zuck
erman and Patrick Palmer at the 
National Radio Astronomy Observa
tory, tuned in on more than 600 stars 
within 80 light-years of the sun. 

Neither these nor any other searches 
were rewarded with a true "encoun
ter," although there have been anum
ber of false positives. For example, in 
1967 Cambridge astronomers Jocelyn 
Bell and Anthony Hewish were trying 
to measure the scintillations of qua
sars. Suddenly they began to receive 
from a point in the sky a series of 
radio pulses that had a precise, un
varying rhythm. Said Cambridge as
tronomer Sir Martin Ryle, "Our first 
thought was this was another intelli
gent race trying to reach us." But in 
fact they had discovered a pulsar-a 
kind of rotating neutron star that 
mimics a radio beacon. This first pul
sar was dubbed "LGM," for little 
green men. 

What dictates the frequencies at 
which such searches are conducted? 
They result, Drake explains, from 
the limits imposed by certain cosmic 
phenomena: "You don't use the state 
of your technology to select a fre
quency. You select optimum frequen
cies as set by the laws of physics in 
the universe. One of these laws says 
that the energy required to communi
cate a bit of information rises directly 

with the frequency-in other words, 
the signal-to-noise ratio gets worse 
as the frequency increases. There's 
no overcoming that with any technol
ogy. If that were all, you could say 
that you should use the lowest fre
quencies. That would be horrible 
because they don't penetrate the ion
osphere and wouldn't propagate in 
the galaxy at all. 

"Moreover, there is a second phe
nomenon: galactic radio noise. That 
increases as you lower the frequency, 
so going too low, in essence, jams the 
radio telescope. 

"So on the lowest frequencies you 
are jammed by the galaxy, and on the 
highest you have a bad signal-to-noise. 
And there is yet a third phenomenon 
that gets into the act: the three-degree 
black-body radiation left over from the 
primordial fireball. That imposes its 
own noise level. If you take these three 
sources of noise and sum them at every 
frequency, you find the range of fre
quencies in which the total noise is 
at a minimum. 

"It turns out that the best signal
to-noise ratio is at about a 10-centi
meter wavelength. But the minimum 
is broad because there isn't much more 
noise at 21 centimeters or at three 
centimeters." 

Interstellar oasis 
Most of the past radio searches have 

been in this band or at something 
aptly called "the water hole," a des
ignation apparently first used by 
Bernard Oliver, a vice-president of 
Hewlett-Packard and a SETI pioneer. 
In the summer of 1972 he and John 
.Billingham of the Ames Research 
Center conducted a summer study ses-

sion named Project Cyclops, in essence 
a SETI think tank. Describing the re
sults of the study some years later, Oli
ver wrote: ''The Cyclops team felt that 
it found an appealing reason to favor 
a rather narrow region at the opti
mum part of the spectrum. At 1.42 
GHz there is a strong spectral line 
caused by interstellar hydrogen. Just 
a little bit higher in frequency, at 1.66 
GHz, is another spectral line caused 
by hydroxyl ions in space. We think 
that this may be the interstellar com
munication band, defined for all of us 
by nature itself. 

Detecting just one 
signal would answer 
many fundamental 
questions about life 
in the universe 

"Water separates into hydrogen and 
hydroxyl ions, both of which are im
portant in all life processes. So is 
water. Thus the band lying between 
the two spectral lines of the two disso
ciation products of water is a poeti
cally symbolic place for water-based 
life to search for its kind. Where shall 
we find intelligent species? Why, at the 
age-old meeting place of all species 
-the water hole." 

Despite all the sporadic attempts 
to find extraterrestrial life, and the 
lively debate over the quest, today's 
serious attempt got under way only re
cently. In 1982 the Astronomy Survey 

.------------------------------------, Committee of the National Research 
The mathematics of searching for intelligent life 
When Frank Drake launched Project Ozma in 
1960 he sought a way to calculate the prob
ability of finding other intelligent races. Within 
a few years he had formulated the equation 
that remains a kind of tablet from the mount 
for SETI researchers- an expression in math
ematical terms of the likelihood of the num
ber of extraterrestrial civilizations will ing and 
able to communicate across the galaxy. The 
equation goes like this: 

N=R* FP NP F1 F; Fe L 
Though somewhat formidable looking, this 

is simply the number (N) of technological civi
lizations in our galaxy, as the product of ·a 
string of probabilities: 

R *=the average rate i!l stars per year of 
star formation in the galaxy. 

F P =the fract ion of ·stars having planets. 
NP = the number of suitable planets per 

planetary system. 
F, =the fraction of planets on wh ich life 

starts. 
F; = the fraction of life that evolves to 

intell igence. 

F c = the fraction of intelligent species to 
develop the means of communication. 

L = the longevity (in years) of the techno
logical phase of such a society. 

Drake and other early extraterrestrial-! ife 
enthusiasts, including Carl Sagan, arrived at 
a va lue for N between 100,000 and one 
million- sti ll only about one technological 
civilization per million stars in the galaxy, 
which astronomers reckon contains approxi
mately some 200 bill ion stars. 

When asked whether his own assessment 
of N has changed over the intervening years, 
Drake replies: 

"The terms in the equation still seem to 
me to be right. The precise numbers or esti
mates or guesses that are put in the equa
tion have changed over the years- some have 
gone up and some have gone down. But the 
product N has stayed about the same. Some
times I ask myself whether it's just that I want 
to come out with the same answer as 20 years 
ago, and I finally decide no ... it's just com
ing out that way."-A. F. 

Council, under the chairmanship of 
Harvard-Smithsonian Institution's 
George Field, issued a highly influ
ential report titled "Astronomy and 
Astrophysics for the 1980s." It recom
mended that SETI be one of our na
tional goals. 

In August 1982 the august Interna
tional Astronomical Union, with mem
bers from more than 70 countries, 
established a new commission: Com
mission 51, Search for Extraterrestrial 
Life, under the chairmanship of Bos
ton University's Michael D. Papagi
annis. Drake was vice-chairman. 

Two months later the correspon
dence pages of Science (October 29) 
carried a long letter in the form of a 
petition, written by Carl Sagan and 
co-signed by 72 other prominent sci
entists from 14 countries, including 
seven Nobelists. The petition began: 
"The human species is now able to 

Continued 
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Life in space 
communicate with other civilizations 
in space, if such exist. Using current 
radio-astronomical technology it is 
possible for us to receive signals from 
civilizations no more advanced than 
we are over a distance of at least many 
thousands of light-years. The cost of 
a systematic international research 
effort, using existing radio telescopes, 
is as low as a few million dollars per 
year for one or two decades. The pro
gram would be more than a million 
times more thorough than all previ
ous searches, by all nations, put to
gether. The results- whether positive 

or negative-would have profound im
plications for our view of our universe 
and ourselves." 

The letter concluded: "We urge the 
organization of a coordinated, world
wide, and systematic search for extra
terrestrial intelligence." 

In November 1982 Congress ap
proved a modest $1.5 million in the 
NASA budget to begin the develop
ment of a long-term S~TI project. 

Technical challenges 
The new work under way grows 

out of an unfortunate fact: The equip-

Impeccable workmanship in every detail. Precision made parts. Hand honed, 
perfectly mated cutting edges. Fine polished finish. 81~ plastic comfort grips. 
The beSt. At no premium in price. Tools by CHANNEUOCK. Send for your free 
catalog. Channellock, Inc. Meadville, Pennsylvania 16335 

Tools by 

Channellock Pliers Are American Made 

ment typically used by radio astron
omers is not good for SETI projects. 
The reason, explains Jill Tarter, a 
research astronomer at the Univer
sity of California at Berkeley, is that 
SETI requires extremely high-fre
quency resolution. 

Tarter, a svelte young woman with a 
penchant for ice-cream lunches, spends 
much of her time working at Ames, 
one of NASA:s SETI Project Offices. 
In a trailer at Ames festooned with 
computer printouts and star maps, she 
explained the technical challenges of 
the program: 

"Signals generated by natural phe
nomena in the cosmos have a band
width of kilohertz or megahertz. The 
kind of signal we want to look for is 
very narrow, only a few hertz wide, 
because if we did detect such a nar
row-bandwidth coherent signal, we'd 
be pretty sure it was generated by 
another technologically advanced civ
ilization. Why? It's the one type of 
signal we don't know nature to pro
duce. Of course, if we happened to dis
cover a previously unknown class of 
physical phenomenon-that would 
certainly be interesting in itself. 

"The narrowest kind of phenomena 
in the universe are hydroxyl maser 
sources, with bandwidths of about 1/2 

kHz. The channels we are now look
ing at are just five kHz wide. That's 
the kind of signal we ourselves create 
for communications-carrier waves 
that are one kHz or narrower [there 
is some amount of spreading of any 
radio signal due to multipath scatter
ing as the signal travels through ion
ized gases in the interstellar medium). 

"The reason one would use as nar
row a channel as possible-so long as 
the bandwidth doesn't get narrower 
than the broadcast frequency-is to 
get the best possible signal-to-noise 
ratio. On the one hand, we want to 
scan very narrow channels; on the 
other, we don't know-within a fairly 
broad range- which particular fre
quency another civilization's signal 
might arrive on. So we want to listen 
to very many frequencies on very nar
row channels." 

Until now, Tarter and her associates 
have been using special high-speed 
tape recorders, developed for the very
long-baseline-interferometry astron
omy program, to generate 65,000 chan
nels of spectral data-recorded di
rectly at the 305-meter (1,000-ft.) dish 
at Arecibo Observatory in Puerto Rico 
- each channel only five Hz wide. 
That observing program looked at 200 
to 300 stars. 

The long-term program approved for 
NASA is far more ambitious. It calls· 
first for the development of a proto
type instrument called a Multichannel 

C.opynghred m<ton..:tl 



Spectrum Analyzer. That is the phase 
just completed at Ames, Stanford, and 
the Jet Propulsion Lab. Its purpose is 
to filter a wide-band signal into many 
narrower bands and to do it in real 
time. "The prototype now built," says 
Tarter, "has 7 4,000 channels, each one 
Hz wide. Eventually it will grow to 
eight million channels-maybe more, 
depending on how fast the electronics 
program progresses in the next five 
or six years." 

Later in the program the signal 
analyzers will be yoked to the Deep 
Space Tracking Network's 64-meter 
(210-ft.) radio telescopes at Goldstone; 
Tidbinbilla, Australia; and Madrid,. 
Spain, as well as to the Arecibo an
tenna. In a sense it will be the most 
powerful dedicated computer ever 
made. Generating a billion bits of in
formation a second, the analyzer will 
examine more interstellar data in 
minutes than the total of all SETI pro
jects heretofore, from a broad region 
of the radio spectrum in which back
ground noise is low. 

J ohn Billingham is chief of NASXs 
Extraterrestrial Research Division at 
Ames, under which the SETI program 
falls. "The way it is structured now," 
he says, "we have a five-year R&D pro
gram in which to check out exhaus
tively the design of the SETI systems, 

( 

l 
Wrenches ~ 

including the analyzer. By that time 
we will have tested the prototype ex
tensively. Then we will have roughly 
a 10-year period during which we will 
build the search machine proper, which 
will cover a much wider spectrum 
than the prototype; we will distribute 
search machines to various large radio 
telescopes and then begin the search 
according to a very specific pattern 
that we have developed over the years. 

0 

"We would not expect to detect any-
thing during the R&D phase because 

lVxtraterrestrial 
life could establish a 
colony somewhere in 
the asteroid belt 

we're not going to make that many 
observations-it's going to be mostly 
checking out the instruments. I would 
say there is a chance of making a de
tection during the fo llowing 10-year 
period. Beyond that it's difficult to say, 
bec.ause our technology will have im
proved enormously 15 years from now. 

"J ust the detection of one signal 
would a nswer many fundamental 
questions. They have to do with the 

nature and distribution of life in the 
• 

universe. What are we doing here? 
Where are we going? Are there others, 
and if so, what are they ,like?" 

The hope that some of those ques
tions just might eventually be an
swered lures even some who had 
turned skeptical into supporting the 
SETI program. Take Ben Zuckerman, 
for example, who talked to me during 
a lunch break at the University of 
California at Los Angeles: 

"The searches that Pat Palmer and 
I carried out ended about 1976. I guess 
I was an agnostic in the matter of in
telligent life in the universe when we 
first started those searches. But in the 
late '70s my view started to shift. I 
felt more and more that they weren't 
out there, and that there might be 
very few or no civilizations in the 
Milky Way more advanced than ours. 

"That was partly because the 
searches didn't find anything, but even 
more because of an argument Michael 
Hart [professor of physics at Trinity 
University in San Antonio, Texas] 
presented in a paper in 1975. Essen
tially he said that if advanced civili
zations existed in such great num
bers-100,000 or more according to 
people like Drake and Sagan-then 
at least one of them ought to have 

Continued 

Chain saws 

Now you don't have to buy an 
expensive tool that you may use 
only once a year. 

Rent it at U-Haul for a fraction 
of the cost. Your U-Haul Center 
rents everything you need for the 
wood-burning season and home 
fix-up. 

Plus you 'II find other money
saving rentals- everything for 
home, garden and play. 

Stop by your neighborhood 
U-Haul Center and pick up a free 
Rental Catalog (free glove offer 
inside) today. For the location near
est you, look in the white pages. 
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Life in space 
been here already; they should have 
colonized not only us but the whole 
galaxy. Because they are clearly not 
in our solar system, and there is no 
evidence for them elsewhere, maybe 
there just aren't any anywhere. 

"But even so, I signed the petition 
in Science that Sagan drew up be
cause although the negative argu
ments are strong, I don't think they 
are airtight. I think we are extrapo
lating so far from our own civilization 
to possibly super-advanced creatures 
that we still have to do more searching. 
The searches up to now have not been 

sensitive or comprehensive enough 
that we can give them a great deal of 
weight. It would be nice to get that 
extra radio data." 

The basic argument against the ex
istence of any other advanced civil
ization in the galaxy-or the universe 
-was formulated years ago by that 
very enquiring mind, Enrico Fermi, 
and has become known as the Fermi 
Paradox. If there are so many of them 
and they are so advanced-certainly 
possessing the secrets of nuclear pow
er, for example- then, Fermi asked: 
"Where are they?" 

There are many imitations of VISE-GRIP® locking pliers 
on the market today. Most are "bargain" priced. The rea
son the copies cost less is because they're worth less. 
They're usually made from inferior materials and have 
a woeful tendency to self-destruct under pressure. 

Don't waste your money on disposable locking 
pliers. Look for the VISE-GRIP trademark on the 
package. It assures you'll end up with a quality 
product, not a broken promise. 

© 1984 Petersen Mfg. Co .. Inc .. OeWill. Nebrasfta 68341 
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An elaboration of this viewpoint is 
given by Michael Papagiannis, whose 
speech-and perhaps the intricacy of 
his reasoning-suggests his native 
Greece. "Radio searches," he says, "are 
based on the assumption that an evolv
ing civilization stays within its own 
solar system. Implicit in Drake's equa
tion [see box] is the notion that it was 
impossible to travel from star to star 
to initiate a colonization process. The 
reasons were based on our thinking 
of 25 years ago that no race would be 
willing to make the trip if it took 
longer than a lifetime. 

"But our thinking on this score has 
changed. Perhaps a very large self
sustaining colony, with many individ
uals willing to spend generations on 
spacecraft, could travel at a fraction 
of the speed of light-perhaps only 
a few percent. That is feasible with 
forms of energy we have now. Four 
years ago at an International Astro
nomical Union meeting, someone said 
that would exhaust the total stockpile 
of nuclear weapons on Earth. Then ev
erybody laughed when they realized 
what a terrific idea that would be! 

"Thus arose the idea of 'star-hop
ping,' of civilizations expanding-like 
a gas filling empty space-and going 
from star to star until a colonization 
wave would fill the whole galaxy." 

The calculations that attend this 
speculation are fascinating. "Has col
onization started?" asks Papagiannis. 
"If so, they must be everywhere in the 
galaxy. If travel took place at the speed 
of one percent of the speed of light, it 
would take about 10 million years to 
colonize the whole galaxy. Now 10 
million years is a very small fraction 
of the lifetime of the galaxy-10 bil
lion years. In this context the con
version of a vast desert to a galaxy 
teeming with life would be almost 
instantaneous." 

Drake resists the idea of the inevi
tability of an advanced civilization 
colonizing away from its own star sys
tem: "My argument is that any civili
zation that takes a look at the time, 
risks, and energy requirements of such 
a trip will stop and say, 'This is crazy 
-we'll colonize our own system.' For 
example, the kinetic energy of some
thing just the size of a 747 going at 
one-tenth the speed of light is equal 
to the total energy generation of the 
United States." 

Probability dictates that because 
colonization could have started any 
time within the last five billion years 
(leaving a few-billion-year developmen
tal period for an advanced civilization), 
the chance that it started only yester
day is very small. "After all,'' says 
Papagiannis, "if you visit a family 
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Life in space 
with children in Boston, the chance that a baby was born 
last night is very, very slim. So if we grant these as
sumptions, we have to conclude that the galaxy is colo
nized now. The next question is one that has been making 
the rounds for a long time-the one attributed to Fermi: 
'Where are they?' 

"Some people have answered by saying they're going 
around in flying saucers or they built the pyramids, but 
there has been no scientific evidence for these notions. 
For the time being it does appear that we are indeed alone. 
There are several hypotheses to account for this observation: 

"1. They are in fact around but they don't want to inter
fere with us, regarding Earth as a kind of zoo or preserve. 

"2. Perhaps they are not communicating with us be
cause they don't know whether we are some kind of 
cosmic disease that should be eradicated or promising 
youngsters that should be helped to join the galactic club. 
Maybe the ethic of cosmic civilization is to leave us alone 
to demonstrate which we are. I have myself suggested this 
possibility. 

"3. Most likely," Papagiannis continues, "they are not 
around to contact us, although we can't completely ex
clude hypotheses 1 and 2. The next question is, what is so 
special about Earth that made us develop a technology 
here but nowhere else?" 

There are two possible answers, both somewhat chilling. 
They are, according to Papagiannis: 

"1. Intelligence leads to technology, but civilizations with 
advanced technology simply don't last very long -they 
end up destroying themselves. Then it would not be sur
prising that there were no colonizing civilizations-they 
self-destruct before they start. Such civilizations could 
have appeared and disappeared many times in the history 
of the galaxy-like shooting stars, just a flicker and 
then out. 

"2. Another possibility is that because of the very long 
time that it takes life to evolve-four billion years on Earth 
from the first appearance of life until technology appeared, 
a substantial fraction of the age of the universe-conditions 
on a planet may change to become unfavorable to life rather 
than hospitable. It's possible that on many planets life 
appears and begins evolving, but then conditions change 
for the worse. For example, water freezes or boils, and 
evolution is interrupted." 

Hide and seek 
What if extraterrestrial beings exist but have chosen 

not to show themselves? "Then it won't be long before they 
have to, or we will find them," Papagiannis explains. 

Papagiannis has suggested that it would be worthwhile 
to search the asteroid belt for possible extraterrestrial 
colonies: "This is based on the assumption that if they 
have colonized the solar system, they would probably have 
parked their space habitats somewhere in the asteroid belt 
to be close to the least expensive and most plentiful source 
of raw materials. They could establish a perfectly self-sus
taining colony there. 

"Out of all the confusing arguments put forward," adds 
Papagiannis, "no one has come up with a statement that 
has convinced everyone. I think that in the next 10 or 20 
years we will either have detected some sort of signal from 
SETI, or we will begin to accept the fact that we are alone 
in our galaxy. If the latter happens, it shouldn't be consid
ered a failure of the process. To know that you are the 
only technologically advanced civilization in the galaxy 
is important. It would also have some effect on our own 
future behavior. Knowing we are the only ones might make 
us realize that we are too valuable to destroy." 1111!1 
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system-and 
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board, a disk drive or a printer, 
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The U.S. Department of Labor 
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of computer service jobs will dou
ble before 1995. Median earnings 
of full-time computer service 
technicians are $430 per week 
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experienced service persons). And 
while all computer-related job 
opportunities are expanding, the 
computer service technician is the 
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The trained computer techni
cian can choose between: working 
for a large corporation or an inde
pendent; making office calls or 
staying in the shop; working for a 
retailer or for a specialized service 
firm-even starting his own com
puter repair business. 
Total System Training from NRI 

As an NRI graduate, you'll be 
qualified to fix just about everything 
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Through the Viewfinder 
By EVERE'IT H. ORTNER 

Now: an AF lens for any SLR 

With those wonderful do-everything 
compact autofocus rangefinder cam
eras [PS, Dec. '83] practically a dime 
a dozen (anyway, frequently under 
$100 in discount stores), you may have 
wondered why the big guns of the 
35-mm world, the single-lens reflexes, 
haven't all switched to automatic fo
cus. Two reasons: complexity and cost. 

Both Nikon, with its F3 AF ["View
finder," PS, June '82], and Pentax, 
with its ME-F ["New Autofocus SLR," 
PS, Aug. '82), have developed autofo
cus SLRs. But in both cases the com
bination of a special camera, with a 
built-in autofocus sensor, and a spe
cial lens, with its own focusing motor, 
made a cumbersome package. 

Now Vivitar, that enterprising West 
Coast company, has combined the two 
elements-sensor and motor-in one 
unit: a well-designed 200-mm tele
photo lens that can convert most pop
ular SLRs to autofocus. At its heart 
is a Honeywell TCL (for through-the
camera-lens) system, the SLR coun
terpart to Honeywell's seven-year-old 
Visitronic system for cameras with 
the shutter in the lens ["Viewfinder," 
PS, Dec. '77]. 

Every image that enters a camera's 
lens has a signature-a composition 
of light and dark elements. The Vis
itronic system compares the signa
tures entering through two windows 
in a rangefinder camera and racks the 
lens forward or back until the signa
tures coincide. The TCL system com-

pares the signatures of light passing 
through different segments of the lens. 
The system's developers, Norm Stauf
fer and Denny Wilmerding, explain it 
this way: 

"Light from each point in the ob
ject arrives at the film plane at many 
different angles. Light from every 
point in the object passes through 
every sector of the lens, but the image 
contributed by each sector to the film 
is displaced from the others ifthe lens 
is not in focus .... The signatures of 
light from different areas ... will be 
similar but relatively low in contrast, 
and one will be shifted from the posi
tion of the other. As the lens is brought 
into focus, the signatures display sharp
er peaks and valleys, become more 
nearly identical, and move toward 
superposition." 

Inside the Vivitar lens a slitted mir
ror routes a fraction of the image to 
a Honeywell TCL detector module 
(drawing below). Here, with the IR 
portion filtered out (most lenses are 
not corrected for aberration at IR 
wavelengths), light is directed through 
an aperture mask to a series of micro
lenses, and then through a sensor die 
with paired openings to a detector 
array. The light has now been con
verted to two electrical transcriptions 
of the luminance (light-dark) varia
tions across one line of the image. 
These variations, via a series of elec
tronic and mechanical commands giv
en every 50 milliseconds, determine 
the focus of the lens. 

How fast, how accurate, how useful 
Continued 
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ail it iva 
that works! J 

'lilfW/ ® is now available to help 
your car run better. 

What is TUFOIL? 
Put simply, TUFOIL is a blend of syn

thetic and mineral oils with friction modifiers 
and particles of the slipperiest substance 
known to man held in permanent suspen
sion. The particles are so small they pass 
right through your oil filter and form a 
coating over all your engine parts. It cuts 
friction to the lowest level of any 
known lubricant. 

The particles are polytetrafluoroethylene 
(PTFE). You know them as TEFLON® or 
FLUON® . To put them in permanent 
suspension in oil took 14 years of 
laboratory research. The process and 
chemistry Is so unique that It Is 
covered by six u.s. patents. 

What can TUFOIL do for 
your Car? 

A big chunk of the power your engine 
develops is lost just overcoming its own in
ternal friction. TUFOIL puts more of that 
lost power to work driving your car. 

Your old engine runs smoother and 
recovers its lost pep. A new engine stays 
like new as you put on the miles. 

Less friction means your engine 
runs cooler. During hard summer 
driving, temperatures don't build up 
as high In a TUFOIL-protected 
engine. When you shutdown and try to 
restart, TUFOIL prevents overheated parts 
from damping together to give you hot
start problems. 

Less friction helps In winter too. 
TUFOIL'S slippery coating leta your 
engine turnover easter on sub·zero 
mornings. Your battery and your 
starter last longer. 

. . . And, of course, with less friction 
eating up your engine power, TUFOIL 
saves you gas. How much depends on 
the condition of your car and how you drive. 
Some old-car owners report gas savings 
that even we have trouble believing. Static 
tests done by researchers at the University 
of New South Wales in Australia found 
TUFOIL gave fuel savings of up to 7% . 

Satisfaction 

How Do We Back Up 
Claims for TUFOIL? 

Well, there's those Australian tests, antH 
they were required by the government, 
which looks into all product claims to pro
tect their consumers. 

But there's more. 

Popular Mechanic's test team found 
that TUFOIL was the "super·sllck lubri· 
cant that does what It promises." 
They reported fuel savings of 10.3% for 
one test car . "Absolutely 
spectacular," they said. 

Israeli researchers at the Technion 
Research Institute, who were looking for a 
reliable lubricant for scorching desert driv
ing, found that TUFOIL kept a test 
engine's heat at safe levels no matter how 
fast they turned it over-saved fuel, too. 

Stationary engines used to pump 
natural gas in Texas are lasting more 
than twice as long and running cooler 
on hot summer days. A big toymaker now 
claims he produces the fastest toy cars in 
the world after he put a drop of one of our 
TUFOIL derivatives, " Lubit," on each 
wheel bearing. Machine tool users report 
vastly improved bearing life on heavy 
grinders with another TUFOIL derivative, 
"Lightning Grease," according to Design 
News magazine. 

The moat Group 
of All - Our Customers 

Here is what they say: Their letters 
come in from all over the world. From Cin
naminson, N.J., a father reports that the 
engine of his son's 1979 Maverick "per
forms as good or better than when it was 
new." A salesman who covers the upper 
Midwest says he first started using 
TUFOIL in his 1976 Cordoba at 40,000 
miles. He now is up to 110,000 miles and 
says "It starts without any trouble at 
20 below zero!' A Texas truck operator 
states "TUFOIL in his Kenworth and 
Freightliner added 100 RPMs to both, gas 
mileage was up 8%." 

How To Use TUFOIL 

tor ENGINES 
• Better Mileage 
• Better Performance 
• Easier Starting 
• Increased 

Engine Life 
• Fewer Oil Changes 
• Proven, Patented 

Guaranteed & Insured 
8 Fl. Oz. (.237 Liter) 

6 quarts of engine oil.) If you want to super 
treat your engine, add two bottles! You will 
see the results in less than 1,000 miles. 
Once your engine is broken in on 
TUFOIL, add 4 ounces (1/2 bottle) with 
each oil change to keep new performance 
levels. Use TUFOIL repeatedly over the 
life of your engine to help keep it purring 
like new! 

Where Can I Gat TUFOIL? 
It's simple! Just fill out the card below or 

pick up you. telephone. 
Don't forget to have your Visa or 

MasterCard ready! 
Teflon is Reg. TM of DuPont, Auon is Reg. TM of ICI 
Americas. Inc. TUFOIL is Reg. TM of Auoromics, Inc .. 
U.S. Patents No. 3 ,933,656, 4, 127.491 (, 4.224. 173. 
Other U.S. and International Patents issued and Pen
d ing. 

Order by Phone- Today! 
Just add one 8-oz. container of TUFOIL TOLL FREE: 1-8~922-0075 

to your standard crankcase. (It'll treat 4 to in N .J • (201] 825-811 D 
---------------------------~-, 1 Buy a gallon of TUFOIL® to share with your friends & SAVE! I 

If TUFOIL d~sn't_ do what we say it will I o One 8 oz. bottle _ $9.95 (plus $1.50 shipping & handting) ~~~RAMICS INC. I 
do for your engtne, JUst let us know for a I 0 Two 8 oz. bottles- $18.00 (plus $2.00 shipping & handling) 103-105 Pleasa~t Avenue 1 
complete refund. 1 0 One gallon - *98.00 (plu •4.00 .tllpplng & handling) Upper Saddle River NJ 07458 

NJ residents add 6% sales tax (201) 825-8110 ·, I 
I No C.O.D.~ 0 Check 0 M.O. 0 VISA 0 MASTERCARD 1·800·922-0075 1 
I I Acct. No. Exp. Date 1 
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Cold Steei ••• The Hottest 
Idea In Homebuilding 

Here's an .exciting opportunity for 
builders, developers, investors, do-it
yourselfers, entrepreneurs and others 
who'd like to cash in on the multi-billion 
dollar housing industry. Our steel frame 
homes are sweeping the nation with fea
tures today's homebuyers want, but 
aren't finding in contemporary wood 
frame housing: 

• Low cost per square foot 
• Higher strength, lower 

maintenance 
• Energy efficiency (up to 60% 

savings - R30) 
• Variety of clearspan designs & 

custom options 
• Affordability, high resale value 

~. 

More Distributors Needed to Handle 
Demand 
Tri-Steel sales are booming, and we're 
looking for distributors to market our 
proven line of steel frame homes. We 
give you the tools and training to start 
your own successful business from the 
ground up! 

• Proven sales concept 
• Low initial investment 
• No inventory requirement 
• Dealer trainmg/support 
• National advertising leads, plus 

local co-op advertising 
Start your new busmess today. Select terntories ava1lable lor S3950 
refundable deposit Call today lor color brochure. videotape 

1400 Crescent, Denton, TX 76201 
CALL TOLL FREE 800-433-5555 

In Texas 800-

Better than jogging, Swimming, or Cycling ... 

Jarless Total Body 
Aerobic Exerciser 

Duplicates X-C Skiing for the 
Best way to Fitness 

Cross-country skiing is often cited by physiologists 
as the most perfect form of cardiovascular exercise 
for both men and women. Its smooth, fluid, total 
body motion uniformly exercises more muscles so 
higher heart rates seem easier to attain than when 
jogging or cycling. NordicTrack closely simulates the 
pleasant X-C skiing motion and provides the same 
cardiovascular endurance-building benefits-right 
in the convenience of your home, year 'round. 
Eliminates the usual barriers of time, weather, 
chance of injury, etc. Also highly effeoive for weight 
control. 
More Complete Than Running 
NordicTrack gives you a more complete work out
conditions both upper body and lower body 
muscles at the same time. Fluid, jarless motion does 
not cause joint or back problems. 
More Effective Than Exercise Bikes 
NordicTrack's stand-up skiing motion more uni-

formly exercises the large leg muscles and also adds 
important upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is shared by more muscle mass. 
Even Better Than Swimming 
NordiCI'rack more effectively exercises the largest 
muscles in the body, those located in the legs and 
buttocks. When swimming, the body is supported 
by the water, thus preventing these muscles from 
being effeoively exercised. The stand up exercising 
position on the NordiCI'rack much more effedively 
exercises these muscles. 
A Proven, High Quality Durable Product 
NordicTracks have been in production since 1976. 
NordicTrack is quiet, motorless and has separately 
adjustable arm and leg resistances. We manu
facture and seU direct. 1Wo year warrantee, 
30 day trial period with return privilege. 

Folds and st2nds on end 
to require only 15" x 17" 
storage space. 

Call or U'rite for ... 
FREE BROCHURE 
Toll Free 1-800-328-5888. 
Minnesota 612-448-6987 

PSI, I Z~PS Columbia Crt., Chaska, MN 55318 
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Viewfinder 
is the lens? It focused rapidly enough 
for me to catch joggers in mid-stride 
and even helicopters landing and tak
ing off near historic Pier A at New 
York's Battery Park. Fast-moving cars 
or motorcycles? No. The lens couldn't 
focus fast enough. Useful? Yes, if you 
wish to be relieved of the nuisance of 
constan t focusing and refocusing
taking pictures of a wriggling baby, 
for example, or of friends at a boating 
party. There are two autofocus modes 
-one for stationary subjects (with a 
beep tone to tell you when you're in 
focus) and one for tracking moving 
subjects and shooting with a motor
drive camera. 

The Series I 200-mm f/3.5 lens 
weighs 26.4 ounces with its three AAA 
batteries- which, says Vivitar, will 
see it through 40 rolls of 36-exposure 
film. Besides which, you can focus the 
lens manually in case of battery fail
ure. List price: $750. 

Snapshots 

• Remember electrically coded film 
[PS, June '83]? The DX code (current 
name for the system) was introduced 
by Kodak for its Kodacolor VR films 
and Kodachrome Professional 64. Right 
now, its main use is to ensure accu
rate sorting in the processing labs (so 
your Kodachrome film doesn't go into 
the Kodacolor tub) and optimum pro
cessing. But of course it could also be 
used to set the ASA of your camera 
automatically. By now, all of Kodak's 
35-mro film should bear the DX cod
ing. And other manufacturers are 
following: Both Agfa and Fuji started 
to add DX to their films in June. 

• The first cameras to use the DX 
code are Pentaxes, according to the 
maker, Asahi Optical Corp. They are 
two Pentax Autorons, completely auto
matic, including focusing, that went 
on sale in Japan this summer. 

• Professional photographers who 
use Nikons and own computers now 
have their own network. Called Pho
tonet, it links Nikon Professional Serv
ices via local phone numbers, coast to 
coast and in 30 countries. The address: 
Photonet Computer Corp., 250 W 57th 
St., New York, N.Y. 10019. 

• If you're like me and tend to 
squirrel your color film away in the 
fridge for use even after its expira
tion date, don't do it with Kodacolor 
VR 1000 film. The reason: Tests show, 
according to Kodak, that when the 
supersensitive film is used after its 
expiration date "it may show exces
sive grain due to the effects of cosmic 
and gamma rays that are around us 
everywhere." 11!1 
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can create a less-expensive cell that 
meets the power, size, and weight re
quirements for small cars. But they 
warn that although research and test
ing at GE under a contract with the 
Los Alamos National Lab show great 
promise, much remains to be done. 

Inside the cell 

The solid-polymer-electrolyte fuel cell powered the Gemini 
spacecraft flights in 1963. Now it's being considered as an 
economical alternate energy source for automobiles. 

To make a battery (or a cell within 
a battery), two dissimilar, electrochem
ically active materials are needed to 
form the anode and cathode terminals. 
In a lead-acid battery, for example, 
lead and lead dioxide are used. As one 
terminal gives up electrons, the other 
accepts them, and ions are passed in
ternally through an electrolyte
sulfuric acid- to complete the circuit. 

By JOHN CONWAY 

A
battery powers an electric mo
tor; the motor turns the wheels 
for clean, efficient, gasoline-free 

transportation. That's t he marvelous
ly simple concept of an electric car, 
but it is still far from reality. 

A new power source is needed. Con
ventional wet cells are expensive. Also, 
because they use a liquid electrolyte, 
they're prone to corrosion and leakage, 
which limits their life expectancy and 
makes them potentially hazardous in 
an accident. Though many new sources 
are under study [PS, Oct. '80, April 
'81], perhaps a relatively old idea-the 

--

solid-polymer-electrolyte (SPE) fuel 
cell-may be the answer. 

"The SPE fuel cell has been under 
development since the mid-1950s," says 
L. J. Nuttall of General Electric's Air
craft Equipment Division. "But only 
now has it been considered an econom
ical alternative to the gasoline-turbine 
or internal-combustion engine." 

The SPE fuel cell powered the early 
Gemini spaceflights. Its solid electro
lyte is safe and virtually corrosion
free, giving it a life expectancy that 
far exceeds the 5,000 hours needed for 
a passenger car. 

Nuttall and his associate, James F. 
McElroy, believe that newer designs 

In an SPE fuel cell, hydrogen and 
oxygen are the active materials, and 
a solid ion-exchange membrane forms 
the sole electrolyte. Because no liq
uid is used, leakage and corrosion are 
eliminated. 

The electrolyte is a solid sheet of 
plastic somewhat similar to the sili
con compound used to coat cookware. 
Sulfonating the plastic gives it the 
ability to conduct hydrogen ions. And 
because the sheet is solid, it can pro
vide a high electrical efficiency and 
serve as a barrier between the hydro-

Continued 

Look for the specially-marked 3M sandpaper packages. 
Millions are out. 

Each package has an on-pack coupon and a mail-in 
rebate. The first gives you an immediate 5Qq; off a Gillette 
Atra® shaving cartridges purchase. The second gives you 

a $1 refund by mail on the Gillette Atra razor 
with proof of purchase. 

It's a smooth deal! Buy 
America's leading sandpaper
shave $1.50 off Gillette's 
best razors. 

" Don't do it yourself without 3M!' 

© " Atra" is a reg . trademark of the Gillette Company. 
© 1984, 3M 

3M hears you ... 

l<l 



. 
Fuel-cell power 
gen and oxygen reactant gases as well. 

The hydrogen required by the cell 
is created by heating dry methanol 
stored aboard as fuel for the vehicle. 
The heat required comes from the cell . 
itself. 

"A small amount of hydrogen and 
oxygen is stored aboard the vehicle for 
start-up," explains Nuttall . "The re
action within the fuel cell produces 
waste heat and water. The dry metha
nol is then vaporized by this heat and 
passed through a catalytic cracker, 
which dissociates it into hydrogen and 
carbon monoxide. It's then humidified 
with the product water to form a three
to-one ratio of steam to carbon for use 
in a shift reactor. The reactor converts 
the carbon monoxide into carbon diox-
ide and water." . 

The mixture delivered to the fuel 
cell is approximately 75 percent hy
drogen, 25 percent carbon dioxide, and 
less than 0.2 percent carbon monoxide. 
Most of the hydrogen is consumed by 
the fuel cell in producing the electri
cal power for propulsion of the vehicle. 
A small amount of hydrogen and car
bon dioxide is combined with primary 
combustion air to fuel the burner used 
in the methanol cracking. 

A compressor provides the 150-psi 
air pressure for the cathode reaction. 
But because it's powered by expansion 

PICTORIAL LOAD 
OF SPE 
FUEL CELL 

ANODE 

GAS CHAMBERS 

SOLID-POLYMER 
ELECTROLYTE-++ 

FUEL (HYDROGEN) OXIDIZER (OXYGEN) 

of the cathode exhaust gas and the 
waste heat generated by the system, 
there is no need for external power. 

The cells have been tested for more 
than 60,000 hours with little change 
in performance. Simulated testing 
(performed on a computer) of the cell 
in a General Motors X-car and a GE
Chrysler Electric Test Vehicle have 
coupled the fuel cell with a 20-horse
power electric motor. The cell per
formed well enough (zero-to-50-mph 
acceleration times of12.1 and 10.2 sec-

onds and fuel consumption equivalent 
to 55 and 66 mpg of gasoline, respec
tively) to compare favorably with die
sel and spark-ignition versions of the 
X-car. 

The top speeds attained in the tests 
(70 to 80 mph) were determined by 
the motor and controller characteris
tics and by the final drive ratio. But, 
says Nuttall, "Research shows the fuel 
cell can provide enough power for sub
stantially higher speeds." 

Both Nuttall and McElroy caution, 
however, that cost is still a factor in 
determining the ultimate feasibility of 
the fuel cell for use in an automobile. 

"For the SPE fuel cell to be compet
itive," says McElroy, "it must have a 
capital cost considerably less than $200 
per kilowatt." Nuttall and McElroy be
lieve that significant savings will come 
by reducing the amount of platinum 
(used as a catalyst) from eight grams 
per square foot down to 0.75, and by 
changing the electrolyte film. (It's now 
good for 100,000 hours of use when 
only 5,000 hours are needed.) But that 
will also take time. 

While McElroy says, "A power plant 
that will meet the performance, size, 
weight, and cost objectives of the auto 
makers is possible," Nuttall adds, "It 
will take several more years of com
prehensive development effort." II]] 

If your household clutter's out of hand, 
tum to Georgia-Pacific-for creative solutions 
to all kinds of storage problems. 

You'll find them in "The Storage Book." It's 
full of ideas for making a place for just about 
anything: books and albums, linens and 
luggage, shirts and shoes and a whole lot 
more. All designed to make the most of pre
mium space. All easy and economical, too. 

To get your copy of"The Storage Book," 
send just $2.00 to P.O. Box 48408, Dept. PS, 
Atlanta, GA 30362. 

"The Storage Book"-just one of the ways 
Georgia-Pacific helps do-it-yourselfers do 
thin~ around the house. 
Because we're more than just 
America's largest building 
products company. We're a 
name you can build on. 

For the location if the Georgia-ft:lajic Registeml. 
Dealer nearest you. cali8CXJI447-2882 wll:free 
(except in Alaska and Hawaii). In Illinois, call 
8001322-4400. 
Great Possibilities is a registered trademark or the Geo~·Padfic Corporation. 
You Can Build on our :--lame is a uademark or !he Georgia·PaciFic Corporation. 
0 1984 Georgia-PaciFic Corporation. 

You CAN BUILD ON 
OURNAME:M 

Georgia·Pacific 
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CAREER 
" 

Your skills are specialized and your experience is hands-on, so you already keep 
pace with today's technology. But what about tomorrow's? 

The Air Force Reserve can provide a part-time opportunity that can put you ahead. 
And keep you there, thanks to the added technical skills and experience you'll gain. 

All from working with some of the finest equipment in the world. As well as some 
of the most sophisticated. The Air Force Reserve has critical needs for your high
priority skills. We'll put them to use on our advanced weapons, avionics and com
puter systems just to name a few. 

Plus, your personal and financial gains will be many. You'll develop pride in 
yourself and your country. The kind that comes from working with a winning team 
while serving your country in some very special ways. You'll earn good pay and 
insurance benefits, a solid retirement plan and much more. All in return for one 
weekend a month and two weeks a year. 

The Air Force Reserve needs your skills for some hard to fill positions. Call or write 
us today. It can make a difference in your technical career. From being on the edge to 
having an edge. That's one advantage you'll like having at your command. 

Call toll-free 800-257-1212 
~---------------------------, Or fill out coupon and mail to: 
I Air Force Reserve OpportUnities, Box 3008, Wcmter Robins, GA 31099 I 
I I 
I NAME I 
I I 
I ADDRESS CfiY STATE ZIP . I 
I TECHNICAL SPECIALTY I 
I I I PHONE PRIOR SERVICE (YES) (NO) DATE OF BIKrH I 
L 26-402-3003 .I ---------------------------

AIR FORCE RESERVE 

A GREAT WAY TO SERVE 

. '" .. 
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No-frills 4WD 

ENUMCLAW, WASH. 

Slogging along logging trails axle-deep 
in mud can reveal interesting things 
about a four-wheel-drive. 

I found that it's back to basics with 
Isuzu's new Trooper II utility vehicle. 
Under Trooper II's welded steel body 
is a conventional ladder frame. The 
front suspension is a fully independent 
system with torsion bars and wishbone 
arms. In back, there's a leaf-spring 
setup with a semi-floating rear end 
and stagger-mount shock absorbers. 
The braking system consists of 10.6-
inch ventilated front discs and 10-inch 
drums mounted on the rear axle. 
Troopers are shod with P225175R15 
tires mounted on white spoke-type 
steel wheels. Although conservative in 
design, this setup provides a taut but 
not uncomfortable ride with good han
dling and sure-footed braking, despite 
a healthy ground clearance of 8.3 
inches. 

The engine is a 118.9-cu.-in. in-line 

SOHC four-cylinder. Although the 
block is the usual cast iron, the head 
is an aluminum cross-flow type. A two
barrel carburetor rides atop the intake 
manifold. This configuration develops 
a modest 82 hp at 4,600 rpm and 101 
ft.-lbs. of torque at 3,000 rpm. 

The four's power proved adequate on 
the muddy off-road sections of my test 
drive, but the taller highway gearing 
made maintaining my position in four
lane traffic difficult, even with fre
quent downshifts. 

Fortunately, standard equipment is 
a smooth-shifting four-speed manual 
box with an integral two-speed trans
fer case. The front hubs are the auto
matic-locking type. Shifting into 4WD 
and moving forward engages them. 

Seat belts help save lives and reduce 
injuries. 

new GM car and light truck delivered 
by a GM dealer in the United States 
comes with a one-year insurance cer
tificate from MIC General Insurance 
Corporation, the insurance people 
from GM. 

Yet seat belt usage is only about 
15 percent. 

General Motors thinks this too 
often results in tragedy. We want to 
do something to encourage more 
people to wear their seat belts. 

This may help. 
Effective April 16, 1984, every 
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The certificate wi II be provided 
without additional charge, and every 
occupant wearing a seat belt in these 
cars and trucks will be covered by 

Shifting out of 4WD and backing up 
three to four feet disengages the hubs. 
This enables the vehicle to get better 
fuel economy and reduces wear on the 
front axles and differential. (EPA 
figures for the Trooper II: 21 mpg in 
the city, 27 on the highway.) 

The Trooper II's appearance is boxy. 
There are only a few curves in the 
sheet metal, and the glass, including 
the windshield, is perfectly fiat. That 
should make replacement easier and 
cheaper. Except for a few decals, there's 
virtually no exterior ornamentation. 
Three underbody skid plates protect vi
tal internals from damage, so Trooper 
II should slip through the rough stuff 
with its mechanicals intact. The price: 
a basic $8,683.-Jack Keebler 

this protection. $10,000 will be paid 
to the estate of any occupant who 
suffers fatal injuries while wearing a 
GM seat belt. 

Now there is 
even more reason 
to buckle up. GM 

Chevrolet 
Pontiac 
Oldsmobile 
Buick 
cadillac 

== GMCTruck 
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Wall Street Journal 
July 26, 1984 • Major phone 
manufacturer reports second 
quarter results adversely af
fected by $26 miUion write
down of consumer phones. 

NEW! FACTORY SEALED CARTONS! 

C.O.M.B. now authorized to 
liquidate remaining Inventory 
of highly advanced cordless 
phones at BELOW manufac
turing cost~ 

Up to 1000-foot range on Cordless unit. 4000 security codes! 
In two-tone 

Ivory and 
Brown 

You get TWO phones in one:. A push
button phone at the base transmitter 
AND a separate, remote CORDLESS 
handset! BOTH work on Rotary and 
TouchTone® systems. BOTH can 
access MCI, Sprint, etc., (even if 
your present ~otary phone can't). 

• FOR HOME OR OFFICE! Use on com-
mercial 4-wire systems and 2-wire 
residential systems. 
• COMPUTERIZED OPERATION! Highly 
sophisticated integrated micro-pro
cessor circuitry. 
•INTERCOM! For calls between base 
un it phone and cordless phone. 
• AUTOMATIC HOLD! Allows transfer 
of calls from base phone to cord
less unit. 
• PROGRAMMABLE MEMORY! For stor
ing up to 32 different phone numbers 
.. . even extra-long foreign ones .. . 
for easy 3-button speed dialing. 
• AMAZING ELECTRONIC VOICE! Actually talks to 
you! It guides you in proper storing of the 32 dif
ferent phone numbers. The realistic voice veri
fies your programmed phone numbers before 
you place the call ! (Avoids wrong numbers.) 
From cordless unit on yard, you can have voice 
tell you any or all phone numbers programmed 
in memory! 
• UP TO 1,000-ft. RANGEl Use cordless unit up to 
1,000 feet from home base. Place and receive lo
cal or long distance calls from your garage, back 
yard or at a neighbor's house. 
• 4,000 SECURITY CODES! For maximum privacy 
from other phones in the neighborhood. 
• ACCESS MCI. SPRINT. ETC. Most people who 
have Rotary phones can't access MCI. Sprint. 
etc. But with this Muraphone, you CAN access 
MCI, Sprint, etc., on a rotary system! 

I I J 1 I 

• DUPLEX SYSTEMI Talk back and forth, same as 
on your present phone. 
• LAST NUMBER REDIAU Just push a button for 
automatic redial of last number you called. 
• MUTE FUNCTION! When you press "mute" but
ton, you can hear what caller is saying, but your 
caller can't hear your private conversation with 
someone in room with you. 
• CHARGING ADAPTER! Cordless handset has its 
own removable charging adapter. lt. plugs into 
standard 115V outlet. 
• NOTE: Cord less handset can access ALL the 
same features as on the main base unit phone. 
• AN IDEAL GIFT! At this low price, why not buy 
several or more for the special people on your 
gift list. And think of how well this phone would 
be received as a business gift for clients! 

Elec:tronic 
voice guides 
you in pro

gramming and 
retrieving 

stored phone 
numbers! 

NOTE: This is a liquidation 
item. All sales are final. 
1 year limited factory war
ranty and service from Mura. 

Thousands Sold At 

$249.95 
OUT THEY GO AT ONLY: 

Price subject to change after 
60 days. Offer void outside 

original 48 states. 

-----------------------------------------------
Credit card members can order by 
phone. 24 hours a day. 7 days a week. 

1\>Ar.il~ !~~!;~~:r~;!'!:!~!~609 
Toll-Free: 1-800-328-5727 

~SS> In Minnesota. call : 1-800·742-5685 

c.o.M.B. co.R 
Authorized Liquidator 
14615 28TH AVENUE NORTH 

MINNEAPOLIS. MINNESOTA 55441 3357 

I 
I 
I 
I 
I 
I 
I 
I 
I 

C.O. M.B. CO. I Authorized Liquidator Dept . F-653-62462-03 
146 15 28th Avenue N orth I M inneapolis, Minnesota 55441 -3357 
Send _ M uraphone(s) at $68 each. Shipping and handling charge is only $7 TOTAL. re
Qardless of quantity ordered. (Minnesota residents add 6% sales tax. A low 3 -4 weeks f or 
delivery. Add 2-3 weeks extra if paid by check. Sorry. no C .O.D. orders.) 
0 My check or money order is enclosed. 
Charge my: 0 MasterCard® 0 VISA 0 American Express 0 Diners Club 

Acct. No. --------- ---- Expires--
PLEASE PRINT CLEARLY 

Name--------- ------------

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

I · Citv·--------- ----State ----ZIP·----
1 
I 
I 

Phone--- ---------------

Sign here-----------------
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"We're really glad we discovered 
Gillespie Old Furniture Refinisher. It 
dissolves old varnish, lacquer and 
sh e llac witho ut strippi ng or 

1 sanding ... costs a lot less than the 
expensive brand. 
Gillespie Tung Oil Finish brings out 

1 

the richness of the wood grain. Just 
wipe it on for a long-lasting, hand
rubbed finish that beautifies and 

1 protects the wood. 
' 
i Gillespie products work great and are 
sensibly priced. And that makes 
sense to us." 

GILLESPIE 

SINCE 1824 

Gillespie products are available in leading 
: paint, hardware and home center stores. 

Also look for Gillespie Furniture Cleaner, 
Lemon Oil Treatment and the Gillespie 
" Get-Acquainted" Refinishing Kit. 

For our free booklet, "Refinish Furniture the Gillespie 
Way", write: Klea n·Strip, Dept. PS, P . 0. Box 1879, 

Add-on 
catalytic 
for wood stoves 

CORNING RECTANGULAR 
COMBUSTOR EXHAUST 
CELL GASES UPPER 

INTAKE 
BASE 

HOUSING 

If you own a woodburning stove or 
fireplace, you know that the smoke 
going up the chimney represents heat 
lost and energy wasted. Smoke a lso 
suggests the danger of creosote buildup. 

The solution to those problems could 
be a catalytic combustor [PS, Jan. '82]. 
But attempts at retrofitting these de
vices to stoves lacking them have come 
up short in all but two cases IPS, 
March '82]. 

Now there's Smoke Genie, a com
bustor that can increase your stove's 
efficiency by 20 percent, and dr asti
cally cut creosote buildup by 90 per
cent a nd emissions by 75 percent, 
according to Arden Industries (951 
Sand Hill Rd., Asheville, N.C. 28806). 
The Genie, which sells for $200, fits 
against the flat back of fireplace in
ser ts and many wood stoves. 

The catalytic combustor, first devel
oped by Corning Glass four years ago, 
burns and processes smoke. In the Ge
nie, smoke recirculates down through 
the fire and enters smoke inlets at the 
base of the unit. The circulation en
sures that the smoke is at its hottest 
and is r ich in carbon dioxide and 
heavy hydrocarbons, the sources of pol
lution and creosote buildup (the major 
cause of 100,000 chimney fires a year). 

Smoke represents heat potential; re
heated smoke will light off the com-
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bustor at 500 degrees F with the least 
amount of fuel. (A conventional stove 
would need to be heated to 1,000 de
grees F to burn smoke.) With the com
bustor on, the heat yield will be higher, 
and the burn rate will also be more 
even. If you've been burning five cords 
of wood during the winter, for exam
ple, you'll get the same heat from four, 
and you'll only need to feed the fire 
twice a day. 

Less wood and a more-consistent 
burn rate translate into less time at 
the woodpile, which means you may 
not notice the greatest benefit of the 
catalytic combustor: the absence of bil
lowing smoke from your chimney. 
That's because carbon dioxide and 
heavy hydrocarbons have been con
verted primarily into carbon monox
ide and water vapor by the combustor. 

There are three basic parts to Smoke 
Genie: the upper housing and damper 
assembly, made of heavy-gauge low
carbon steel; the damper handle; and 
the ceramic base and smoke inlet. The 
housing can fit anywhere from one to 
11/z inches over the refractory base, 
and the two parts need to overlap only 
112 inch. The elasticity of fit compen
sates for the variation among stoves. 
Before you begin installation, measure 
the distance from the damper open
ing at the back of your insert to the 
floor, and check this against the height 
of the Genie. If the unit isn't tall 
enough, adapter bases are available. 

Removing the damper is the first 
step in installation. This may entail 
nothing more than removing a bolt or 
two. In some models, such as the Buck 
stove that served as my guinea pig, it 
is necessary to cut one of the hinge 
pins on the side of the damper. Use a 
close-quarter hacksaw or a jigsaw or 
reciprocating saw with a metal-cutting 
blade. 

Insert the Genie, base first, against 
the rear wall. Tilt it upward until the 
combustor housing is just below the 
damper opening. Use the bolt supplied 
to secure the unit snugly against the 

• openmg. 
Your stove or insert must be airtight 

to ensure maximum efficiency, so 
check the doors, gaskets, air intakes, 
and other areas that might leak. Also, 
seal the housing to the refractory base. 
-Evan Powell 
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Baseball fans hate to watch their team 
play under a roof. At least that's the 
contention of Space Structures, Inc., 
of Plainview, N.Y. So to please Toronto 
baseball fans- and summer concert
goers-without offending hockey fans, 
the firm suggests that the city build 
a sliding roof stadium. 

Like many other modern stadiums, 
the proposed Stardome (top photo) is 
capped by a dome-a 765-foot-diam
eter aluminum space frame. Standard 
insulated aluminum decking covers 
the outer three-quarters of the dome. 
At its center, translucent vinyl-poly
ester fabric stretches across six alu
minum segments. 

In warm weather the pie-slice sec
tions slide back onto curved rails 
(photo above), opening the dome to the 
sky. The spectators are shaded while 
the baseball team plays the game in 
old-fashioned direct sunlight. The 
roof can close in as little as eight 
minutes, so there should be no rained
out games. 

Stardome's retracting roof has ad
ditional advantages. It cuts lighting 
and cooling costs, and it's cheaper 
and more durable than the air-sup
ported fabric roofs now used to cover 
large stadiums, its developers claim. 
- Susan Renner-Smith 
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WhatSNews 
Are we alone in the universe? It's a 
question that's been asked almost ever 
since our ancestors first looked into 
the sky and wondered what it all 
meant. Now for the first time we're 
going to make a serious effort to an
swer the big question. 

The first attempt to tune in on radio 
signals from other races- if any exist 
- was made about 25 years ago. But 
it was a small effort. Now scientists 
around the world are pooling their re
sources and preparing for an all-out 
10-year search. If there is anything 
there, they'll have a good chance of 
finding it. 

To do the job, they're designing the 
world's most powerful and sophisti
cated computerized receiver. It will be 
able to monitor millions of channels 
simultaneously and spot any patterns 
that would be characteristic of signals 
designed to communicate between in
telligent beings. Such receivers will 
be hooked to the most powerful radio
telescope antennas, including the 
world's bigges t at Arecibo, Puerto 
Rico. The details are in Arthur Fish
er's report elsewhere in this issue. 

Computer setback 

With the constant stream of success
ful developments in science and tech
nology, we sometimes lose track of the 
fact that things don't always go well. 
A case in point: 

A couple of years ago a highly suc
cessful computer designer named Gene 
Amdahl announced that he was devel
oping a super-sized computer chip [PS, 
Jan.]. Most chips are made by manu
facturing dozens of chips simultane
ously on a piece of silicon several 
inches in diameter. They're tested 
individually, then cut apart. The good 
ones are kept and the bad ones dis
carded. Then good ones are wired to
gether into complex circuits. 

Amdahl decided instead to make 
giant chips containing dozens of small
er chips on a single piece of silicon. 
They would already be connected, thus 
eliminating all of the sawing and re
connecting. They would also operate 

WHAT'S NEW 

much faster than conventional circuits. 
Amdahl called the new process 

wafer-scale integration. And with it, 
he said, he would leapfrog current 
technology and build a main-frame 
computer faster, smaller, and cheaper 
than those produced by his giant arch
rival, IBM. He would do all of this, 
he said, by 1985. He easily raised 
some $200 million from those im
pressed by his previous track record 
and went to work. 

Alas, all has not gone well. First, 
an aluminum alloy selected for mak
ing the super-thin connections on the 
wafer didn't work, and short circuits 
were developing. But more important, 
the basic strategy went wrong. To save 
time, Amdahl had had his engineers 
design the final computer at the same 
time other teams were developing the 
wafer that would make up the cen
tral processing unit. Problems cropped 
up with the wafer design, and it turned 
out that some sections would have to 
be split and put on two wafers. This 
meant that much of the increased 
speed he had expected would be lost. 
At the same time many wafers had to 
be redesigned-a time-consuming pro
cess. That won't be over until at least 
the end of this year. 

Faced with these difficulties, Amdahl 
recently announced that plans to mar
ket a computer have been scrapped 
completely. He will concentrate on the 
trouble-plagued wafer-scale-integra
tion project. He hopes to have it on 
the market by 1986- a year after he 
had originally predicted he would have 
developed both the chip and the com
puter built around it. Unfortunately 
that may be too late, even if he suc
ceeds. Many other companies-includ
ing IBM-are also working on wafer
scale integration. And by the time 
Amdahl can get on the market, oth
ers may have similar or even faster 
chips available. 

The fifth generation 

When Japan's Institute for New-Gener
ation Computer Technology launched 
what quickly became known as the 

fifth-generation computer project [PS, 
April '83], there were three main goals 
to be accomplished. First, a method 
would have to be devised for the ma
chine to communicate with human 
beings by speaking, writing, or draw
ing. Second, there would have to be a 
new kind of computer architecture 
that would allow the computer to solve 
problems the way human beings do: 
by deduction, by inductive inference, 
and by making informed guesses 
where information is missing. And 
third, something would have to be de
vised that would store a knowledge 
base: huge amounts of information, 
judgments, test results, and so on. 

Some months ago .the hardware for 
the second step above was COI.Jlpleted. 
Project scientists built what they call 
a sequential-inference machine de
signed to solve problems the way we 
do. Now a team of 45 researchers has 
built what they call a relational data
base machine to store and process the 
huge information base with which the 
machine will work. 

The fact that two of the goals have 
been accomplished doesn't mean that 
the 10-year program is running ahead 
of schedule. In fact , what has hap
pened so far is the easy part. The de
velopment of the first two pieces of 
hardware can be looked on as the pr~
liminaries needed before the research
ers could really get to work on the 
major problems. 

The attempt to build an intelligent 
machine, meanwhile, has turned into 
an international race. Since Japan an
nounced the project several years ago, 
other advanced computer projects have 
been started in the United Kingdom, 
France, West Germany, and the United 
States. We'll be watching the results 
in years to come. 
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Single-point fuel-injection units are 
simple by design. The throttle-body 
unit mounts on virtually the same type 
of intake manifold used by the more 
conventional carburetor. Although the 
carburetor depends on air being drawn 
into the cylinders to meter the fuel, the 
throttle-body unit relies with greater 
accuracy upon an electrical signal sent 
from the computer. The signal is based 
on inputs from engine sensors that 
measure coolant temperature, mani
fold pressure, vehicle speed, exhaust
gas oxygen content, and airflow mass. 

Copyngh ed materli.JI 



DetrtJit switches to 

Fuel injection was once used almost exclusively on expen
sive sports and luxury cars. But low-cost electronics and 
tightening exhaust-emissions standards have changed the 
picture. Detroit is switching to electronic fuel injection: 
By mid-decade it will totally replace the carburetor, even 
on the least-expensive subcompacts. 

By THOMAS RANDOLPH 
Illustrations by Russell von Sauers 

I 
t was on a sparkling, sub-zero Ohio 
morning last winter that I really 
learned to appreciate electronic fuel 

injection. It was so cold that I could 
hardly turn the key in the frozen door 
lock of the new subcompact. Once 
inside, my breath instantly frosted the 
windshield. But when I slipped the key 
into the ignition and twisted, the en
gine cranked for only an instant be
fore revving smoothly, if a bit stiffiy, 
t,o. a fast idle. 

I hadn't pushed the accelerator ped
al to set the choke, much less pumped 
it furiously to prime the engine, as I 
would have done on some cars. I just 
turned the key, and it started. A few 
seconds later I eased out the clutch, 
gave the engine a little gas, and the 
car pulled smoothly onto the street, 
snow squeaking under the tires. It 
didn't buck, hesitate, or stall once. The 
reason? · Electronic fuel injection. 

Like most drivers, I used to think 
of performance cars when I thought 
of fuel injection: Ferraris, Corvettes, 
and Porsches. True, Volkswagens and 
some lower-priced imported sedans 
have been equipped with fuel injec
tion since the late 1960s. But suddenly 
it seemed as if every U.S. maker was 
adding it to its everyday economy cars 
-cars like the Chevrolet Citation, 
Dodge 600, and Renault Alliance. 

Why the sudden switch? I had cer
tainly discovered at least one benefit 
of electronic fuel injection: better cold 
starting and smoother warm-up. But 
what else does this technology offer? 
What will the changeover mean for 
the average driver and for the U.S. 
auto industry? 

One place I looked for answers was 
the Rochester Products Division of 
General Motors. For decades the name 
Rochester has been almost synony
mous with carburetors. But now the 
company is rapidly becoming one of 
the world leaders in fuel-injection 
technology. Few people realize that 
Rochester has been involved for many 
years in the development of electronic 
fuel injection. 

"In 1970 we worked on an elec
tronic multi-point fuel-injection sys
tem," recalls Roland S. Taylor, chief 
engineer for gasoline and emissions
products design. "But we were unsuc
cessful as far as the marketplace was 
concerned. You couldn't justify the cost 
because you had to buy the electronics. 
The carburetors won out because they 
gave adequate performance for the 
least cost." 

Tipping the balance 
It wasn't long, however, before the 

new clean-air standards began to tip 
the balance. To control exhaust emis
sions, the air-fuel mixture fed to the 
engine had to be precisely controlled. 
If too rich (too much fuel and not 

enough air), emissions of carbon mon
oxide and unburned hydrocarbons 
soared. If too lean; oxides of nitro
gen and engine misfiring became a 
problem. 

If the air-fuel mixture could be 
tightly controlled, exhaust emissions 
would be kept low enough so that a 
catalytic converter in the exhaust sys
tem could handle the light cleanup. 
But a typical engine operates under 
a wide range of temperatures, loads, 
and altitudes, all of which require sub
tle changes in the mixture ratio. 

Toward a solution 
Then, in the mid-1970s, two break

throughs promised a possible solution 
to the mixture-control problem. The 
first, the inexpensive microcomputer, 
needs no further introduction. The 
second, the oxygen sensor, is less fa
mous but almost as amazing. This 
hollow, platinum-plated ceramic probe 
can measure the oxygen level in the 
blazing 1,112-degree-F exhaust gas 
and then tell the computer whether 
the engine is running lean or rich. 

If the air-fuel mixture is rich, there 
will be little oxygen left in the exhaust 
gas. Oxygen ions flow from the inside 
surface of the probe-which is exposed 
to the atmosphere- to the outside sur
face exposed to the exhaust gas. Just 
as in a one-cell battery, this ion flow 
generates a voltage (in this case about 
one volt). 

Continued 
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"Throttle-body injection is cheaper" 
When the mixture is lean, however, 

and there is oxygen in the exhaust 
gas, the ion flow slows, and the sen
sor output drops to nearly zero. 

At first the engineers used the oxy
gen sensor to fine-tune the carburetor 
while the engine was running ["Feed
back-Carburetor Systems," PS, Sept. 
'82]. The voltage signal from the oxy
gen sensor, along with data from sen
sors measuring nngine temperature, 
speed, and manifold vacuum, was fed 
into the on-board computer. An input 
signal from the computer then ad
justed a mixture-control solenoid in 
the carburetor body. However, because 
a carburetor is a maze of separate air 
and fuel circuits, this closed-loop con
trol, as the engineers call it, is still 
something of a compromise. 

"We went through the whole closed
loop interim because that was all we 
really had," says Taylo;r. "We had to 
respond very rapidly to the emissions 
standards. But we really felt that the 
carburetor wasn't the best way to meet 
the standards." 

Moreover, the carburetor was grow
ing increasingly complex, even with
out the addition of electronics. Owners 
were starting to complain that cars 
were hard to service and sometimes 
didn't run well no matter how often 
they were fixed. And because of the 
closed-loop systems, many cars already 
had small microprocessors tucked un
der the dash. 

A love affair 
Engineers love electronic fuel injec

tion. The first time I picked up an 
injector-the part that actually me-

ters the fuel into the engine-! un-
derstood why. . 

The injector is nothing more than a 
solenoid-operated valve, small enough 
to fit in the palm of your hand. Al
though some precise machining is in
volved in manufacturing the valve, its 
operation is simplicity itself. There are 
inputs-information from sensors that 
measure things like engine tempera
ture, load, vehicle speed, and exhaust
gas oxygen content. A program in the 
computer under the dash or in the 
kick panel then calculates the precise 
amount of fuel needed to give near
perfect combustion and sends a pulse 
of current to one or more fuel injectors. 
Supply the injector with fuel under 
pressure, zap the solenoid coil with 
about six volts of direct current, and 
you get precisely metered fuel. The 
length of the electrical pulse deter
mines the amount of fuel. 

"By switching to fuel injection and 
controlling one variable-the length of 
the injector pulse-we were able to do 
all of the things we needed to," Taylor 
explains. "Cold-start, warm-up, warm
running, power-enrichment, and alti
tude compensation-all of these can 
be done by simply adjusting the pulse 
width." Not only did more-precise fuel 
metering reduce exhaust emissions, it 
also did wonders for drivability. 

Like General Motors, Chrysler also 
sees a big future for fuel injection. The 
company plans to switch its entire 
passenger-car line to fuel injection by 
1986 or '87. "Why electronic fuel in
jection? Drivability-clean drivabil
ity," Bernie Robertson, chief engineer 
for power-train systems, emphasizes. 
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"It does give us some fuel economy. It 
does give us better performance. But 
the primary motivation is drivability 
and performance feel." 

Two systems 
In the switch to fuel injection at 

Chrysler and elsewhere, two basic sys
tems have emerged. The first, called 
throttle-b.ody injection, bolts onto a 
conventional intake manifold and 
looks much like . the familiar carbu
retor. The throttle-body casting car
ries one or two injectors (depending 
on the fuel demands of the engine), a 
fuel-pressure regulator, an idle-speed 
control motor, and a sensor to tell the 
computer how far open the throttle is. 

The second type, called multi-point, 
uses a separate injector for each cyl
inder. A throttle body in the intake 
passage houses the throttle plate, the 
idle-speed control motor, and some 
type of sensor to tell the computer 
how much air is being swallowed. But 
the intake manifold carries only air, 
not an air-fuel mixture as in a car
buretor or throttle-body-injection man
ifold. Fuel from the individual injectors 
is sprayed onto the back of the hot 
intake valves just as the air enters 
the cylinders. This not only cools the 
valves but also ensures that the fuel 
is completely vaporized. . 

Each type of fuel injection has its ad
vantages. Essentially, throttle-body is 
cheaper, and multi-point gives slightly 
better performance. 

"There will be a division just like 
the one you· used to see between two
barrel and four-barrel carburetors," 
Taylor predicts. "The car you drive to 
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"Multi-point gives better per ormance" 
the drugstore and use to carry the 
kids to school-that's going to be a 
throttle-body car. On heavier cars, lux
ury cars, and sports cars, you'll see 
multi-point." 

Multi-point provides better perfor
mance because it allows careful tun
ing of the shape and size of the intake 
manifold. Passages up to a foot long 
are often used to give good horsepower 
and torque at normal driving speeds. 

"If you try to do that with a carbu
retor or throttle-body injector, you get 
long transport time. Some of the atom
ized fuel drops out into liquid form 
again, which can result in poor warm
up performance," explains Taylor. "You 
can add heat to the manifold to keep 
the fuel from condensing, but you lose 
power· because the volumetric effi
ciency [the amount of fuel and air en
tering each cy Iinder) drops." 

Multi-point is also used with turbo
charged engines for similar reasons. 
Again, the engineers need not worry 
about transporting vaporized gasoline 
through the intake passages. Instead 
they can concentrate on designing the 
turbocharger system to deliver exactly 
the right amount of compressed air for 
each driving condition. . 

All three of the major domestic car 
makers sell both throttle-body and 
multi-point systems. U.S.-built Re
naults use a Bendix throttle-body sys
tem for cars sold in 49 states and a 
Bosch ll}Ulti-point system on those des
tined f6r California, where emissions 
standards are tougher. 

In addition to the technical change 
involved, the switch to fuel injection 
is also bringing a new multinational 

supplier to the U.S. Bosch, which made 
its fame and fortune building sophis
ticated multi-point systems for Euro
pean cars, sees America as a growing 
market for its products. Ford, Chrysler, 
and GM use Bosch injectors and other 
components in their multi-point sys
tems. Bosch also builds the throttle
body injection systems used by Chrysler 
and supplies injectors used by Ford in 
its throttle-body unit. 

Other injection-system parts for US. 
cars are being built by traditional sup
pliers to Detroit. The heart of the 
system, the computer, is built by each 
manufacturer for its own model line. 
Such a mixture of domestic and for
eign sources might have been frowned 
upon at one time, but no longer. As 
one engineer for a US. car maker said 
recently, "We're going to use the best 
that's available in the world." 

And what about servicing these elec
tronic wonders? Many mechanics have 
encountered problems working on the 
newest electronic fuel-injection sys
tems. After all, they're part of a strange 
new world, complete with sealed black 
boxes and sensitive sensors. And al
though the electronics are usually 
reliable, when one of the parts does 
break or malfunction, it can cost a lot 
more than an old-fashioned tuneup. 
But for the mechanic who learns the 
ropes, these systems can be far simpler 
and more logical than the complicated 
emissions controls and carburetor 
they replace. An added bonus is the 
self-diagnostic function that most of 
the computers possess, which checks 
not only its own function but also that 
of its sensors. 

And while the jury is still out on 
the long-term durability, the auto mak
ers seem happy. "We're seeing much 
better customer satisfaction and a lot 
fewer warranty claims," says Taylor. 
"Though that still doesn't say you can't 
do a botch job of it." 

Every engineer I spoke with pre
dicted that electronic fuel injection 
would replace the carburetor on pas
senger cars within three years. Only 
one could think of a car that would 
keep its carburetor. 

A holdout 
At Ford's Service Research Center 

in Dearborn, Mich., a service engineer 
and I were going over service changes 
for the 1984 cars. I couldn't help notic
ing the sleek fenders and slippery 
body panels that made up the front
end test models for the 1985 and later 
cars. Nestled inside were four-cylinder 
and V6 engines, each wearing the tell
tale aluminum air box that could only 
mean fuel injection. So I asked the en
gineer whether any Fords would still 
have a carburetor a year or two down 
the road. 

"The use of fuel injection will be 
expanded," he predicted. "The major 
exception will be the Mustang GT." 

I was puzzled. Why would Ford stay 
with a carburetor on such a high
performance car? Anticipating my 
question, the engineer smiled at me 
and continued. 

"We think the person who buys that 
car is someone who likes to tinker on 
the weekends," he said. ''And we think 
he will be more comfortable with the 
old familiar Holley four-barrel." 11!1 
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At -~t, maglev goes public: 
L. • • 

Wheelless trains that float on air-suspended by a magnetic field and propelled by linear 
motors-have been under development for many years. Now the ·first maglev (for mag
netic levitation) train is in commercial service, connecting the Birmingham, England, 
airport with .a rail terminal in the National Exhibition Centre 1/4 mile away. 

By DAVID SCOTT 

BIRMINGHAM, ENGLAND 

t the new airport terminal in 
this industrial city 100 miles 
north of London you can catch 

a "flight" to Britain's vast National Ex
hibition Centre, though it's only V4 
mile away. 

You walk to the shuttle lounge 
in the terminal, where sliding doors 
match up with those on a 40-passen
ger car drawn up alongside. You step 
in, and in a moment the doors close. 
A subdued hum comes from under the 
floor as the car takes off, floating for
ward gently, almost silently. In 90 sec
onds the car stops. The doors open, and 
you step out into a railroad station in 
the exhibition center. 

Your 114-mile flight was on the world's 
first working maglev (for magnetic 
levitation) train, a wheelless vehicle 
that floats 15 millimeters (0.6 in. ) 
above its elevated track, suspended by 
a magnetic field. 

Maglev trains have been under de
velopment since the 1960s [PS, March 
'67; Dec. '73; Aug. '79], primarily in 
Germany and Japan. A number of re
search vehicles have been built and 
run on test tracks in both countries, 
and development work is ongoing. But 
Birmingham's maglev, developed by 
British Rail at its research facility 
in Derby and built by a consortium 
called the People Mover Group, is the 
first of the breed to enter commercial 

• service. 
Its two cars, each six meters (19.7 

ft.) long, run on a dual-track concrete 
guideway elevated on columns five me
ters (16.4 ft. ) high. The system can 
carry 1,500 passengers an hour for 
each vehicle, and this could be ex-

7& I POPULAR SCIENCE 

World's first commercial maglev serv
ice links Birmingham airport and a 
nearby rail station. Two cars, with fiber-

panded easily by using two-car trains. 
For levitation, the Birmingham 

maglev uses attraction magnetism: 
Each car has four groups of electro
magnets that ride beneath two steel 
suspension rails. These lift the car off 
its support pads. The upward force is 
precisely controlled by a voltage chop
per to maintain a 15-millimeter air 
gap. (A different maglev technology, 
being developed by the Japanese Na
tional Railway, accomplishes levita
tion by repulsion: Superconducting 
magnets generate opposing magnetic 
fields to suspend the vehicle above the 
track.) 

A linear-induction motor (LIM) pro-

glass bodies on aluminum chassis, trav
el on an elevated concrete guideway 
(inset) built -of prefabricated sections. 

vides propulsion for the floating cars. 
A LIM is essentially a conventional 
rotary motor with its circular rotor 
and stator cut open and laid out flat. 
Here the stator is a block of iron-core 
windings fixed to the underside of the 
car. The "rotor" is merely an alumi
num reaction plate running along the 
entire track. 

With the car levitated, there is a 
20-millimeter (0.8-in.) gap between 
the rotor and stator. The alternating 
current fed to the LIM windings in
duces corresponding currents in the 
reaction plate below, and these gener
ate a magnetic flux that drives the 
vehicle. 
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Top speed on the short Birmingham 
line is limited to 30 mph. The motor 
is also used for normal braking, when 
it acts as an induction generator. Elec
tric pow~r for both the lift magnets 
and the LIM is picked up from copper 
conductor rails fixed to the track. In
verters change the DC supply voltage 
to three-phase AC. 

The trains are unmanned and auto
matic: During busy hours they make 
scheduled runs at two-minute inter
vals; at other times you swnmon them, 
elevator fashion, with a push button. 
An on-board computer controls their 
operation. As there is no mechanical 
contact between the moving car and 
the guideway, a chain of inductive 
cable loops fitted along the track serves 
as a multichannel data link with the 
maglev terminal. Various inductive 
and capacitive sensors monitor the 
car's speed, levitation height, magnet 
temperatures, and many other cr iti-
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cal operating factors. The continuous 
stream of information is fed back to 
the central computer, which controls 
all driving funct ions. An additional 
automatic protection system with fail
safe electronics avoids all possible run
ning or passenger-loading hazards. 

Safety is an important feature of the 
maglev system. The underslung sus
pension effectively secures the car to 
the guideway, preventing it from fall
ing or being blown off the elevated 
track. In case of a power failure the 
car drops onto its support pads and 
skids safely to rest. 

Economically sound, too 
This maglev link is no high-tech 

gimmick; it makes sense economically, 
the Birmingham airport authorities 
claim. Maintenance needs are low be
cause there are no rotating parts and 
no track wear. Unlike standard rails, 
maglev tracks need no heating in win-
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Aluminum r eaction plate on the track 
is LIM's "rotor"; windings beneath cars 
are the stator. Varying power differen-

Experimental track switch at British 
Rail's research center in Derby has 
straight and S-curved lengths of track 
on a common base frame, p ivoted near 
one end and supported by rollers at the 

tially to lift magnets in each gr oup 
(sligh tly offset on either side of the 
rails) gives directional stability. 
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other. A linear electric actuator swings 
the entire assembly between straight
a head (upper d rawing) and diverted 
(lower drawing) positions. Sliding 
wedges lock switch in either position. 

ter to melt snow and ice, because trac
t ion doesn't depend on wheel -to-rail 
contact. Maglev's energy consumption 
is similar to that of a comparable 
wheeled vehicle, but overall running 
cost could be up to 10 percent lower. 

Until now, maglev trains have been 
widely regarded as most promising 
for high-speed, long-haul transport. 
Not so, says British Rail, which, after 
detailed study, concluded that magnet
ic-suspension systems offer no great 
technical or economic advantages on 
long-haul lines at speeds below 180 
mph. In addition, ridership on inter
city routes is not sufficient to justify 
such major construction projects, the 
study found. 

British Rail thus sees maglev as 
best suited for short links in shopping 
and conference centers, seaports, and 
other places of high-density people 
movement. It also sees a br ight future 
for the technology in urban-transit 
systems and commuter services, in 
which efficiency, convenience, and en
vironmental factors are more impor
tant than speed and distance. Flexi
bility in route layout gives maglev an 
edge over conventional railroads in 
dense urban areas. The cars can safely 
manage tighter curves, of a radius 
down to eight meters (26.3 ft. ), and 
climb steeper gradients- up to 10 de
grees. That enables tracks to snake 
through congested areas and over hilly 
ground. And a novel arrangement for 
track switching developed by British 
Rail could hasten the birth of "flying" 
commuter trains. 

P oints for maglev 
Although such short links as the 

Birmingham maglev can use rela
tively simple parallel tracks, t rack 
switching is necessary to make possi
ble the more complex routings needed 
for an urban-transit system. At its ex
perimental lab in Derby, British Rail 
has installed a maglev switch: two 
12.5-meter (41-ft.) lengths of track, a 
straight one and a shallow S-curve, 
supported on a common base that piv
ots near one end. This assembly con
nects a single track line on one side 
with a double one on the other. 

A linear electric actuator on the 
ground alongside is coupled to the cen
ter of the roller-mounted switch sec
tion. It swings the section between the 
two positions rather like ordinary 
railroad points. The maglev car can 
traverse the switch at normal cruise 
speed. 

With the Birmingham airport shut
tle, maglev has made a real start as a 
practical people mover. British Rail's 
switch design could advance it further 
along the road as an urban-transit 
system with many advantages. 11!1 
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The first permanent space station may be a privately owned, unmanned platform for man
ufacturing and scientific experiments. Launched from the shuttle, the craft will travel to a 
higher orbit and return to the shuttle twice yearly to exchange payloads. 

By SUSAN RENNER-SMITH 
Illustrations by Adolph Brotman 

'' ce Satellite Repair Co." read the T-shirts sported 
by jubilant shuttle astronauts after April's Solar 

HY.UlA miSSIOn. 

That successful satellite repair paved the way for per
manently orbiting space stations serviced by shuttle 
astronauts. The first of this new breed, planned for launch 
in 1987, may be Leasecraft-a satellite for hire. Cargo 
berths aboard the orbiting platform will be rented to com
panies that want to manufacture materials under gravity
free conditions. The self-propelled modular spacecraft will 
rendezvous regularly with the shuttle to change payloads. 

On Sept. 22, 1983, NASA and Fairchild Industries of 
Germantown, Md., signed a '~oint endeavor" agreement 

Continued 

A 15-ft. aluminum cube (above), Leasecraft has trunnion 
pins (1) for mating with the shuttle robot arm. Fittings ac
cept a bolt-on seven-kW solar array (2), propulsion unit (3), 
communications antenna (4), and separate four-ft.-sq. ''multi
mission" modules (5). These house an on-board computer 
for communications and data handling, an attitude-control 
system with momentum wheels for stability, batteries, and 
systems controls. The craft carries a primary payload (6) 
and auxiliary payloads mounted in containers (7). To ex
change payloads, Leasecraft flies down (top right), retract
ing its solar array and antenna as it maneuvers within reach 
of the shuttle's robot arm. The arm lowers Leasecraft into 
the shuttle bay, removes and stows a payload of space
processed materials, then installs a new payload. After sys
tems checks, Leasecraft flies back to its higher orbit while 
the shuttle returns processed materials to Earth. 
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Providing power for a micro-gravity factory (1) is just one 
of Leasecraft's jobs. Loaded in orbit, the spacecraft can ac
cept massive loads of up to 25,000 lbs. Extra momentum
wheel modules provide stability. Possible payloads include 
an astronomical observatory (2) designed for a multi-year 
flight and a large astrophysical telescope (3). Each relies 
on Leasecraft's star sensors for accurate pointing and uses 
the on-board computer. Though dwarfed by a multi-detector 
earth-and-ocean scanner (4), Leasecraft can easily ferry it 
back to the shuttle for periodic maintenance. 
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to develop Leasecraft. NASA will provide launch services 
for the craft's first two flights. Fairchild will build the 
spacecraft, sign up customers, and manage the program. 

Versatile, multipurpose spacecraft 
With its two solar panels extending 66 feet, Leasecraft 

looks like a stereotype of a satellite. But all components 
are modular (see illustration on opening page), designed 
for replacement by astronaut repair teams. ''All of Lease
craft's modular components are being built right now for 
other programs," says Bernard Raab, director of program 
development for Leasecraft. 

Despite its modular origins, Leasecraft is fundamentally 
different from single-purpose satellites. It is self-propelled, 
for one thing. "The shuttle will drop us off at its normal 
parking orbit of 160 miles," says Raab. "We'll fly up to 
about 300 miles, where drag is much less." 

Unlike Solar Max, the self-propelled Leasecraft can ma
neuver into easy grappling range of the shuttle's robot 
arm. The arm pulls the craft into the shuttle bay and 
changes the payload (see illustration on previous page). 

"Our big breakthrough was the idea that we can change 
payloads-as well as modules-on orbit," Raab says. "That 
seminal idea made it clear that we could stay on orbit 
permanently." 

The second breakthrough was the realization that pay
load size is unimportant. "Because we only attach on orbit, 
where the loads are very low, the payload can be huge 
-much bigger than Leasecraft itself," Raab says. 

Such versatility means that for the price of one satel
lite and one launch, Fairchild gets a multipurpose space
craft. On one tour of duty Leasecraft might carry a remote
sensing satellite for detailed Earth observation; on the 
next the craft might carry a giant telescope-or a minia
ture factory. And Leasecraft can service at least two or 
more payloads at once. 

The primary payload dictates the altitude and position 
and has first call on power and computer systems. Most 
primary payloads will be either data-collecting instruments 
or materials-processing factories. "The commercial future 
of space is in materials processing," says Raab. 

Micro-gravity changes the way materials behave. Large 
super-pure silicon crystals grow uncontaminated by con
vection currents. Rare superconducting alloys too heavy 
to combine in gravity can be formed in micro-gravity, and 
living cells that clump together on Earth readily separate. 

Each Leasecraft will also carry an auxiliary payload or 
two. Small enough to fit into a basic module, these re
quire little service. "Plant-growth experiments would make 
good auxiliary payloads," says Raab. "They don't care where · 
they're pointing·; they need very little power; they just want 
low gravity." 

Fairchild will charge up to $1 million a month for aux
iliary payloads and up to $4 million for primary payloads. 
The charges include planning, mission control, and data 
collection. 

Why not use the shuttle payload bay to do these jobs? 
"The shuttle fires thrusters to maintain orbit. And the 
astronauts bounce around and hit the walls," says Raab. 
"There are experiments that are very sensitive even to 
those milli-G pulses." But Leasecraft, in its higher orbit, 
can drift for long periods. "We could go from six months 
to a year without having to compensate for drag," Raab 
says. 

Won't NAS.Ns manned space station, authorized by Presi
dent Reagan in January, make Leasecraft obsolete? All 
versions of the space station feature unmanned platforms 
circulating nearby. "We hope to become one of those 
platforms," Raab says. ''And we felt we could get into space 
a lot sooner than the space station." ll!l 

Copynghted matenal 



Plug your computer into the world by 

A modem links your computer with other computers-over the telephone line-to add 
capabilities far beyond those of any other peripheral device or software program. But the 
speed and manner in which a modem exchanges data and the amount of built-in intelligence 
it contains are important considerations when deciding on which one to buy. 

By JAMES R. BERRY 
Illustration by Roy Doty 

h, vacations! Book a hotel. 
Make plane reservations. Shop 

clothes. Hit the bank for 
cash. Buy gifts for relatives ... lots of 
work. But I did it all-this morning. 

Tired? Not me. I never left home. 
I merely typed at the keyboard of 
my home computer. My electronic 
requests-ordering, communications, 
and information-were instantly 
carried out by a network of larger 
computers at the other end of the tele
phone line. 

To do it, I simply added a modem-a 
little black box- to my system. The 
computer plugs in one end; the other 
end attaches to the phone line. I then 
just dial the phone number of the serv
ice I want. 

The services available include more 
than a dozen commercial data bases 
and hundreds of privately run com
puter bulletin boards that send in
formation that ranges from Smokey 
Yunick's tips on car care in POPULAR 

SciENCE to the weather forecast for 
Zanzibar. With a modem you can trans
fer bank funds, order airline tickets, 
look for a job, get a date, send letters, 
receive programs, list a house for sale, . 
shop for bargains on cameras, cars, 
and TV sets ... and lots, lots more. 

But plugging into this electronic 
universe can be filled with thorny 
choices and aggravating frustrations. 
Manufacturers offer a bewildering 
array of features, and making the con
nection between modem and computer 
can turn a saint mean (see box). 

Understanding what makes modems 
work, along with some vital terminol
ogy, can save you a lot of trouble in 

Continued 
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. _ .. .. _ ·-· --·- - ·--
LEDs on Hayes Smartmodem 1200 
display status. Baud rate changes auto
matically for the service you call. 

Buttons on Novation J-Cat smart mo
dem allow manual connect and unit 
test. Status is given by LEDs. 

Acoustically coupled modems, such as 
the Lexicon Lex 11, send and receive 
data via handset placed in rubber cups. 

Some representative modems 

Make and Baud Direct 

For portable use, this Anchor Automa
tion's Volksmodem is powered by a 
nine-V battery. It lasts for about a year. 

Smart List 
model rate.·. connect Acoustic 

Full 
duplex 

Half 
duplex features price ($) 

Anchor Automation 
Volksmodem 
Mark VIII 
Mark XII 

Hayes •. 
Smartmodem 300 
Smartmodem 1200 .-

Lexicon 
Lex 11 
Lex 12 
Lex 15 

Novation 
Cat 
D-ear · ' . 

' 
J-Cat • 
103 Smart Cat 
212 Smart Cat 

Tandy Corp 
18 
AC-3 
OC-Modem II 
DC-2212 • 

U.S. RQ!x>tics ., ' ., 

Phone Unk 
... 

Micro;.Link 300 
Auto Unk 300 
Password 
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70 
159 
399 

289 
699 

145 
180 
360 

189 
199 
149 
249 
595 

100 
150 
200 
400 

269 
239 
269 
449 

buying, installing, and using a unit. 
But first you should know why you 
need one at alL 

What modems do 
The basic idea is to connect two 

computers by means of a conventional 
telephone line. But there's a techni
cal problem. 

Computers work with single "bits" 
of information. A bit is either "on" (a 
voltage is present), or it's "off' (no 
voltage). Strung together, the bits of 
on (1) and off (0) data represent digi
tal information. 

A telephone, however, is designed to 
use analog signals-a constantly 
changing voltage that normally repre
sents a voice. It simply won't pass the 
single on or off pulse used by digital 
circuits. 

That's where the modem (for modu
late, demodulate) steps in. A modem 
assigns a certain analog tone to each 
0 and each 1 bit. To send a 0 over the 
telephone line, it uses one tone; to 
send a 1, it uses another. The receiv
ing modem converts the tones back to 
their origi~al bits to recreate the in
formation in the receiving computer. 

Modems are connected to the phone 
line in two ways: acoustically or di
rectly. Acoustic modems have rubber 
cups into which a telephone's hand
set fits. The tones are transmitted and 
received through the telephone's ear
and mouth-piece. Direct-connect mo
dems plug directly into a modular wall 
jack just like an extension telephone. 
Data flow directly over the telephone 
line, bypassing the handset entirely. 

You need acoustic modems when a 
wall jack isn't available. If you're ail 
on-the-road "-computerized" salesman, 
for instance, yoU'll need the acoustic 
type because many hotel rooms don't 
have modular wall jacks. 

Direct-connect modems are more 
convenient and reliable, and usually 
offer more features. (I'll tell you about 
these shortly.) The direct-connect mo
dem electronics may be in a separate 
box that attaches to your computer 
with a cable, or they can come on a 
printed circuit board that installs in
side (or on) your computer. 

Although most modems use AQ pow
er (through a step-down transformer), 
those designed for specific computers 
often use the computer's internal pow
er supply. Still others use a battery, 
making them perfect for portable 
computers. 

Tech specs 
Whether you plan to buy an acous

tic or direct-connect unit, getting 
acquainted with some of a modem's 
technical characteristics will help you 
make a shrewd choice. There are four 

Copynghted material 



main items to check: baud rate, com- ..--- .,....------------------- - ---------, 
patibility, half or full duplex, and 
answer-originate mode. Here's what .. 

Con~ng a modem 

each of the terms means: If you buy a modem that's desigJied for a· spe- aimodem. (The· connector may be marked·· 
Baud rate. This is the speed by cific ,c<;>mpJiter, ypu'U rarely have ~difficulty otE, MODEM, or coMMUNICATIONs.) Just ·add '·· 

which a modem sends data over tele- making~ it work. This type of modem merely · a{direct (pin-for-pin) cable, and you're done; · 
phone lines. The most popular rate is plugs int9 a socket within the computer. An However, some serial interfaces may be in-
300 baud. How fast is that? As a gen- external, stand-alone modem usJJally comes· ternally wired as data-communications equip- . 

with a cable that's pre-wired to the computer's ment. That means the interface represents 
eral rule, divide the baud rate by 10 serial plug. the same connection .as from a modem and ; 
to get the number of characters per Most:modems, however, ·are designed to be is designed to run a printer or to simulate a 
second. A 300-baud modem, therefore, used with any computer. That means the wir- modem for special applications. Because ct' 
sends or receives up to 30 characters ing between them and the computer could modem-to-modem connection won't work, 
per second, about as fast as speed vary, depending on the computer you own. you'll have to do some rewiring. But don't geL 
reading. Happily, one semblance of a standard does n~rvous-it's. easy. You simply reverse the : 

Another common baud rate is 1,200 exist: All modems use a computer's serjal port, . w{r.e.s Qn pins·twi;l and three (data in and outt -'~ 
- four times faster. At this speed, mes- called the "EIA RS232-C" serial interface, of the interface connector. Although this can·. 
sages whip across a screen. Commer- usually abbreviated to RS232. (If your com- be done inside the computer, it's easier to . 

puter doesn't have a serial interface, you must simply reverse the wires on the modem cable. 
cial data bases that transmit at this add one. Check your computer's manual.) • connector. (Sometimes, depending on the 
rate (as well as 300 baud) often charge Ther~ are two ways in which a c'omputer's m.Odem, other wires must be cut; check th~ , 
double the fee for the higher speed. seri~l interface may be internally wired. The · . modem instruction manual carefully.) · 
But because you are charged by the first is called data terminal equipment, which . · An even easier solution? Check with your . 
length of time you use the system, this means .the interface represents the· connec- d~le!' or the modem maker. Usually, pre-wirecl 
can still be a saving. tiorf from a computer. This is. the correct cables ($15 to $40).are available for a particu-

The disadvantage of a 1,200-baud configu:rat.ion for connecting it directly to la[c~mputer-modem connection.-J .. R. B. · 
modem? Price. It usually costs more'--- ---------------'------- --- - -----" 
than twice as much as a 300-baud 
unit. For most people, the more sedate 
pace of 300 baud is fine. But if you 
intend to use a service routinely for 
sending and receiving lots of data, the 
more expensive 1,200-baud models 
will eventually save you money. 

Compatibility. For two modems to 
communicate with each other, they 
must both use the same tone-encoding 
and -decoding method. To ensure com
patibility, modems must conform to 
certain technical standards. Although 
there are several different standards 
for tone encoding, the two you should 
look for are called Bell 103-J (often 
abbreviated to Bell-103) and Bell212-
A (or Bell-212). Bell 103-J is the stan
dard on which most 300-baud modems 
operate; Bell212-A is the standard for 
1,200-baud use. 

Full or half duplex. This designates 
two-w:ay or one-way-only transmis
sion. In half duplex, a modem com
municates in only one direction at a 
t~me. If it's sending, it can't receive; 
if it's receiving, it can't send. A full
duplex modem can send and receive 
data simultaneously. 

Full-duplex capacity is a must for 
communicating with many data bases. 
(Data are exchanged constantly as 
you work.) Even inexpensive modems 
have full-duplex capacity. Check with 
your dealer to avoid models that have 
only half duplex. (Some models have 
a switch or command that forces a full
duplex modem into half-duplex opera
tion. This is for special communica
tions and is not often needed.) 

Answer-originate. A modem with 
answer capability can only receive 
data. Originate modems can only send 
data. Answer-originate modems do 
both. Even inexpensive modems in-

elude answer-originate capability, so 
there's little reason to do without this 
feature. 

Finally, you may also see the term 
"asynchronous transmission." This 
means that data are sent in spurts 
from the computer. All modems de
signed for personal computers accept 
asynchronous transmission. 

Intelligence 
Acoustic modems require human 

help to make or answer a phone call. 
You must install the handset and dial 
the number for outgoing calls, for in
stance, and throw a switch to answer 
incoming ones. But many direct-con
nect modems have built-in intelligence; 
they're usually referred to as "smart" 
modems. 

Smart modems work automatically. 
They make outgoing calls by dialing 
pre-programmed numbers and estab
lishing contact with a remote com
puter. Or, when someone calls you, 
a smart modem answers the phone and 
readies your system to accept incoming 
data. 

But smart modems- depending on 
their IQ- are capable of more. Some 
.store 10 or more telephone numbers 
in a memory, any one of which can be 
dialed by a simple command. In addi
tion, passwords and ID numbers nec
essary to connect with data bases can 
be stored and transmitted by one or 
two taps on the computer's keyboard. 
Some modems re-dial a number up to 
10 times when necessary, and others 
may dial many different numbers until 
a computer answers. 

Other smart-modem features: built
in speaker for monitoring the line 
while dialing is done; automatic ad-

justment to baud rate (300 or 1,200 
baud); push-button or rotary dialing; 
an internal clock to send data at a spe
cific time; a ring counter so it answers 
only after a certain number of rings; 
and LED lights to show the modem 
status. 

But whatever modem you buy
smart or not-you'll need a commun
ications-software program to tell 
your computer how to use it. Soft
ware ranges anywhere from $15 to 
$250 and more, depending on capabil
ities. At the least, a simple program 
will put your modem on-line with any 
data base within reach of a telephone 
line. 

The more sophisticated software, 
however, is written to use other pe
ripherals in your system and to take 
advantage of a smart modem's brain
power. (Even though a· modem has 
built-in intelligence, it still needs to 
be told what to do.) Menu selections 
give the modem instant instructions 
or allow you to use your printer or disk 
drives for saving and retrieving data. 

Finally, when buying a modem, do 
some comparison shopping. List prices 
are regularly discounted, and in some 
instances no-frills software is included. 
In addition, manufacturers often in
clude free time on one of the popular 
data bases- such as The Source and 
CompuServe. That feature alone is 
sometimes worth more than the mo
dem itself. 1111!1 

SILICliD MANUFACTUR111S' ADDRESSES 
Anchor Automation, 6913 Val jean Ave., Van Nuys CA 9 1406; 
Hayes Microcomputer Products, 5923 Peachtree Industrial 
Blvd., Norcross GA 30092; Lexicon Corp., 1541 65th Ave. 
N.W .. Fort Lauderdale FL 33313; Novation, Inc., 20409 Prai
rie St., Chatsworth CA 91311 ; Tandy Corp. (Radio Shack), 
1800 One Tandy Center, Fort Worth TX 76 102; U.S. Ro
botics, 1123 w. Washington. Chicago IL 60607 
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FORD 
for 

plus hotter engines and a new 
skid-control brake system 

Merkur's power will come from a 1 
hp version of the turbocharged 2.3-liter 
four-cylinder already found in Thun
derbird turbo coupe and Cougar XR-7. 

By JACK KEEBLER 

rom what I saw in Dearborn, 
Mich., the building blocks are in 
place for a performance renais

sance that will rival or even eclipse 
the Big Four production-car perfor
mance wars of the late 1960s. 

At Ford, the centerpiece of this go
fast smorgasbord is the Merkur (pro
nounced mare-coor), designed and 
built by Ford of Germany. I ran a pre
production model up to an indicated 
130 mph on one of the straightaways 
at Ford's Romeo proving grounds, and 
hand-timed four sub-eight-second zero
to-60-mph runs. 

But economy has not been forgotten. 
Ford's Hank Nickol, power-train engi
neering director, predicts that Merkur 
EPA numbers will be about 22 mpg 

84 I POPULAR SCIENCE 

The 130-mph Merkur is Lincoln-Mercury's 
alternative to the European performance 
imports. Higher-output versions of the 
2.3- and five-liter engines pump new mus
cle into performance models, and a new 
type of electronic anti-lock brake system 
gives increased control in skid situations. 

for the city and 30 on the highway, 
pending certification. 

Despite the industry trend, the new 
car is a rear-drive. German engineers 
at the June preview cited several rea
sons for the rear-drive setup: more 
engine-bay room; superior chassis bal
ance for performance driving; and eas
ier service access to transmission, 
drive shaft, and independent rear 
suspension. Also, rear-drive allowed 
engineers to optimize the angle of the 
hood (because of the north-to-south 
orientation of the engine) for the 
smoothest air penetration. 

And Merkur is a showcase for some 
of the most effective aerodynamic
efficiency tweaks in the industry. 
These mean reduced exterior wind 

noise, better cooling for the engine and 
brakes, reduced power requirements 
to maintain a given road speed, and, 
of course, lower fuel consumption. The 
Merkur, for example, will get fully in
tegrated aerodynamic headlights sim
ilar to those already on the Mark VII. 
At its rear is Ford's biplane spoiler. 
Adapted from the Probe III, a concept 
car, the spoiler not only cuts drag but 
reduces lift at high speeds. The net 
result is a 0.32 drag coefficient, which 
Ford claims is the best in the five
passenger-sedan class. 

How much is all this European tech
nology going to cost? "Merkur will be 
fully equipped at around $16,400," 
according to Robert Rewey, vice-presi-

Continued 
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Merkur XR4Ti, sold by Lincoln-Mercury and built in Cologne, West Germany, will soon zig and zag down American roads. 

Ford Mustang GT sports a 210-hp VS engine, 60-series unidirectional tires, and a short-throw five-speed manual transmission. 



• • 

A fuel-injection-equipped VS and taut suspension make the four-door Mercury Marquis LS the car for fast-lane families. 

Ford Thunderbird's '2.3-liter turbocharged four-cylinder 
engine has been tuned to deliver more power and less noise. 

Mercury Cougar XR-7, T-hird's sister model, gets a new 
grille, fog lamps, and a wind-cheating front air dam for 1985. 

dent and general manager of the Lin
coln-Mercury division. 

Hotter engines 
The hottest engine from Dearborn 

will be the five-liter (302-cu.-in) four
barrel V8. With tubular headers, dual 
mufflers, and roller tappets, the en
gine should develop as much as 210 
hp. An electronic-fuel-injection ver
sion will also be available in the 
Mustang, Capri, LTD LX, and even 
the Mark VII LSC. . 

The 2.3-liter (140-cu.-in.) high-swirl
combustion engine in the Tempo/Topaz 
will get electronic fuel injection for 
1985. In addition, a stronger version, 
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dubbed the HSO-EFI, with modified 
combustion chambers, larger-capacity 
injection system, hotter camshaft, and 
less-restrictive exhaust system, will 
produce 20 percent more horsepower 
and 15 percent more torque. The over
head-cam 2.3-liter turbo engine in 
the Thunderbird and Cougar XR-7 
has been improved with an electronic 
waste-gate control system. The turbo 
itself has also been modified to 
improve low-rpm engine response. 
Higher-flow injectors will handle the 
increased fuel demands. Ford is look
ing for 10 more horsepower from this 
engine. Ford engineers hinted that an 
improved CSVO Mustang only) version 

of this engine may produce better than 
200 hp before the end of 1985. 

Appropriately, Ford will introduce 
a more-effective braking system as it 
beefs up its line with stronger-running 
models. Electronic four-wheel skid 
control will be standard equipment on 
all Mark VII and some Continental 
models. With,this system, a computer 
and its sensors monitor and compare 
the individual rotational speed of each 
wheel. If one wheel slows quicker than 
the others, the computer compares the 
signals and modulates hydraulic pres
sure to the appropriate channels. This, 
says Ford, prevents wheel lockup and 
loss of steering control. IE! 
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Alliance convertible (above) has power
operated top. Standard power train is 

AMC 
for 

Besides the convertible, 
AMC offers a larger four
cylinder engine plus a turbo 
diesel for its 4 WD vehicles. 

By JIM DUNNE 

merican Motors, with the help of 
its French connection, Renault, 

some welcome improve
ments in its most important product 
lines for 1985: a convertible model for 
Alliance, more power for Alliance and 
Encore, and a turbo-diesel engine for 
Jeep Cherokee and Wagoneer. 

The changes that went into the Al
liance convertible are all American. 
The new model is built on the Alli
ance two-door platform. Details are 
similar to those in convertibles of old, 
but with a few extras. The top is lined 
with an extra layer of fabric inside for 

1.7-liter fuel-injection four with five
speed manual transmission (automatic 

better appearance and a slight noise
control advantage. The quarter win
dows can be lowered, and the vinyl 
rear window can be zipped out. How
ever, because of the folding-top mech
anism, the rear seat is only wide 
enough for two adults. 

A new 1. 7 -liter (105-cu.-in.) engine 
gives Alliance and Encore models 
more muscle. It's standard on the con
vertible and top-of-the-line Encore GS 
hatchback and Alliance Limited mod
els, and optional on lower-priced mod
els. The engine is an overhead-cam 
type that overcomes a weakness of the 
1.4-liter (85-cu.-in.) engine: lack of 
midrange ,power. The 1. 7 will furnish 
passing power at highway speeds, in 
addition to being quicker in stop
and-go traffic. I hand-timed a zero-to-
60-mph reading of less than 15 sec
onds in an automatic-transmission
equipped convertible. 

The big news for the four-wheel
drive Jeep Cherokee and Wagoneer 

is optional). A 2.1-liter turbo diesel is 
available for Wagoneer (below). 

lines is a 2.1-liter (128-cu.-in.) turbo 
diesel. Rated at 85 horsepower and 132 
foot-pounds of torque, the diesel will 
be slow compared with gasoline en
gines. (I hand-timed a 19-second zero
to-60 run.) But mileage will be high 
for this type of vehicle. In ordinary 
driving, buyers can expect economy in 
the 30-mpg range; gas engines with 
the same five-speed manual will reach 
only about 20 mpg. 

Three features of the turbo diesel 
are different: an aluminum block, an 
intercooler for the turbo, and an over
head-cam design. The turbo, with the 
added power from the intercooler, is 
designed to pump the air-fuel mixture 
to the engine at lower speeds. There 
is also less lag between power demand 
(when the accelerator is depressed) 
and power delivery (when the turbo 
kicks in). A water separator is in
cluded in the diesel-fuel-delivery sys
tem to prevent burning of water-laden 
fuel. lim 
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Aerodynamic details include near-flush door handles, a bonded windshield, flush side glass, and sleek side-view mirrors. 

After trailing other mini-van 
makers, Chevrolet unveils its 
rear-drive Astro, betting that 
V6 power and a higher pay
load will appeal to those wait
ing for Chrysler's front-drive. 

By JACK KEEBLER 

he Chevrolet Astro mini-van is 
the late.st in vehicle shrink-think 
from General Motors. Power for 

the M-van, which is about 800 pounds 
lighter than the full-size G-van, will 
come from either the 2.5-liter (151-
cu.-in.) "Iron Duke" four-cylinder en
gine rated at 92 horsepower or the op-
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tional4.3-liter (263-cu.-in.) 90-degree 
V6 rated at 145. EPA city fuel econ
omy should be about 25 mpg for the 
four and 20 for the V6, say Chevy 
sources. Combine that kind of mile
age with the 27 -gallon fuel tank, and 
you can see the potential for long
range cruising. There are three trans
mission choices: a Muncie four-speed 
manual, a Borg-Warner five-speed 
manual, and a four-speed automatic. 

Why did GM decide on rear drive? 
"We considered front drive," said Har
vey Edson, assistant staff engineer for 
M-van development. "But we felt that 
for this application, which is commer
cial as. well as passenger, the traction 
and gradability [hill-climbing ability) 
of rear drive would be superior to that 
of front drive." 

A more obvious indication that the 

vehicle was designed with an eye to
ward the commercial market is the 
Astro's 2,500-pound payload. (Compare 
that with the Chrysler van's 1,700-
pound payload.) Astro also has a 5,000-
pound towing capacity; the Chrysler, 
with the optional2.6-liter (156-cu.-in.) 
engine, can tow only 2,000 pounds. 
And to brake the bigger loads Astros 
will haul, Chevy fitted 12-inch vented 
discs in the front and 91/2-by-two-inch 
drums in the rear. 

Suspending the sleek (0.38 drag 
coefficient) sheet-metal body are coil 
springs and unequal-length upper and 
lower A-arms in front. Innovative 
fiberglass variable-rate leaf springs 
and a live axle support the rear. Watch 
for a head-to-head PS road test of the 
Astro, Chrysler mini-van, and Ford 
Aerostar van early next year. 11!1 
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A small car can tow this 20-
foot trimaran, thanks to re
tractable floats. Extended, 
the outrigged floats create a 
spacious, stable sailboat. 

By SUSAN RENNER-SMITH 

wift as a racer in brisk winds 
yet stable as a raft-that's the 
Eagle. More, this 191/2-foot-long 

craft is roomy enough to seat six 
day-trip sailors and to sleep three 
overnight. Yet the 14%-foot-wide tri
maran telescopes to just eight feet, 
making it legal for trailering. 

The unique craft was designed by 
New Zealander Ian Farrier. Farrier is 
known for his ''Trailer-tri" sailers 
-folding home-builts made of ply
wood. Though the Eagle is a commer
cially built fiberglass boat (U.S. maker: 
Pyramid International, 7503 Chippe
wa, Houston, Texas 77238), its floats, 
or amas, fold for trailering like Far
rier's early designs. 

The amas are bolted to tubular out
riggers. Two A-shaped supports extend 
from the main hull to the midpoint of 
each tube. The supports allow the 
amas to swing down 90 degrees, snug 
against the main hull. It takes two 
minutes to fasten the tubes in place 
for trailering and about the same 
amount of time to extend the outrig
gers to their full length. 

Once underway, this commodious 
craft has features that appeal to both 
family-oriented day-trippers and seri
ous sailors. First, there's speed. In 
light winds the Eagle keeps pace with 
similarly equipped mono-hulls. But in 
medium to heavy winds the craft's 
amas slice through swells without get
ting swamped (as a heeling mono-hull 
can), while its large sail plan (225 sq. 
ft .) moves the boat briskly at reported 
speeds of up to 20 knots (23 mph). 

An open boat, the Eagle has some 
features not found on some boats with 
cabins. The optional canopy, for exam
ple, can stay up under sail-a boon if 
you've ever traveled before the wind 
on a hot, cloudless day. A large icebox 
holds three beverage cases. 

With trailer, the Eagle costs 
$12,658. The canopy adds $385. 11!1 

A go-anywhere boat, the Eagle (top) 
has a shallow draft. With the four· 
ft. centerboard up, it floats in 15 in. of 
water. On land, it can go where equally 
beamy boats can't. Folding outriggers 
(middle) telescope the boat to trailer 
size (bottom). Launched folded, it uses 
standard ramps. 
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Popular Science leisure-home plan 



A gracious home packed with amenities 
needn't exceed 1,000 sq. ft. of floor space. This 
laboratory-tested passive-solar model has a 
metal roof -and a swimming pool. 

ByALLEES 

hile offering fairly conventional "curb appeal"
except for the novelty of that ribbed metal roof 
(top photo, opposite page)-this home changes its 

personality when viewed from the south (bottom photo, 
opposite page). This house is presented as a scale 
model, rath~r than iri the usual artist's rendering, because 
San Francisco Bay-area architect Suzanne P Booth has 
access to the sky dome (for testing solar gain) at Law
rence Berkeley Laboratory, and such testing requires an 
accurate model. During tests Booth adjusted the model 
for optimum results then drew up final plans. 

Though infrequently used on houses, metal roofs can 
be a design feature [PS, Oct. '83]. The type chosen for this 
house has two-inch battens, is light-colored to reflect the 
sun (to prevent overheating), is lightweight and fireproof, 
and lasts the life of the building. 

It's hard to believe that so much gracious living has 
been packed into a 994-sq.-ft. floor plan (Plan A), but bear 
in mind that a well-designed small house offers many ad
vantages: lower construction time and cost, of course, but 
also lower taxes and insurance, lower energy consumption, 
and lower maintenance. For those who want a slightly 
larger version, Booth has incorporated an additional 300 
sq. ft. in Plan B, which offers larger bathrooms and bed
rooms and an optional basement. 

The two south wings that flank the pool define living 
areas. The west wing 'is a large sunken living room en
tered by five-foot-wide stairs (for extra party seating). A 
ventilation chimney above contains a bidirectional fan: It 
exhausts heated air through vents in summer and blows 
it back into the house in winter. 

The kitchen, laundry, and bathrooms are adjacent to 
each other in the east wing for efficient plumbing runs. 
The moderating effect of the pool's water mass is part of 
the solar design. Thermosiphon collectors on the 45-degree
angle roofs heat the pool and domestic hot water. Con
crete floors in the living room and the central "great hall" 
are covered with ceramic tile to provide storage mass for 
direct solar gain. 11!1 

How to order your plans 
One set of deta iled, professionally drawn blueprints for this house is 
$75 and includes a solar diagram; each additional set ordered at the 
same time (for construction, financing, and obtaining permits) is $15. 
A materials list costs $20. Address orders or queries (specify Plan A, 
994 sq. ft., or Plan B, 1,300 sq. ft., with or without basement) to 
S.P.B. Design, 3106 Sweetbrier Cir., Lafayette, Calif. 94549. Add 
$3 to all orders to cover postage and handl ing. 
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~uilding panels 
Gurved translucent panels, 
suitable for walls, roofs, or 
skylights, are available from 
Kalwall Corp. <Box 237, 
Manchester, N.H. 03105). The 
Kalcurve panels, made in 
various sizes, complement 
the firm's flat wall-and-roof 
system, which is based on 
bonded fiberglass sheets. 
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Computer car 
Need a mobile computerized 
office? This Daimler limo 
is equipped with an Epson 
HX20 computer and a Sony 
printer and monitor. There's 
also a phone, TV, VCR, and 
hi-fi gear. Jaguar's super-car 
is powered by a 164-hp 4.2-
liter (256-cu.-in.) engine. 
Price in Britain: $68,000. 

TV headphones Q 
Sound Plus boosts the sound 
volume for hearing-impaired 
persons, while others hear 
programs at normal levels. 
A TV mike and transmitter 
relay audio to headset re
ceivers via infrared light. 
Price: $200. Controlonics 
Corp., 5 Lyberty Way, West
ford, Mass. 01886. 

¢Flying ambulance 
Doctor and nurses can super
vise up to eight patients on 
a Canadair Challenger jet 
converted by Swiss Air-Am
bulance REGA. The service 
also has two Learjets and 12 
helicopters. Since 1960 some 
6,000 patients have been re
turned to their countries by 
the donor-backed service. 

Hot wagon 
VW's tes t-bed Polo Sprint 
has a rear-mounted fuel-in
jection 155-hp engine instead 
of the usual 50-hp front
drive. A supercharged flat 
four delivers zero-to-60-mph 
acceleration in less than 
eight seconds and top speed 
of 125 mph. VW modified the 
car for handling tests. 
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Future fighters 0 
To dodge missiles and other 
supersonic jets, says West 
Germany's MBB, highly ma
neuverable fighters for the 
1990s will have these fea
tures (right, top): a modified 
delta main wing, small front 
canard, twin rudders, and 
intakes for twin jet engines 
mounted under the single
seat fuselage. Rockwell In
ternational's idea for a sub
sonic-to-supersonic fighter 
(right, bottom) is also a twin
jet, twin-tail single seater, 
but without the canard. 
Rockwell engineers plan to 
use big leading-edge flaps 
for tight maneuvering. A de
flected jet exhaust would re
duce takeoff time and aid 
combat maneuvering. The 
plane would be 60 ft. long 
with a 47-ft. wingspan. 

Solar charger 
.Hook up the M82 solar mod
ule to trickle-charge batter
ies for recreational vehicles, 
camp lights, and other appli
cations, says Atlantic Solar 
Power, Inc .. (6455 Washing
ton Blvd., Baltimore, Md. 
21227). The charger mea
sures 111/4 by 141/ .. in. 

Plastic-body van 
The 65-in.-high Espace has 
a glass-reinforced polyester 
body with a drag coefficient 
of 0.32, says Renault. 'fhe 
front-drive van seats seven 
in three rows. Cargo capa
city: up to 160 cu. ft. A 110-hp 
gasoline engine and 88-hp 
turbo diesel are options. It's 
not available here. 

¢ 100-mpg car 
Top speed for its 100-mpg 
$5,500 commuter car is 85 
mph, says Design Evolution 
4 <Box 143, Lebanon, Ohio 
45036). The 40-hp single
cylinder engine drives a five
speed transmission. Zero-to-
60-mph time: 13 seconds. A 
plastic body cuts weight to 
less than 500 lbs. 

¢ Sporty hatchback 
Fiesta XR2 from European 
Ford has a 1.6-liter (98-cu.
in.) 96-hp engine that gives 
it a top speed of 112 mph. 
Acceleration to 60 mph takes 
8.7 seconds. Ford says mile
age is 39 mpg highway, 26 
city. Ventilated front disc 
brakes and a beefed-up sus
pension are standard. 

Plastic insulation 
Red-hot Positherm sheets 
block heat from bare hands, 
but Feuchs Technologies (16 
Lake St., White Plains, N.Y. 
10603) says its new plastic 
building insulation will help 
trim fuel bills. The cellular 
plastic has an insulating 
value of about R-5 per inch 
and the highest fire rating. 
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What's New 

Energy house 
The 7,500-sq.-ft. Design 
Home at the New Orleans 
World's Fair is sheathed 
from roof to foundation with 
6,800 sq. ft. of %-in.-thick 
foam board. Cedar siding 
faces the "thermal envel
ope," which encloses four in. 
of batt insulation. The wall 
system has an R-value of 19. 

Advanced STOL 
A unique rectangular wing 
with angled wing tips distin
guishes this Dornier amphib
ian from its ancestor-a 
World War II flying boat that 
was used for rescue missions 
until the '70s. Three Pratt & 
Whitney turboprop engines 
power the experimental 
STOL craft. 

Light amphibian 
Another amphibian, the Sun 
Ray, weighs just 250 lbs. The 
key? High-strength, light
weight Kevlar aramid fibers, 
honeycomb foam, and Mylar 
polyester foil. The 13.3-ft.
long plane's fuel-sipping 30-
hp engine hits speeds of 63 
mph. Sun Aerospace, Box 
317, Nappanee, Ind. 46550. 
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Bike bags 
A lever-locked mount se
cures the Kirtland ST II pan
niers on even the roughest 
rides, claims Mine/Snow
bridge (Box 4059, Boulder, 
Colo. 80306). The $100 packs 
snap together to be carried 
like luggage when off the 
rack. The $80 handlebar bag 
has a .shoulder strap. 

Sit-down skis 
Like a downhill skier, this to
boggan rider zigzags on a 
slalom course. The Swing
rode! sled's flexible-plastic 
control arms twist and angle 
the broad runners, giving a 
smooth, safe ride over ridges 
and troughs, says Rudisport 
(Johannes-Weisser-weg 8, 
7900 Ulm, West Germany). 

;- !' 
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What's New 
in Boating 

BY SUSAN RENNER-SMITH 

Triple rule 
A parallel rule with an extra 
blade cuts error-causing slips 
when charting a course. It 
moves in four directions so 
it's easy to transfer a course 
line to the compass rose with
out moving the chart. Page 
Machine, Box 1197, Port 
Washington, N.Y. 11050; $23. 

0 

Safety pillows 
Unsink bags have lift ratings 
of up to five tons to convert 
a capsized boat into a life 
raft. The bags stow in less 
than one cu. ft. of space and 
inflate in one minute with 
compressed air, according 
to Mountcracken (Brighton 
Marina, Brighton, Sussex 
BN2 5UF, England). 

Double-duty heater II 
The Minibachi cabin heater 
burns coal, charcoal, or 
wood, and doubles as a cook 
stove. Sliding doors adjust 
cooking temperatures. The 
$399 stainless-steel-and
ceramic unit conforms to 
safety standards, says The 
Meredith Co. (Box 6907, San 
Diego, Calif. 92106). 

Quick shackles 
No splicing needed-a single 
knot secures a line to the 
S-Clip shackle. A sliding 
plunger locks the high
strength plastic shackle 
closed; finger grips retract 
it for quick release. A pair 
costs $28.25 from Imtra 
Corp., 151 Mystic Ave., Med
ford, Mass. 02155. 

Contrasting catamarans 
Molded-plastic bows on inflatable hulls and a 107-sq.-ft. sail 
make the 16.3-ft. Catapult (top) a performance craft, says 
Catapult Craft (84 Broom Park, Teddington, Middlesex TWll 
9RR, England). Disassembled, the 179-lb. boat stows in a 
car. At 650 lbs., the 23-ft. Stiletto (above) can be towed. Yet 
the super-strong, Kevlar aramid-fiber-composite hulls stand 
up to the high speeds created by their "lifting body" design. 
The rotating airfoil.mast carries a 245-sq.-ft. main; the roller
furling jib is 105 sq. ft. Maker: Force Engineering, 5329 
Ashton Ct., Sarasota, Fla. 33583. 
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What's New 
in Tools 

BY V. ELAINE SMAY 

Shop shape-up Q 
Bins, brackets, hooks, and 
shelves all fit into the grooved 
wall panels and cabinets of 
this German-designed modu
lar storage system. You can 
buy one cabinet or panel (of 
foamed PVC) or outfit the 
whole shop. Concept 2001, 
Inc., 1321 N. W. 65th Pl., Fort 
Lauderdale, Fla. 33309. 

Tube trimmer 
Soon-to-be-introduced Swing
Saw (about $40) cuts tubes 
dead-square every time. An 
integral vise grips metal or 
plastic tubes, rods, or flex
ible conduit up to 11/z in. in 
dia. As you pull the hand 
lever, a hacksaw makes the 
cut. Seatek Co., 396 Pacific 
St., Stamford, Conn. 06902. 

Handy sanders 
Attach any threaded broom 
handle to Allway's Universal 
Pole Sander ($8), and you can 
sand walls and ceilings while 
standing on the floor. Like 
the company's Universal 
Hand Sander ($6), it takes 
four-by-11 1/z-in. sanding 
sheets. Allway, 1513 Olm
stead Ave., Bronx, N.Y. 10462. 

96 I POPULAR SCIENCE 

¢ Jointed ladder 
!------1 The Professional Adjusting 

Ladder has special hinges 
that lock in many positions. 
Result: The aluminum lad
der can assume 24 shapes. 
Chase Marketing (1110 W. 
Pembroke Ave., Hampton, 
Va. 23661) sells it in 81f2·, 
12112·, and 161f2-ft. lengths for 
$219, $229, and $249. 

Molly squeezer 
Does your hand grow numb 
around the screwdriver when 
you install hollow-wall an
chors? With the Molly Light
weight Universal Installer 
($12; Emhart Fastener Group, 
504 Mt. Laurel Ave., Temple, 
Pa. 19560) you need no screw
driver, you expand the anchor 
by squeezing the handles. 

¢ Square chiseler 
Just hold the self-aligning 
Corner Chisel in place, and 
strike several times with a 
hammer to cut perfect square 
comers every time, !>8YS Shop
smith Inc. (750 Center Dr., 
Vandalia, Ohio 45377). The 
quick spring action of the 
$9 chisel makes it strong 
enough to last, it's claimed. 
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What's New 
• 

in Home 
Improvement 
BY SUSAN RENNER-SMITH 

. 
Skyltght blind 
The pleated-polyester Sky
blind not only dims glare, it 
reflects heat from its alumi
nized outer surface. The 
saine coating blocks winter 
heat loss, claims its maker 
(APC Corp., Box 515, Haw
thorne, N.J. 07507). Price: $70 
to $170, depending on size. 

Heat-trapping windows 
Double-pane windows coated with a thin layer of metal re
duce winter heat loss (and summer air-conditioning loads) 
better than triple-pane glass [PS, April '82]. The transpar
ent coating transmits visible light but blocks infrared radia
tion, keeping heat in-or out in the summer. The insulating 
glass is available from Ma'rvin Windows (8030 Cedar Ave. 
S., Minneapolis, Minn. 55420) in Marvin Terrace doors and 
Casemaster windows (top). Andersen Corp. (Bayport, Minn. 
55003) features the glass in its line of Perma-Shield Narroline 
double-hung windows (above). 

GuHer hanger 
The polycarbonate Skyhook 
is stronger than ordinary 
gutter hangers·, so fewer 
need be used, says Wolverine 
Distributing (1140 Crawford, 
Windsor, Ont., Canada N9A 
5C9). Just 50 ($30) are needed 
for an average house. The 
pre-drilled hook is also eas
ier to install, says the maker. 

0 

Ribbo'n caulk . 
No guns, no tubes, no cans 
-Press-in-Place caulk is a 
preformed version of the old 
rope caulks. But this blend 
of two premium butyls 
makes a permanent seal and 
resists expansion better than 
most cartridge caulks. 3M 
backs it with a 20-year war
ranty. A 22-ft. roll is $5. 

~~~~¢ Sky louvers 
Prefer shutters to shades? 
Foil-faced InsulLouvers have 
an insulating value of R-9.1, 
says the maker (First Law 
Products, Box 888, Keene, 
N.H. 03431). The hardwood 
louvers for skylights come 
with a high-torque electric 
motor mounted in the frame. 
Price: $18 a sq. ft. 
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What's New 
in Electronics 

BY WILLIAM J. HAWKINS 

Auto-redial phone 
Busy-again? Don't get 
angry. Get the GE MainFone 
Speakerphone. If it reaches 
a busy number, it tries again 
-every 30 seconds-and 
beeps when it gets through. 
The $140 desk/wall phone 
has a 16-number memory 
and a built-in speaker for 
hands-free conversations. 

Ruler calculator 
A solar-powered calculator 
is built into this :v.12-in.-thick 
six-in. ruler. Now you can 
measure the accuracy of 
your computations. It's dis
tributed by Technico, 1328 
Broadway, New York, N.Y. 
10001. Price: $20. 

Waisted baHeries o 
This battery belt goes 
around your waist and pow
ers a VCR and camera for 
up to four hours, says Saft 
America (Box 1886, Valdosta, 
Ga. 31603). A battery charg
er (included) brings the gel 
cells up to full strength in 16 
to 24 hours. Price: $100. 
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Lightest camera 
Autofocus, f/ 1.5, 3:1 zoom 
lens, internal LED status 
displays, through-the-lens 
viewfinder, and four light
balance control settings
what doesn't the Konica 
CV-601 video camera have? 
Weight. It's only 1.8 lbs. It 
will be available soon; the 
price has not yet been set. 

TV to go 
Inside the Sony Voyager 
Watchman portable TV is a 
multi-system tuner. That 
means the pocket portable 
can tune in broadcasts in the 
U.S. and in more than 60 for
eign countries that use Eu
ropean broadcast standards. 
The black-and-white set with 
two-in. screen costs $240. 

i j - l 
u 

D/IIJLog r 

Call recorder 
Connect Dial Log 1 to your 
phone line. Whenever you 
place a call, the clever box 
records the number dialed 
and the date, time, and 
length of the call. Compare 
the printout with your phone 
bill. XEX, Box 1109, Carson 
City, Nev. 89702. $395. 

¢ Family member 
It sings "Happy Birthday," 
recites poetry, speaks two 
languages, roams through 
rooms to guard your home, 
wakes you up for work , 
plays games, and takes or
ders for special jobs. Other 
than that, Heath/Zenith's 
Hero Jr. is just your average 
$1,000 pre-built home robot. 

Copyngllted matenal 



What's New compact players Q 

for Your Car 
BY JACK KEEBLER 

0 

GM motor oil 
General Motors is now mar
keting its own motor oil. 
Produced by outside suppli
ers to GM's requirements, 
Goodwrench Motor Oil is 
available in four grades: 
SAE 5W-30, SAE 10W-30 SF/ 
CC, SAE 15W-40 SF/CD, and 
SAE 30 SF ICC. It's available 
at GM dealerships. 

Wagon loader 
Load the four-legged plat
form with cargo. Wheel it 
out to the empty wagon. 
Combideck's legs fold auto
matically as you push the 
loaded platform into the car. 
Hooks on the pallet permit 
strapping down loose loads. 
Trivselprodukter, Box 192, 
151 22 Sodertalje, Sweden. 

Anti-theft audio 
Aiwa's CT-X500 has two 
anti-theft features. When its 
hinged panel is closed, a 
would-be thief can see only a 
flat black plate. In addition, 
the radio can be easily re· 
moved with a special Allen 
wrench when the owner 
parks in a high-risk area. 
Price is not yet set. 

Now compact-disc play
ers are small and rugged 
enough to go in a car. Pio
neer's compact CDX-1 sys
tem (top) has two parts: the 
"operating" module in the 
instrument-panel cavity and 
the "processing" module in 
a remote location. Sony's 
CDX-R7 disc player (bot
to:n) incorporates a quartz
frequency-synthesis AM-FM 
tuner. A laser-optic assembly 
one-third the size of designs 
for its home players makes 
possible the small auto unit, 
says Sony. Retail prices 
and availability haven't been 
announced. 

Dash fix 
Repairing or replacing a 
cracked dashboard can be 
expensive. Dash-Caps, made 
of ABS plastic, fit over the 
original dashboard. They're 
available for a variety of 
car models in five colors. 
Trendsetter Industries, 10183 
Croydon Way, Suite E, Sac
ramento, Calif. 95827. 

• 
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Keep the heat inside with 
• 

It~ been used for years on banks, hotels, and office buildings. It shows in the 
newly stuccoed look. Now designers are using exterior insulation-a layer of . 
plastic and concrete-on the walls of homes. It's a tough, permanent finish 
with 10 times the insulation value of conventional sheathing. 

By MARK BI'ITMAN 

I 
t makes sense: Wrap your home in plastic, and you're 
bound to keep beat in and drafts and cold air out. A 
new idea? Well, not really. 

Exterior insulation has been used for some time on com
mercial buildings: the tall white hotel with the rough 
finish; the newly stuccoed office building; and the bank 
with the "sculptured" look. They may all have been insu
lated with a layer of polystyrene. Although exterior in
sulation has had a reput{ltion for being expensive, more 
recently the cost of materials has made it competitive with 

· brick and stucco for use on concrete structures. (It's not 
economical for use over wood.) And now some two dozen 
manufacturers offer it for residential use. 

Exterior insulation typically consists of four basic com
ponent layers: 

• Insulation board. Made of expanded or extruded 
polystyrene, the two-by-four-foot-by-one-inch-thick (or more) 
board is the primary material. It is glued or nailed di
rectly to the shell of the house. Some boards have tongue
and-groove edges; with others, the joints between the 
boards are covered with adhesive tape. Extruded polysty
rene has a slightly higher R-value and costs more than 
expanded polystyrene, but either works well. 

• Reinforcing mesh. Made of woven fabric or fiberglass, 
the "chicken wire" m~sh adds strength to the insulation
board base to prevent surface cracks. 

• Adhesive coat. Typically, it's a mixture of portland 
cement and an acrylic or acrylic-latex bonding agent used 
to bond the mesh to the polystyrene board. 

• Finish coat. This is a stucco-like coating, which pro
tects the polystyrene from the elements and ultraviolet 
rays. The finish may be pre-colored or painted. 

The result is "outsulation": a clean, modern-looking cov
ering offering enormous energy savings for a variety of 
reasons. 

Conventional cavity insulation has jnberent problems: 
Studs (and bridges between them), corner posts, sills, elec
tric boxes, floors, ceilings, settled insulation, and missed 
areas can allow heat to escape from your house. And any 
large temperature difference in a poorly insulated inte
rior wall can be harmful to its finish as well. Though a 
careful job of cavity insulation can plug most of these prob
lem areas, it will not insulate as well as wrapping with 
polystyrene board. · 

Just an inch of polystyrene gives about 10 times the 
R-value of conventional structural sheathing. And accord
ing to tests by Dow, makers of Styrofoam boards, the 
tongue-and-groove polystyrene sheets can reduce air infil
tration by as much as 25 percent. This, of course, means 
lower thermostat settings, fewer drafts, and greater com
fort. But there's more. 

''When you wrap a house in polystyrene, any concrete
block or foundation material b.ecomes a thermal mass," 
says Steve Day of Conproco, a company that uses exterior 
insulation on masonry structures. "Concrete and similar 
materials are awful insulators, but they store heat mag
nificently when moved inside." 

Exterior insulation covers the entire external wall space, 
including the fqundation, a tremendous siphon of heat. 
[For more information on exterior insulation of foundations, 
see PS, Feb. '83.] That makes it a particularly appealing 
option for any concrete-bloch structure in which cavity 
insulation is difficult to install or requires a great deal of 
preliminary framing. Such buildings benefit greatly by 
moving the thermal mass of their walls into the living 
space. And by adding south-facing glass, the house can 
become a passive-solar showcase. 

Friedrich Goeman of W R. Bonsai, makers of the Sure
wall system, points out that exterior insulation also 
"reduces the dangers of fire-related smoke inhalation by 
placing combustible insulation materials on the house's 
exterior." Also, because the interior of the building re
mains undisturbed, no interior floor space is lost. A retro
fit can even be done while the house is occupied. 

The tough and permanent finish coat of exterior insula
tion protects the building from the elements and essen
tially waterproofs the structure. Many of the finishes are 
"self-cleaning" as well: They.are easily hosed down or even 
rinsed clean by rain. But there are some differences. 

Flexibility 
All polystyrene expands and contracts significantly due 

to .temperature swings. To prevent cracking, manufacturers 
deal with the problem in two ways: One way is to make 
the top coating flexible enough to tolerate the changes; 
the other is to make it so tough that it limits them. 

The coating used to limit the movement is typically a 
mixture of portland cement reinforced with fiberglass and 
an acrylic or acrylic-latex bonding agent. This coating is 
hard enough to withstand hammer blows, but because the 

Continued 
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Covered with Dryvit exterior 
insulation, homes such as 
these have a tough, n ewly 
stuccoed appearance. "Out
sulation" is 10 times more 
energy efficient than con ven
tional sh eathing, a nd it's 
claimed to last 25 years or 
more without ma inte n a n ce. 
Dryvit offers 21 colors in four 
typ es of finish coats. 
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Insulation board (photo, top) is fastened to house wall with 
spot patches of adhesive. Reinforcing mesh is added (photo, 
middle) and covered with next adhesive layer. Edges of mesh 
overlap by 2.5 in. Final step, addin g a finish , varies with 
color and texture desired. Each layer, as shown in drawing 
ab ove, must be smooth to obtain best results. 
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panels still move, expansion joints are needed about every 
12 feet. The advantage of this system is that it is rela
tively easy to install (it can be done by a do-it-yourselfer, 
but that is not usually recommended by the makers). It's 
also lower in cost- about one-quarter the cost of lath
stucco. 

The more-flexible systems usually have a fiberglass mesh 
that is held in place by the coating compound. The coat
ings often contain a higher percentage of acrylics- making 
them more expensive-and may require two applications. 
They may also need a backing board between the polysty
rene and the studs. Until recently, these systems had the 
disadvantage of providing less impact resistance. But 
Dryvit, STO, and other makers have since introduced flexi
ble coatings that have a rock-hard surface. 

"We went with the flexible system because we felt that 
the one-piece look and real insulation advantages of exte
rior insulation without expansion joints are far more 
attractive," says Ray Di Giacomo of Dryvit. ''And there 
are now no real disadvantages." STO's Buck Buchanan 
adds that the systems with more acrylics in the cover coat 
give "greater crack resistance and better color consistency." 

Which is the one to choose? Stuart White, a Hanover, 
N.H., architect who has worked extensively with both types 
of systems in northern New England, feels that neither is 
truly superior. And some companies offer both. 

Costs 
"Exterior insulation combines perfectly with mortarless 

cement-block construction," says Conproco's Day. ''The same 
compound used on the surface of the cement blocks can 
be used- with the addition of a latex-acrylic modifier- as 
a mastic for applying the polystyrene boards and as a coat
ing for the boards as well. That makes building, insulating, 
waterproofing, and finishing a home a much more compact, 
cost-efficient operation." 

But owners and builders of wood-frame houses are un
likely to consider exterior insulation, especially when 
retrofitting. The detail work around doors and windows is 
difficult, and the labor costs-whether measured in time 
or money-are prohibitive. Who wants to change their 
lovely clapboard to stucco, anyway? 

Few companies wanted to be pinned down on the cost of 
exterior insulation jobs because they vary greatly and are 
ultimately set by contractors. But about $4 a square foot 
for a solid straight wall should pay for installation of even 
the most complicated system. Simpler systems may cost 
as little as $2.50 a square foot. Walls with windows or 
doors will probably cost more. 

These prices are not likely to be competitive with those 
of vinyl, aluminum siding, or shingling, but they are com
parable with those of new brick or stucco. And many in
dustry experts claim a life expectancy of 25 years or more. 

Are longevity, lower energy costs, and tremendous insu
lating value all decided pluses for exterior insulation? Yes, 
but there's one more advantage. Seventy-two percent of 
the architects in one survey expected an increase in their 
use of these systems over the next five years-but not 
necessarily for its practical value. 

"It's got a pure, sculptural look that can go over every-
thing except the roof," says White. D 

SOME MANUFACTURERS OF EXTERIOR INSULAnON PRODUctS 
Conproco Corp., Box 368, Hookset NH 03106; Cota Industries, Inc., 55 12 14th St. S.E .• 
Des Moines lA 50320; Dow Chemical, Midland M l 48640; Dryvit System, Inc., Box 1014, 
W. Warwick Rl 02893; Exterior Insulation Manufacturers Assn., 1000 Vermont Ave. N.W., 
Washington DC 20005; H. B. Fuller Co. , 315 S. Hicks Rd., Pa lat ine IL 60067; lnsui/Crete 
Co., Inc., 4311 Triangle St., Me Farland WI 53558; ISPO USA, Inc., Box 382, Mansfield 
MA 02048; Kern -Tac, Inc., 442 1 Orchard St. S .• Tacoma WA 98466; SENCON, Inc., 21 
Elm St. W. , Chicago IL 60610; STO Energy Conservation, Inc., 2189F Flintstone Dr. , Tucker 
GA 30084; Synergy Methods, Inc., 1367 Elmwood Ave. , Cranston Rl 02910; Therm-Ciad, 
Inc., Box 40096, Tucson AZ 857 17; Thoro Systems Products, 7800 38th St. N.W., Miami 
FL 33166; W. R. Bonsai Co., 8201 Arrowridge Blvd., Charlotte NC 28210. 
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A two-speed compressor plus extra-large coils 
and heat-transfer surfaces have nudged the 
new Lennox heat pumps and air condition-

• 

ers to the top of the efficiency charts. 

By EVAN POWELL 

I 
n 1973 I installed a central air conditioner that was 
the ultimate in efficiency- with.& whopping 6.8 energy
efficiency ratio. Now, only 11 years later, Lennox has 

introduced a new Power Saver series of air conditioners 
with ratings more than double that of the older one. With 
one of the new models I could have cooled the house for 
one-half of what I spent. 

Lennox has also introduced a new heat-pump series, 
dubbed Legend, that is based on the same technology. Both 
stand at the top of the efficiency charts-for the moment 
at least-as tested according to Department of Energy 
standards. The Power Saver air conditioners top out at 
15.0 seasonal energy-efficiency ratio (SEER), and the Leg
end heat pumps go up to 11.35. In heating mode, the heat 
pumps have a coefficient of performance of 3.05 and a 
heating seasonal performance factor of 8.05. 

A big reason for the high efficiency is a two-speed com
pressor that tailors the capacity according to the load. 
When ambient temperature reaches a set level, a two-stage 
thermostat actuates the compressor at low speed (1,750 
rpm). If the temperature continues to rise (or fall in the 
heat pump's heating mode), a second set of contacts closes, 
energizing the high-speed motor winding (3,500 rpm). Dur
ing much of the year the compressor runs on low and thus 
uses less electricity than a one-speed compressor (about 
one-half, says Lennox). Low-speed operation also extends 
the compressor's life, Lennox claims. 

Otherwise, these appliances rely on standard technol
ogy but get the most out of it with extra-large coils and 
heat-transfer surfaces (fins). They also maximize airflow 
across both the indoor and outdoor coils. 

An option called a Latent Load Discriminator can fur
ther improve efficiency. It controls the speed of the indoor 
blower motor according to humidity. With it, the blower 
runs at high speed-the most-efficient mode-until the 
humidity rises to a selected level; then it drops to low 
speed whenever the compressor is running on low. That 
reduces the temperature of the evaporator coil and in
creases moisture removal when required for comfort. But 
most of the time the blower runs at high speed. 

Power Saver air conditioners are available in three-, four-, 
and five-ton capacities, at prices from perhaps $2,500 to 
$4,000, installed. (See caption for specs on Legend heat 
pumps.) Annual operating cost of a Power Saver, based on 
1,000 hours of cooling (the national average) and 5.6-cent
per-kWh electric rate, would be $145, according to Lennox. 
A three-ton air conditioner with an SEER of seven would 
cost twice as much to run. m!1 

Compressor is derived from Lennox commercial air condi
tioners. Fail-safe controls prevent starting under stress 
such as pressure from recent shutdown. Compute!'-balanced 
crankshaft and design of cylinder and piston ensure long 
life, says company. Tbermisto!'-controlled crankcase beater 
warms oll before compressor starts. Motor winding is in 
refrigerant path for low-temperature operation. 

Outdoor portion of heat pump has inverted circulation 
(bottom to top) in defrost mode to prevent ice buildup at 
base of unit in cold weather. Demand-type defrost control 
initiates defrosting cycle only when necessary. Lennox Leg
end beat pumps come with cooling capacities of three, four, 
and five tons and beating capacities ranging from 35,000 to 
63,000 Btu/b. Price range: $3,000--$4,500, installed. 
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An expert helps you 
choose and install HOME HEATING SPECIAL 

Sophisticated setback thermostats, thermostatic radiator valves, fresh-air intakes, boiler
temperature controls, automatic burner cyclers, and such old standbys as humidifiers, 
dampers, and booster fans can reduce home-heating costs and improve comfort. And you'll 
save from $30 to more than $200 if you install the add-ons yourself. 

By EVAN POWELL 
Drawings by Eugene Thompson 

Y
ou surely know the importance 
of annual maintenance and fine
tuning in keeping your heating 

system performing at its best. If you 
heat with gas or oil, you've probably 
had the burner's firing rate reduced 
-or at least have investigated the pos
sibility [PS, Oct. '80]. What more can 
you do to reduce heating costs? 

Add-on devices may be the answer. 
Over the years I have installed and 
evaluated many of these, but judging 
their effectiveness can be tricky. Heat
ing systems, houses, and life styles are 
not all alike, and a device that pro
duces significant savings in my home 
may be of little benefit in yours. How
ever, because of the way they work, 
some add-on devices should improve 
the performance of nearly any heat
ing system for which they are in
tended. They are the ones I have in
cluded here. 

Another feature these items have in 
common: Their installation is within 
the skills of most do-it-yourselfers. 
And the latest models seem to be eas
ier to install than previous versions 
I've used. DIY installation can save 
you from $30 to $200, but check your 
local building codes; in some areas 
professional installation is required. 

I have listed the items in the order 
of priority I would assign to them if 
they are needed. You wouldn't, of 
course, install a booster fan if there 
is adequate airflow through all ducts, 
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or a humidifier if you live in a tight, 
damp house. 

Some devices must be installed 
when the heating system is off. Be 
sure the power is disconnected before 
inspecting, installing, or testing equip
ment with electrical hookups. 

Setback thermostats. These are 
available for hydronic (hot-water) and 
forced-air systems (including heat 
pumps). By reducing the house tem
perature at night or when you're away 
-automatically-they can reduce 
heating bills substantially ("Thermo
stat Setback," PS, Oct. '80]. I recom
mend the mul-tiple-setback kind, 
which allows you to reduce the tem
perature more than once during a 24-
hour period. 

I also recommend the "anticipator" 
type such as the Intellistat 2 (made 
by Euro-Med. b.v., Box 1092, 3260 
AB,Oud-Beijerland, Netherlands; an 
American distribution system for the 
unit will be in place soon). This type 
monitors the nt.unber and duration of 
furnace running cycles, compares that 
information with the setback differen
tial, then calculates the starting time 
required to bring the temperature up 
at the preset time-and, on a heat 
pump, without kicking in the resist
ance heat. The Intellistat 2 has other 
advanced features (see caption) and 
is simple to program. 

Read the instructions and operator's 
manual carefully at the outset, and 
consult the wiring diagram for your 
heating system. Before you remove 
your old thermostat, make a diagram 

of each terminal designation and the 
color of wire connected to it. Connect 
the wires to the corresponding termi
nals on the new stat. 

Fresh-air intakes. If your house has 
a low air-infiltration rate and you heat 
with fossil fuel , a fresh-air intake may 
improve your heating system's per
formance. An air intake can be as 
simple as a duct from outside that 
delivers combustion air for the burner, 
or as sophisticated as a whole-house 
heat exchanger ["Heat-Saving Vents," 
PS, Jan. '83]. 

The Skuttle air intake (Skuttle Mfg. 
Co., Rte. 1, Marietta, Ohio 45750) is 
somewhere between these in sophisti
cation; it costs about $60. It ducts out
side air into the return-air duct of 
a warm-air furnace. Its barometric 
damper allows air to flow in whenever 
a negative pressure exists in the 
house. In a tight house, that can occur 
when the furnace or other combustion 
appliance is on or when b~throom or 
kitchen vents are running. 

To install the Skuttle you cut a hole 
in the return-air duct and mount the 
unit in the opening. Then cut an open
ing in the outside wall, and pass the 
connecting duct through, terminating 
it with a screened cap. 

The best way I've found to adjust 
the Skuttle is to open the doors and 
windows in the house and turn on the 
furnace blower. This equalizes the 
pressure inside and out. Next, adjust 
the weighted arm on the barometric 
damper until the damper is just closed. 

Continued 
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at top left. The benefit of such devices 
is not necessarily additive (if you in
stall two devices that would each have 
saved 10 percent, total saving likely 

Advanced setback thennostat, the Intel
listat 2 ($169-$189), lets you set upper 
and lower temperature limits-and 
even program fuel savings you desire 
(one to 10 percent). Its LCD prompts as 
you program. Most setback thenno
stats, such as the Johnson T-53 ($89-
$105), work from the low-voltage power 
supply of your furnace controls. 

M OfOfUZ E-D DAM.P~ 

will not be 20 percent). Therefore, 
evaluate your situation,and attack ob
vious weaknesses first. Then live with 
those changes before making others. 
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Now when a negative pressure exists, 
the damper will open to let in air. 

Humidifiers. Properly humidified 
air reduces the rate of evaporation 
from your skin and thus makes you 
feel warmer at lower thermostat set
tings. There are humidifiers for use 
with heat pumps as well as fossil-fuel 
forced-air systems. 

A humidifier can be installed under 
a duct, on the warm-air plenum, or 
as a "bypass" version between the re
turn and supply plenums. Several 
units, such as the Aqua-Mist (3980 
N. Liberty St., Winston-Salem, N.C. 
27105) shown, are specially suited for 
DIY installations because they have 
plug-in transformers and operate on 
low voltage. Once the humidifier and 
controls are mounted, you tap into a 
nearby cold waterline (see caption). 

Dampers. When some rooms are too 
hot and others too cold in a forced-air 
system, you may be able to solve both 
problems by installing dampers in the 
supply ducts. In use, you turn the 
damper to reduce airflow to the over
heated rooms; and that increases the 
airflow to harder-to-heat areas. You 
can also use dampers to shut off heat 
to rooms when they're not in use. 
Manual dampers are available to fit 
standard round ducts and cost $5 to 
$18 each. Sheet-metal shops will fab
ricate rectangular dampers; in my 
area they charge $15 to $65, depend-. . 
mg on s1ze. 

To install a damper you separate the 
branch duct from the main trunk line 
at the first joint. If the joint is stuck, 
apply a detergent-and-water solution 
and allow it to soak for five minutes. 
Place the damper within the duct as 
close as possible to the trunk line , 
and drill two holes for the damper 
shaft. Use a grounded or cordless drill .. 

l ,_ 

HuMidifiers can be installed on sup 
ply duct o·r plenum. Many newer mod
els, such as Aqua-Mist ($160), are self
flushing, require floor drain for runoff. 
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Install the damper, then put the han
dle on the outside, placing it in the 
same plane as the damper for accu
rate adjustment. 

Motorized dampers ($70-$250), con
trolled by a switch or a thermostat, 
are often used in inaccessible areas, 
where heat is to be zoned, or where 
excess heat is available, as in a room 
with a wood stove ["Automatic Flue 
Dampers," PS, Oct. '80]. You install 
them just as you would the manuals. 
In addition, you install a plug-in, low
voltage transformer to provide the 
power for the motor. 

Thermostatic radiator values. These 
are to a hot-water system what damp
ers are to the hot-air system-only 
better because they provide tempera
ture control for individual radiators. 
They work on hot-water and two-pipe 
steam systems and cost $20-$60 each. 

With the heating system shut down 
and pressure off, you remove the old 
valve and install the new one. Use 
standard plumber's tape on all 
threaded fittings. Some thermostatic 
valves have a remote sensing tube; 
others have a sensor on the control 
knob. If a remote tube is used, be sure 
to locate it away from windows. 

Booster fans. When a long supply 
duct in a forced-air system delivers too 
little air to distant rooms, a booster 
fan may solve the problem for much 
less ($55-$75) than it would cost to 
enlarge the duct. A booster fan comes 
within a section of duct, which you 
install in place of an existing section. 
Some plug into an outlet and run 
constantly, but that can create drafts 
when the furnace isn~t running. Most 
are connected to the furnace-blower 
circuit or to a sail switch and come 
on only with the blower. Follow the 
manufacturer's instructions careful-

-...._ 
• ..t.. __ 

• - --*' ·~ . ,. 

Humidistat and sail switeh install in the 
return plenum. When humidistat calls 
for moisture and sail switch is tripped, 
by airflow, humidifier is energized. 

ly to make the electrical connections. 
Automatic hot-water controls. These 

devices for hydronic systems are 
called outdoor-reset controls, boiler
temperature programmers, or comput
ers. Normally, the burner maintains 
the boiler water at a fixed tempera
ture. With these controls, when the 
outside temperature rises, the boiler
water temperature is allowed to fall. 
They are particularly useful in mod
erate climates and in climates with 
frequent temperature swings in win
ter months. Cost: $110 to $250. 

Mechanical installation is easy: The 
indoor sensor clamps to the supply 
pipe as close to the boiler as possible 
and is wrapped with insulation. The 
outdoor sensor is located on a north 
wall. Both are wired to the control 
unit, which is wired into the low
voltage control circuit of the burner. 
Some models also require a 115-V 
input from the power line. 

Burner cyclers. The simplest ofthese 
are timing devices called "duty cy
clers." They turn off the burner at pre
set times during the burning cycle. 

Another type, the Heat Miser, made 
by Economic Energy Products (Grass 
Valley, Calif. 95945; $120), is temper
ature actuated. It is calibrated to the 
furnace duct temperature and cycles 
the burner just enough to maintain 
the necessary temperature. 

In theory at least, cyclers allow the 
air, which continues to circulate across 
the hot heat exchanger, to deliver heat 
to the house while the burner is off. 
Actual savings vary, but generally, 
older furnaces with massive heat 
exchangers benefit most. You wire cy
clers into the low-voltage control cir
cuit of the burner and install any 
remote sensors according to the manu
facturer's instructions. 111!1 

Self-piercing valve included with most 
humidifiers makes it simple to connect 
waterline. (For iron pipes you drill !l 
%-in. hole and use a saddle valve.) 
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THE THINKING MAN'S GUIDE 
TO CAR MAINTENANCE 

Check your emissions systems 
A car's engine can have as 
many as 17 parts that con
trol emissions. Most car own
ers-and many mechanics
are not familiar with all of 
them; yet they are respo.n
sible for many engine prob
lems. The cure is usually re
placing the faulty ·part. 

The systems 

. PCV VALVE 

ELECTRIC ELEMENT, 
AUTOMATIC CHOKE 

·DECELERATION-VALVE DIAPHRAGM 

By GEORGE SEARS 
Drawings by Russell von Sauers 

I 
f a part in one of the emissions
control systems in .. your car goes 
bad, the quantity of noxious fumes 

the engine blows into the atmosphere 
will increase. That's pretty obvious. 
But here's a fact that's not as appar
ent: Malfunctioning emissions-control 
parts can also cause practically every 
drivability problem in the book. 

.. 

"Drivability problem" - that's car
manufacturer lingo for a host of trou
bles that irk drivers, including hesi
tation, surging (stumbling), power 
loss, spark knock (pinging), poor fuel 
economy, rough idling, hard starting, 
and run-on after engine shut-off (die
seling). Countless carburetors and 
ignition-system components have been 
needlessly replaced in efforts to cure 
these problems, for which faulty emis-

Continued 
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PCVsystem 
The. positive-crankcase-venti I at ion (PCV) sys
tem draws combustion gases that accumu
late in the crankcase into the engine, where 
they are burned. PCV was the first emissions
control system put on cars-in the early 
1960s. 

Malfunctioning PCV components can cause 
excessive oil consumption, hard starting, 
stalling, rough idling, missing at slow s·peeds, 
and power loss. Parts that cause trouble are 
the PCV valve, PCV air filter, and PCV hoses. 
Check them this way: 

1. Pull the PCV valve from the engine. In 
most cases, it's located in a rocker-arm cover 
(see drawing). 

2. Shake the valve. If it doesn't rattle, re
place it. 

3. Start the engine, and hold your thumb 
over the end of the valve. I (you don't feel 
vacuum, replace the valve and test again. If 
there is still no vacuum, remove the PCV 
hoses. Replace any hoses that are cracked. 
Are the hoses OK? Then clean out any car
bon by ramming a dry cloth through them. In 

carburetor-control parts 
Depending on the vehicle, a carburetor may 
be equipped with an idle-stop (anti-dieseling) 
solenoid, electrically operated automatic 
choke, and a vacuum break (choke pull-off). 
Although these cannot technically be called 
emissions-control parts, they work closely with 
the emissions systems to maintain sound en
gine performance-which the emissions sys
tems working by themselves would tend to 
disrupt. 

The idle-stop solenoid overcomes the ten
dency of some engines to run on (diesel) after 
the ignition is shut off. This solenoid allows 
the throttle to close beyond the normal idle 
position when the ignition is turned off. Many 
modern engines require a high idle for effi
cient operation of emissions controls. 

(Note: Many engines use a device resem
bling an idle-stop solenoid that is activated 
by the air conditioner. It opens the throttle 
slightly when the air conditioner is turned on, 
to prevent stalling that could occur when the 
load impose,d on the engine by the compres
sor is applied. Refer to the emissions-control 
information label in the engine compartment 
to determine whether the solenoid on your car's 
carburetor is an anti-dieseling solenoid or 
an air-conditioner speed-up solenoid.) 

sions-control components were really 
to blame. 

Car l}lakers are currently waging a 
campaign urging professional mechan
ics to test emissions-control parts be
fore plunging into expensive repairs. 
Here's what one expert at the Gen
eral Motors Research Center in War
ren , Mich., told me about just two of 
these parts: 

"If·mechanics would make sure that 
preheated-intake-air cleaners and ex
haust-gas-recirculation (EGR) valves 
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most cars there's a PCV hose between the 
air cleaner and the rocker cover, and another 
between the PCV valve and the intake mani
fold or carburetor. 

4. Find the PCV filter. In most cars it's in
side the air-<; leaner housing, as shown. If not, 
look in the end of the PCV hose where it con
nects to the rocker-arm cover. (Chrysler uses 
a crankcase-inlet air cleaner at this spot on 
many of its engines.) Inspect the filter if 
you can . If it's dirty, replace it. If you can't 
see the filter, wash the air cleaner in car
buretor cleaner, turn it upside down to drain 
t he solvent, and fill the air cleaner with SAE 
30 oil. 

(Note: Many imported and some domesti
cally built engines, such as the Chrysler 2.2-
liter and the Ford 1.6-liter, don't have PCV 
systems of the traditional variety. They use 
a closed-crankcase-ventilation system with 
a fixed orifice [instead of a PCV valve] 
through which crankcase gases enter the in
take manifold. The part of this system that 
clogs and causes engine problems most often 
is the carburetor air-cleaner filter.) 

The following procedure sould be used to 
determine whether a defective idle-stop sole
noid is causing dieseling, or whether a de
tective air-conditioner speed-up solenoid is 
causing the engine to stall when the compres
sor is on: 

1. Turn on the ignition switch , but don't 
start the engine. When testing an air-condi
tioning speed-up solenoid, also turn on the 
air conditioner. 

2. Watch the plunger of the throttle-lever 
end of the solenoid as you disconnect the 
electric wire at the solenoid. The plunger 
should draw away from the throttle lever. When 
you reconnect the electric wire, the plunger 
should extend out and make contact with the 
lever. 

3. If the plunger doesn't move, connect a 
test light between the solenoid wire terminal 
and ground. If the light glows, showing that 
current is reaching the solenoid, the solenoid 
is defective. Replace it. If the I ight doesn't 
glow, there's a problem with the wire or with 
the circuit feeding the wire. Test the wiring, 
checking for short circuits. 

were working before doing tuneups, 
they'd resolve innumerable spark
knock, stalling, and hesitation com
plaints, save themselves time, and save 
their customers money." 

Your car could have more than a 
dozen emissions-control parts. If you 
can't find these emissions parts on 
your engine (manufacturers locate 
them differently) and you turn the 
car over to a mechanic, tell him to test 
those parts before looking for other 
reasons for your trouble. ~ 

Other emissions-control 
components 
The components discussed to this point are 
the ones you 'll find on the majority of en
gines. However, depending on the make of your 
car and its engine, there might be other emis
sions-cont~ol parts that can cause drivability 
problems. 

The following is a list of these components, 
the functions they perform, and the trouble 
they can cause: 

Deceleration valve: It prevents backfiring 
in the exhaust system during deceleration, 
when the fuel mixture becomes richer, by al
lowing more air to bleed into the intake 
manifold. If the valve fails, an engine idles 
roughly and may backfire, which can cause en
gine damage. 

.Air- injection reactor (AIR), found on 
six- and eight-cylinder engin,es, and pulse-air
injection reactor (PAl R), on six- and four
cylinder engines: Both of these systems in
ject air directly into cylinder exhaust ports 
to aid in the burning of hydrocarbons and 
carbon monoxide. The major problem caused 
by a malfunctioning AIR or PAl R system is a 
strange and unpleasant noise (rumbling, chirp
ing, knocking, or squealing) from the engine 
compartment. 

Spark-timing controls: There are spark-delay 
valves, thermostatic vacuum switches, spark
advance vacuum modulators, and vacuum
reducer valves. Which one is used depends 
on the engine. If a spark-timing-control de
vice is on your engine, it would probably be 
positioned in the vacuum line between the 
distributor vacuum advance and the vacuum 
source. 

These emissions components control the 
vacuum signal to the vacuum advance under 
various engine conditions, including !'!CCelera
tion, deceleration, idling, and cruising. The 
component in your car, if in fact your engine 
has one, can also be responsible for most 
of the drivability problems outlined at the be
ginning of this article. 

EGR system 
The EGR system recirculates exhaust gas back 
through the intake manifold into the engine, 
where it acts as a cooling agent to lower com
bustion temperatures. This prevents oxides of 
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Preheated-intake-air system 
Given different names by different manufacturers- Thermae Air Cleaner 
system (GM), Inlet Air Temperature system (Ford), and Heated Air 
Inlet system (Chrysler)- the purpose of this system is to keep warm 
air flowing into the carburetor at all times, even when the ambient 
temperature is below zero. Warm intake air curtails emissions 
by allowing a leaner carburetor setting and shorter choke-on time. 
Problems caused when a part fails inc lude spark knock, stalling, 
surging, power loss, hesitation, and a drop in fuel economy. 

TEMPERATURE SENSOR 

The parts that can fail (see drawing) are the vacuum motor (normally 
in the air-cleaner snorkel), temperature sensor (normally in the air 
cleaner), and ducts. To trouble-shoot the system, do the following: 

If there's a duct over the end of the air-cleaner snorkel, unclamp 
and remove it. Start the engine cold, and look inside the snorkel. As 
the engine warms up, the valve you see should move (downward in 
most cases). If the valve moves completely opposite to its cold posi
tion as the engine warms up, the system is operating properly. 

If the valve doesn't move, shove it with your finger. Is it binding? 

HOT·AIR DUCT 
- (FIWM EXHAUST 

MANIFOLD) 

Shoot compressed air into the snorkel to try to free it. If this doesn't 
work, replace the valve by replacing the air-cleaner housing. If the 
valve does move without binding, pull the vacuum hose from the 
vacuum motor. With the engine running at idle, hold your finger over 
the hose. If there is no suction (vacuum), check each duct and the 
hose to make sure they're tightly connected and that they aren't kinked 
or cracked. If a duct is an accordion type, look closely inside the 
folds; an unseen tear may be all-owing cold air into the system. 
Replace any damaged duct or hose. 

If ducts and hose are OK, the cause of an inoperat ive preheated-

intake-air-system valve is a malfunctioning vacuum motor or tempera
ture sensor. Check the motor by attaching a hand vacuum pump to 
the vacuum-motor hose nipple. Apply 10 inches Hg of vacuum, and 
watch the vacuum-pump gauge. It should maintain the vacuum for 
five minutes. If it doesn't, replace the motor. If it does, replace the 
temperature sensor. 

Choke system 
Most engines have an electrically operated 
automatic choke for more-precise choke 
operation. They also have one or two vacuum 
breaks to pull open choke valves slightly when 
the engine is first started cold. When the elec
trical element or vacuum break is not func
tioning, stalling and poor fuel economy result. 
Check these parts as follows: 

1. With the engine cold and ambient tem
perature less than 80 degrees F, remove the 
carburetor air cleaner to watch the choke 
valve. 

nitrogen- a type of pollutant- from forming 
in the engine and being expelled into the 
atmosphere. A malfunctioning EGR system 
can cause spark knock (particularly when the 
engine is cold), hesitation or stalling on 
acceleration, stalling on deceleration and dur
ing quick stops, rough idling, hard starting, 
lack of power, and engine surge at a steady 
driving speed. 

The heart of the system is the EGR valve, 
which is on the intake manifold near the car
buretor (see drawing at left, opposite page). 
Here's how you can tell whether the system 
is working properly: 

1. With the engine warmed up and run
ning at idle speed, the transmission in "Park," 
and the parking brake engaged, place your 
fingers under the EGR valve so they touch 
the diaphragm. Have an assistant increase en
gine speed. (Caution: The EGR valve will be 
hot, so wear soft work gloves.) The diaphragm 
should move up (open position) as the en
gine is accelerated, and down (closed position) 
as the engine returns to idle speed. 

2. Have someone depress and let up the 
accelerator pedal. The valve should close the 
carburetor throat. 

3. Start the engine. The choke valve should 
open slightly. If not, suspect a faulty vacuum 
break. 

4. As the engine warms up, the choke valve 
should open fully. If not, check the electrical 
choke element. 

(Note: Dirt-encrusted choke linkages and 

2. If the EGR-valve diaphragm doesn't move, 
pull off the valve nipple, and hold your finger 
over the hose opening. Accelerate to a speed 
that approximates 2,000 rpm for six- and 
eight-cylinder engines, and 3,000 rpm for 
four-cyl inder engines. 

3. If you feel a strong pull (vacuum), the 
EGR valve is faulty. Replace it. A faulty valve 
is usually the cause of EGR-system failure. If 
there is no vacuum, trace the hose to its other 
end. Make sure it isn't kinked. Then pull it 
free. Check the hose for cracks, and be sure 
it isn't clogged. If the hose is OK, reconnect 
it securely, and look to the other EGR parts 
for the cause of the trouble: They are all in
volved in making sure that exhaust-gas re
circulation takes place at the temperature 
and time it will do the most good without 
adversely affecting drivability. These parts 
include: back-pressure variable transducer, 
temperature-control valve, vacuum amp I ifier, 
ported vacuum switch, temperature vacuum 
switch, temperature-sensor vacuum valve, en
gine-heat-sensing valve, and sub-EGR valve. 

choke valves cause many more choke prob
lems than do the above components. Before 
proceeding, clean the linkage and choke valve, 
and test the system again.) 

5. To test the electrical choke element, dis
connect the wire terminal at the element, con
nect a voltmeter between the terminal and 
ground, and run the engine at idle. If the volt
age is between 12 and 15 volts, replace the 
choke element. If the voltage is less than 12 
volts, there is an open circuit, so check all 
wires and connections. 

Fuel-evaporation-control 
system • 

This system has as its main element a charcoal-
filled canister that you'll find in the engine 
compartment. Hoses attached to it extend to 
the carburetor, fuel tank, and intake manifold. 
The system traps gasoline vapors that would 
otherwise escape into the atmosphere and di
verts them to the engine, where they are 
burned. 

A clogged or damaged fuel-evaporation
control system is a major cause of gasoline 
odors in cars. The system may also cause hard 
starting and rough idling when the engine is 
hot. 

To resolve problems caused by the evapora
tion-control system, first check hoses for 
cracks. Replace damaged hoses . with those 
specifically manufactured to handle fuel 
vapors. 

The next step is to determine whether the 
charcoal canister has a replaceable filter, 
which is usually in the bottom of the unit. 
Replace the filter. If there is no filter, you'll 
have to replace the canister. Generally, manu
facturers suggest doing this every two years or 
30,000 miles. 
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This hard-working unit can split a room to create a private 
sleeping area. It tucks away a pivoting bed and flanking 
clothes closets, with storage compartments above-and as 
an island it can offer a display wall as its "public" face. 

ByALLEES 
Cabinetry by Rosario Capotosto 

B 
edrooms don't come any more 
compact than this. Built as a di
vider partition in an island loca

tion, as shown here, the unit provides 
not only the bed alcove and clothes 
closets, but a handsome display wall 
on the back plus end walls for mount
ing light switches and outlets. Or you 
could butt the unit against an exist
ing wall for a peninsula divider-or 
build it flat against a wall if you don't 
have space to divide. 

Whatever location you choose, you'll 

have added a bedroom that's readily 
available for overnight guests or for 
regular use by family members. Be
cause there can be no bedside tables 
here, the &leeping alcove features 
built-in amenities such as the little 
"pockets" at each side for storing those 
things you'll want to keep handy ·dur
ing the night-medicines, tissues, 
eyeglasses, and wristwatch. The light 
fixture on the alcove ceiling is ideal 
for reading in bed, and switches for 
both it and the fan's speed control are 
mounted on an alcove wall where you 
can reach them without rising. 

Frame-panel construction uses in-
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expensive %-inch thick waferboard 
over a frame of 2 x 2s and 2 x 4s. In my 
loft location, shown here, the height 
to be filled (from the floor to an over
head structural beam) was greater 
than the standard eight-foot length of 
structural panels; so I stood the pan
els atop dressed 2 x 4s set on edge to 
serve as baseboards. 

The "public" faces of the structure 
were left natural. The wood-chip mo
saic of a quality waferboard is most 
attractive when finished with clear 
shellac or a low-luster polyurethane 
varnish. Joints and corners are capped 
with molding strips painted a con
trasting color before application. The 
bedroom faces of the unit were en
ameled. A prime coat plus a semi-gloss 
topcoat brushed on waferboard gives 
a strikingly textured surface suggest
ing rough-troweled plaster. With its 
many depressions waferboard isn't 

Continued 

• 

Four accordion doors present neutral 
11-ft. wall until center pair is parted 
(opposite page) to expose bed frame. 
Doors fold to each side so bed can be 
pivoted down (left); note opened slid
ing panel for storage (right of fan). 
Doors fold farther open for access to 
clothes (below). Switches for light and 
fan are on right partition. Enameled 
wall above headboard is ideal for frag
ile art that shouldn't be exposed to sun. 
Back face of waferboard (above) is left 
natural as background for display. 
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easy material to finish, but the results 
are worth the effort. And there's lit
tle surface preparation involved except 
on faces you'll leave natural. On these 
some sanding is required to minimize 
wax-burn spots that occur during 
manufacturing. What cabinetmaker 
Rosario Capotosto did in assembling 
the closet units for me was select the 
least-blemished faces for the public 
side because I'd be painting the faces 
on the bedroom side. Here are other 
construction tips from Capotosto (in 
addition to his clamping photos): 

The following manufacturers were selected by POI'IJLAR SCIEr«:£ for partie· 
ipation in this project. Retail prices are listed where appropriate. as a 
guide only; for further data. contact the source. 

Source 

Louisiana-Pacific Corp. 
Ill S.W. Filth Ave. 
Portland OR 97204 

Murphy Door Bed Co. 
40 E. 341h St. 
New Vorl! NY 10016 

Reyoolds Metals Co. 
BoK 27003-A 
Richmond VA 23261 

Robbins & Myers., Inc. 
2500 Frisco Ave. 
Memphis TN 38114 

l'tiJod Specially Products 
24300 60th Ave. W. 
Mountlake Tenace WA 98043 
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Item 

Waferwood. five panels (* in. X 4 ft. X 8 fl.) 

Coil Spring frame, 
model CRH-54 ($448) 

DIY Aluminum double lrack. 
model 3621. for lf1-in. doors 
(two 6-lt. sets) 

Hunter Comfort Breeze 
52-in. ceiling fan. model 
22531 ($235), plus 
light-adapter kil 

Spacesaver 350 Winwood 
Floating Doors 

POCK E. T GHEL. F" 
LENGTH O .A . 203/4" 

• Start construction by ripping the 
panels to width: four pieces at 20% 
inches and two at 43 inches. If you're 
using a portable circular saw, face the 
good side down. 

• Before any subassembly, cut the 
recesses for the pocket-shelf ends on 
the edges of the two inner partitions. 
The four 2 x 2s and four 2 x 4s used for 
vertical framing are all more than 
eight feet long, so they must be cut 
from stock 10-footers. 

• When gluing panels to framing, 
sand surface areas to remove all traces 
of manufacturing wax before applying 
glue. After the vertical members are 
attached, cut four pieces of 2 x 4 20% 
inches long. Rabbet notches % inch 
deep and 11/2 inches wide on both ends 
of the end baseboards and one end 
of each partition baseboard. Two V4-
inch dowels are used to attach these 
to their panel edges. 

• You can cut shelf cleats from 
waferboard scraps, attaching them 
with glue and 1 V4-inch finishing nails. 
Cut the shelves from %-inch plywood, 
notching as shown above. 

Photos (6) and (7) on the facing 
page show the final assembly steps for 
the bed cabinet. The two wardrobe 
assemblies are spaced slightly more 
than four feet apart on an 11-foot-two-
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inch 2 x 4 baseboard anchored to the 
floor with steel angles. Cabinet assem
bly is completed by bridging these 
units with a full four-by-eight-foot 
panel of waferboard (6), gluing and 
screwing it into the vertical 2 x 4 seam
ers already attached to the wardrobe 
panels. 

The pivoting-bed headboard frame 
is anchored to the floor within the al
cove (7) before you set the pivoting 
bedspring frame atop it. Then you link 
the two with heavy springs such as 
the one shown in the lower-left cor
ner of the photo. You add only as many 
as needed to balance the weight of 
your mattress for easy lifting. 

Doors to close the upper storage 
compartments are simple panels of 
1/4-inch hardboard sliding in aluminum 
tracks. The full-width accordion door 
is actually four folding panels hung 
from a continuous aluminum track 
screwed to the bottom of the protruding 
shelf. (The ·track will come in four 
pieces when you buy the doors.) The 
doors come with magnetic catches on 
each stile; magnets of adjacent doors 
catch one another. At the outer ends 
you must provide a jamb on which you 
can mount a metal plate for these 
doors to close against. I simply bolted 
a vertical 2 x 4 on edge. 11!1 

Copynghted matenal 



• l 
,I I 

• \" ' ' ' 
• 

.. I 

-. ,t 

~ r 
' 

• 

• 

I 
• 

' 

-------

Capotosto's clamping tricks speed assembly. Scrap block 
clamped at e nd (1) allows for cleat. The 1 x 2 blocks are 
clamped across face of 2 x 4 to hold it flush with panel edge 
while glue sets. Self-centering doweling jig is ideal for panel 
drilling (2). Check fit before applying glue (3); poor align
ment could split out waferboard. Clamped crosspiece (right 
in photo) lets you use short pipe clamps (4). Clamp the end 
units while boring the pilot holes into the back panel (5). 
See text for comments on photos 6 and 7. 
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New models and special techniques adapt the popular overhead fan 
to virtually any ceiling-even dropped, suspended types. And these 
paddle fans are energy savers in winter as well as in summer. 

, . .. 

,.,-.,...,-'T"'T"'~~--. BR lOGE 

4"0UTLET 
BOX 

BLOCK, 
PRE-DRILLED 
FOR HOOK 
AND EPOXIED 
TO LONGER 
SUPPORT 
BLOCKS 

BOAR 

PLASTER RD 
CEILING CHIPPED 
AWAY 

Beef up the mount 

Fan makers that offer a mounting plate for a 
standard outlet box often tell you to attach it 
with two 8-32 cover screws. Instead, bolt the 
boxes through a 2 x 4 cross brace screwed be
tween existing joists. Make a four-inch-wide 
slit in the ceiling (to be patched later), and 
hammer in a couple of positioning blocks. 
Hold the preassembled brace and box in 
place, and drive screws at an angle through
pre-drilled holes at each end.-H. B. Pratt 
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lnstallation instructions for most fans 
make it sound simple: Just drive a 
hanging hook up into a joist, add dumb
bell bushing (top right), and hook the 
bracket over its protruding axle (above). 
But when you have a suspended ceiling, 
you must provide a good anchorage for 
the hook. The photo and sketch at left 
show the author's solution. 

.....- JO IST 

1/4 " ><3-112" 
CARRIAGE 
BOLTS 

HOOK AND 
PLATE SUPPLIED 
WIT H FA N 

4" BOX 

EXISTING 
CEILING 

ByALLEES 

hen I decided to install a 52-
inch-diameter paddle fan over 
the Murphy bed shown in the 

preceding article, I learned that the 
instructions that come with even the 
best units can't possibly cover all 
mounting situations. My own was 
complicated by the fact that I wan~d: 

• A light globe operated by a wall 
switch. Most fans come with a blunt 
base closed by a metal disc. A light
fixture kit froin the fan's. maker is 
extra. 

• A wall-mounted speed control. 
The pull chain on many fans gives you 
two or three speeds, but chain opera
tion is awkward above a bed. 

• Blades at the optimum height of 
seven feet above the floor, though my 
ceiling is 10 feet, nine inches high. 
This called for a three-foot extension 
of iron pipe. 

• A secure anchorage for my 30-
pound fan, even though my finished 
ceiling is suspended plasterboard. 
When I cautiously cut my ceiling hole 
exactly where I wanted the fan, I 
found the hole bridged by one of the 
steel bars of the supporting grid. 

The solution to the last problem is 
sketched at. left. Mter snaking two 
Romex cables over the ceiling to my 
outlet box, I slipped two boards through 
the hole to spread the weight, one on 
each side of the grid bar. (Prongs pass 
through the boards-in this ·case, 
scraps of oak flooring- to serve as po
sitioning handles. Push them up, or 
clip them off later.) A pre-drilled and 
epoxy-faced block was inserted atop 
the boards, then the right block was 
moved against the bar. After the glue 
had set, I screwed the box to the 
boards and turned the soaped threads 
of the hook up into the block. 
· Some fans come not with a hook but 
with a mounting plate that bolts right 
onto an outlet box. It's rarely possi
ble to just remove an existing ceiling 
fixture and hang a paddle fan in its 
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place; the fan's sure to be heavier, and 
the outlet box may not be anchored 
firmly enough. (For one way to be 
certain, see box on preceding page.) 

The standard mount and canopy 
-the housing that hides the top wir
ing and four-inch outlet box-that 
come with most fans are for flat ceil
ings. If you're hanging from a pitched 
ceiling or exposed rafter, you must 
order a special kit. 

Because I used plain %-inch iron 
pipe, threaded at each end, to lower 
my fan, I needed to match this to the 
brass of my housing and canopy. My 
dealer offered a thick plastic sheath 
in a brass finish to slip over the pipe 
before hanging. But when trimmed to 
the exact length of the exposed pipe, 
it butted the canopy bottom, making 
it impossible to lower the canopy to 
make wiring connections. My solution: 
Chop the sheath six inches short, slip 
the long piece back on the extension 
pipe, rehang the fan and wire it, and 
raise the canopy and secure it against 
the ceiling with its setscrew. Then I 
slit the six-inch piece lengthwise, 
heated it for momentary flexibility, 
and snapped it over the gap. lim 

Seasonal reverse 

68° 
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A fan with reversible rotation does double duty. 
In winter (top diagram), hot air rises near the 
ceiling, leaving the living area with cooler 
stratifications. Clockwise-whirling blades push 
air up across the ceiling and down the walls, 
mixing the air within the room to a uniform 
temperature. Greater heating efficiency means 
lower fuel bills. In summer (lower diagram), 
switching to counterclockwise rotation means 
that the fan can save up to 25 percent of 
cooling costs. A gentle, steady flow of air 
across your skin can make 81 degrees F feel 
like 72 degrees, so you can set your air con
ditioner to run less frequently. 

Pocket 
sh 

It admits sunlight and fresh air when 
you want them, seals them out when 
you don't-and foils burglars. The 
Sunflake window is a unique combi
nation of window, insulating shutter, 
and storage pocket in one unit. The 
unit is designed for new construction, 
but there's also a retrofit system for 
insulating existing windows. 

The Sunflake window looks and 
works like any wood-framed casement 
or picture window-until you pull the 
shutter from its concealed wall pocket. 
Rated at R-14, the shutter has a 11/2-
inch core of polyisocyanurate foam 
faced with handsome ash paneling on 
the inside and with textured alumi
num (for summertime sun reflection) 
on the outside. 

When closed, this shutter in effect 
converts the window to a well-insu
lated wall. An optional dead bolt that 
locks the panel to the steel-framed 
pocket makes the aluminum-clad shut
ter a burglar-resistant barrier. 

The pocket fits into the cavity of a 
2 x 4-frame wall (see diagram above). 
',I'he pocket's rigid R-12 Thermax in
sulation covers insulated metal fram
ing studs. Wallboard and exterior 
siding fasten with self-tapping screws 
to these studs. 

The Sunflake window can be in
stalled only in new walls. But the 
maker (Simflake Window, Box 28, 
Bayfield, Colo. 81122) has a related 
system to insulate existing patio doors, 
French windows, greenhouse walls, 

• 

Sunflake Bi-Pass for Ia 

Sliding-shutter Sunflake 
SHU T TER 

WALLBOARD~ F'OCKE:T 

OOU 8LE 4 GLAZ€0 WINDOW 

SLIDING INSULAT E D S H UTTER F>OCKE:T 

HORIZONTAL CROSS SECTION 

and other large floor-to-ceiling glass 
expanses. The Bi-Pass system (dia
gram below) uses the same ash-faced, 
R-14 insulating shutters. These inter
locking panels glide· in series along 
extruded-aluminum tracks attached to 
floor and ceiling. The tracks extend 
the length of the window and beyond 
to accommodate the length of one 
panel. When not in use, the panels 
store on the track section that runs 
along the wall. The three-panel sys
tem shown insulates an 11-foot-wide 
window and requires that three feet 
of wall space be set aside for shutter 
storage. For wider windows you add 
more panels. 

The Bi-Pass system works for win
dows as narrow as three feet and as 
wide as 23 feet. To reduce the wall 
storage space needed for super-wide 
windows, some panels can be stacked 
on each side, then pulled toward the 
center.-Susan Renner-Smith 

WALL STORAGE: 
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with new crimp-on fittings 
Flexible polybutylene pipe, now available in sizes for home-plumbing needs, can handle 
180-degree-F temperatures and 100-psi pressures. Put it together with a new line of solid
brass, crimp-on fittings, and do-it-yourself plumbing becomes more goof-proof than ever. 

Powerful crimping action compresses 
a copper ring clamp to secure PB pipe 
around a brass fitting, forming a leak· 

'lbng-type crimping tool can be used 
in tight places (such as under a sink) 
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proof joint. This crimping tool is eas
ier to use than the other (see below) 
and handier still when used in a vise. 

where the other one won't fit. But you 
need a different tool for each pipe size. 

By E. F. LINDSLEY 

henever you extend or cut into 
an existing plumbing system 
to add a dishwasher, wet bar, 

or the like, you can expect some awk
ward hours. In addition to cramped 
working areas, you'll have to couple 
new pipes onto the old ones, size new 
lines, and dodge obstacles. Choosing 
the right kind of pipe and fittings can 
simplify the job. One of the newest, 
easiest, and most reliable systems 
I've found uses polybutylene pipe and 
solid-brass, crimp-on fittings. 

The new pipe-and-fittings system 
I tried is called Failsafe. The flexible 
polybutylene pipe, often called PB, is 
approved by the National Sanitation 
Foundation and rated by the Ameri
can Society for Testing Materials for 
temperatures of up to 180 degrees F 
and pressures of up to 100 psi. And 
now it's available in the popular 
%-, 1/2-, and %-inch sizes for home
plumbing use. 

The fittings, made by Marshall 
Brass Co., are solid brass or copper 
and are husky enough to resist the 
forces you must apply to worm the pip
ing into place. They resemble typical 
automotive brass couplings except one 
end, at least, is not threaded. Instead, 
it has a series of turned grooves, some
times called barbs. You simply insert 
the barbed end in~ the pipe, and slide 
a copper ring over the joint. By squeez
ing down on the ring, you compress it 
around the pipe and force the pipe into 
a firm grip on the fitting. The com-

Continued 
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1- You get about 55e to 65e worth of -1 I 
heat for every fuel dollar with a con-I ventional standing pilot gas furnace. 1 I 

1-The super-efficient Lennox Pulse delivers 93t to 97e worth --1 
of heat per fuel dollar: 

Take it from Dave Lennox: Independent consumer 
reports continue to rate the Lennox Pulse' .. furnace as a 

top recommendation for heating efficiency. 
While standard furnaces send much of their heat 

up the flue, the Pulse sends most of its heat into 
your home. Depending on the model, the Lennox 

Pulse can save you 30% to 43% in energy con
sumption. 

Of course the Pulse costs more than less 
efficient furnaces, but thanks to its dramatic 

energy savings, it doesn't take the Pulse 
long to make up the price difference. 

After that, your savings keep growing. In 
fact, the Pulse furnace may give you a 

better return on investment than 

money markets or COs. 
The super-efficient Lennox Pulse makes natural 

gas~always the best way to heat your home an 
even better value. The Pulse uses an advanced new 
technology-a process that ignites tiny quantities of 
gas 60-70 times per second! Complete combustion 
occurs with each "pulse" ignition, delivering almost 
waste-free heat. And the Pulse is so reliable, the heat 
exchanger assembly is backed by a 20-year limited 
warranty. 

Thousands of homeowners are enjoying big fuel sav
ings with the Lennox Pulse. If you, too, would like to 
keep your heating costs down, talk to your independent 
Lennox dealer today. Or send the coupon for 
more information. 

Sure, Dave. I want to cut my fuel consumption. 
Please send me information on your Lennox Pulse 

Gas Furnace. • HEATING e AIR CONOITtONING 

NAME ___________________________________ _ 

ADDRESS --------------------------------1 -
CITY _______________ COUNTY ___ _ 

STATE ___________ ZIP ________ _ 

PHONE ( ) ---------------------------~o.. 
Area Code 

I 
I 
I 
I 

Mail this coupon to: Lennox Industries, Dept. 302, P.O. Box 809000, Dallas, Texas 75380-9000. _j 
• 1vesyou 

©1984 American Gas Association 

your money. 
OCTOBER 1984 I 117 

Copynglveo rr atenal 



Polybutylene goes DIY 

Failsafe elbows and tees (the latter 
available with reducer ends) are solid 
copper (above). Transition fittings 
(right) can be coupled to straight pipe 
(male or female), flared or soldered 
copper pipe, and plastic pipe. 

Sink-faucet connection is an easy do-it
yourself project with PB pipe, flanged 
brass fitting, rubber cone seal, and cou-

Pocket knife easily cuts PB pipe if you 
bend a little tension into the area you're 
cutting. Pipe also saws freely, but after 
sawing, the cut needs trimming. 
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piing nut. Remember to put the cou
pling nut in place before crimping the 
copper ring over the pipe to form joint. 

pany sells two special crimping tools 
for this job: one to use on location and 
the other to use at the workbench. 

Newer is better 
The PB pipe and copper and brass 

fittings solve many of the problems of 
older plumbing materials: 

• Threaded iron pipe is heavy, in
flexible, and hard to measure, and it 
depends on angled fittings, which may 
not point where you want. The pipe is 
a chore to cut, thread, and tighten. 

• Soft copper pipe is better because 
it can be bent and shaped, but perfect 
flare fitting joints are hard to form 
and make leakproof. 

• Using sweated solder fittings on 
rigid or soft copper pipe is extremely 
hazardous because it requires a torch 
and flame. And you're often working 
in areas where you can't be sure about 
fire safety. 

. --··- - -

• Ordinary plastic pipe may or may 
not resist the temperatures and pres
sures in your water system, and the 
plastic fittings and hose clamps nor
mally used with plastic pipe are not 
always reliable. 

Polybutylene is one of the latest ma
terials for _plastic plumbing. After 
some earlier dismaying results with 
polyvinyl chloride and other plastic 
pipe, Oklahoma State University, do
ing extensive research on earth-coil 
heat pumps [PS, Oct. '83], found this 
remarkably tough pipe to be the most 
durable of the pipes tested, even for 
undergrounq use. 

High-quality PB pipe can be identi
fied by light starrip.ings on its surface. 
Expect to find it carrying both ASTM 
and NSF designatior.ts and pressure 
and 1!emperature ratings. 

In my experiments with PB pipe 
and the Marshall Brass fittings, I 
learned several things: 

• Although PB is light and fairly 
flexible, a four-inch radius is about 
the tightest curve you can make. For 
a tighter bend, use an elbow. 

• You can make the same mistake 
you might make with a copper flare 
fitting by for.getting to put on a cou
pling nut before you secure the clamp. 

• The two-handle tong crimper for 
clamps can be used in tight areas, 
but it's easier, when the situation 
allows, to clamp the simpler screw
down crimper in a vise and build up 
an assembly as a bench job, using tees, 
ells, and terminal fittings. 

• It's a good practice to plug one 
end of such an assembly and connect 
the other to your water line to check 
for leaks before you install it. 

• I got leaks only when I sawed 
the tubing and left burrs and plastic 
scraps inside in the fitting area. When 
I trimmed the pipe to a clean end with 
a sharp knife, I had no trouble at all. 

One of the eternal challenges of 
the do-it-yourself plumber is making 
transitions from one type of pipe to 
another, or coupling to a faucet or 
appliance. Often you must resort to a 
gaggle of couplings and adapters to 
make the connections. Marshall Brass 
has simplified the procedure by coming 
up with a huge collection of fittings, 
adapters, reducers, and go-betweens. 
You'll find exactly what you need for 
almost any conceivable job. The trick, 
of course, is to first make a sketch of 
what you plan to do with PB pipe and 
then decide which fittings you'll need. 

Because the material and fittings 
are new, you may have difficulty locat
ing them (and the crimping·tools to in
stall them). For information and a pic
torial listing of the fittings available, 
write to Marshall Brass Co., 450 Leg
gitt Rd., Marshall, Mich. 49068. llifil 
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6. Wood Railing 
5.Window 

7. 

Water destruction 
innocently enough. Spring rain. A 
gentle snowfall. Slowly the water 

11. Brick Walkway 12. Concrete Steps 

creeps ... drip ... drip. And seeps ... drip ... drip. 
Penetrating into tiny airpockets and crevices. Until 
shingles warp. Concrete walls crack and chip. Even 

the very foundation 
of your home can 
begin to crumble. 

That's why 
more and more 
people are protect
ing their homes 
with Thompson's 
Water Seal water

proofing formula. Apply Thompson's to brick, wood, 
or concrete. It penetrates to form a protective shield. 
Watch how water just beads up and rolls right of£ 
And where water can't get through, it can't do any 
costly damage. 

For years architects and construction engineers 
have used Thompson~s to waterproof wood, brick, 

and concrete on multi-million dollar projects. It's 
always been an effective way to protect their invest
ments. And now it can protect your investment. 

But you don't have to be an expert to use 
Thompson's. It easily brushes, rolls, or sprays on. 
And it dries clear, so it never changes the color 
of what's underneath. Protect 
your home with Thompson's 
Water Seal. 

Because where water 
can't penetrate, it ~!r.! 
can't devastate. ,......._ 

Thompson's 
Water Seal is 
available at 
better paint, 
hardware, U 
home and 
building centers. 

OCTOBER IS NATIONAL WATERPROOFING MONTH. Home 
Lc r , 



TBE PORTABLE GUEST 
~ BED YOU STORE 

v ON ASBELF! 

FACTORY DIRECT 

IT'S TIME YOU TRIED SLEEPING ON AIR 
There's much more to it than you can see from these pictures. Your 
back and joints don't ache in the morning because of Jess pressure. 
You don't toss and turn as much and you generally sleep deeper and 
more restfully because of Jess body movement. It really is log
ical. .. flexible, air-cushioned comfort provides a better night's 
sleep as opposed to lying on a conventional mattress of rigid metal 
springs and stuffing. 

GENUINE AIR COIL CONSTRUCTION 
Herein lies the "magic." These "Controlled Air Chambers" are 
what support you when lying, sitting, or just lounging. You (and 
your sleeping partner) don't sink down in the middle. Instead you 
are both securely supported at all times in maximum comfort and 
stability. 

• • 
THF. PERFECT PORTABLE SPARE BED 
For unexpected guests, camping, traveling, sunbathing or floating. 
It comes in five standard bed sizes including our new "singles" size 
(slightly smaller than twin) inflating in minutes with an Air Bed air 
pump, hair dryer or cannister vacuum cleaner. Heavy gauge, fade 
resistant finish cleans easily with soap and water. Choose from two 
finishes; VELVETEEN- the original suede-like camel finish is 
attractive and comfortable without any bed sheets. VINYL- Our 
NEW economical version for use as a traditional mattress with 
sheets and bedding. Both finishes inflate to 8" high. Starshine Air 
Beds are the finest quality available with a 90 day limited over the 

' 
counter replacement warranty. Try one as our guest for 15 days 
FREE ... and sleep better than ever for the "Rest" of your life. 

--

'Your r otner 
tO <iOO(\ to ua\\S, 
~\sO e to'Ys, 

' 'i· 0 uoats, ·-~·" ___ ,~ 
agme spending a relaxing ~unny -----.. -- ~u natau\es: __________________________ The Air Bed is a versatile alternative to your 

noon floating in the sun. Both Vmyl & Velve- \t\ current mattress. Inflate to your own desired 
teen finishes are waterproof and dry quickly. -·-···-··~·- etC· --····-·- ------·----·----·-···-···-----.-----.---- firmness and sleep better than ever. 

-------------------------------· 
SHOP FASTER BY PHONE 1-805-966·7187 

Or send a check or your credit card # (Diner's 
Club, VISA, MasterCard, American Express) 
for the Air Bed(s) specified. Add $5.95 shipping 
per bed. Canada add $15.00. California residents 
add 6% sales tax. Sorry no C. 0 . D. If not satis
fied return within 15 days for a prompt refund 
(less shipping). 

Bed Sizes Vinyl Velveteen 

0 Singles (29" x 72") 0 $29.95 (600) U $39.95 (605) 
0 Twin (39" x 75") 0 39.95 (601) 0 49.95 (606) 
0 FuU (54" x 75") 0 49.95 (602) 0 59.95 (607) 
0 Queen (60" x 80") 0 59.95 (603) 0 69.95 (608) 
0 King (76" x 80") 0 69.95 (604) 0 79.95 (609) 

0 AIR PUMP (669)- $14.50 plus $2.00 shipping ea. 

MAIL THIS COUPON WITH YOUR ORDER 

ST~SHINEGROUP 
816B STATE STREET, DEPT. B D-1 6 7 
SANTA BARBARA, CA 93101 
America's Premium Direct !\fail House Now In Our 8th Year 
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The New Natural Self-Improvement Discovery! 
• 

A quantum leap in unleashing 
hidden abilities, talents, and skills. ,.. 

Guaranteed to improve your 
perfonnance in ever)lhing you do. 

Used by over 150,000 for insight, 
creativity, knowledge, and profit. 

Success depends on it . . . 
INSTANT MEMORY is the fastest, surest, most enjoyable method ever 
devised to acquire a perfect memory without even trying. 

No memorization, no word association: 

It helps you solve problems fast. Reduces stress, fatigue. And even 
improves your tennis game! · 

Release your photographic memory. Nothing is forgotten! Learn "how" 
you remember, "why""you forget. Discover a natural ability of your mind to 
instantly recall everything you see, read, hear. 

You can have a 
photographic memory. 
With INSTANT MEMORY, anyone can 
remember anything ... without even 
trying! It unshackles your perfect · 
memory from self-imposed exile 
instantly. This new way to remember is 
so simple, quick and usable, everyone 
can use it immediately. 

Age is no barrier. 
Why? Because the results are automatic. 
It is the easiest way to remember 
names, faces, dates, speeches, 
formulas, music, phone numbers, and 
even entire books. 

Pass exams easily! 
If you are in school, with INSTANT 
MEMORY you can permanently 
remember all you will ever study. Now 
you can easily pass every· exam with 
less study, no worry and no "test trauma." 
Increases your vocabulary, improves 
spelling, masters foreign languages. 

Here's how it works ... 
Science has proven the accumulated 
experience of a lifetime is preserved 
perfectly in your mind. INSTANT 
MEMORY simply releases it! Without 
word associations. Just the natural 
powers of your mind. It's a spectacular 
way to put a lifetime of learning at your 
fingertips. And it's your birthright! 

About the INSTITUTE 
For over 22 years, the Institute of 
Advanced Thinking has earned a 
reputation of proven reliability and 
integrity. It has gained international 
acclaim as the world's first and only 
instruction in Nat ural Memory. • 
The Institute is a member of the 
American Association for Adult and Continuing 
Education, Direct Marketing ClubofSouthem 
California, and Pacific Palisades Chamber of 
Commerce. 

Play any sport better! 
INSTANT MEMORY means your game 
just got better without practice. Why? 
Because the "perfect game" exists 
inside you right now! Simply learn how 
to "unleash" it. 

Learn any skill. 
INSTANT MEMORY means learning 
new skills at a speed you didn't think 
possible. Because it's a natural state of 
mind. It comes built-in. So you don't 
have to work for it. No repetition, no 
relearning! 

Win at cards, give speeches, 
overcome stage fright. 
This is far more than just a "memory" 
course ... it is a new way of living. 
INSTANT MEMORY enables you to 
play any musical instrument, find lost 
articles, awaken the exact moment you 
desire, tell stories and jokes without 
nervousness, improve your typing, think 
faster, and much more! 

There's no end to the things you can do 
with INSTANT MEMORY. 

MINDSTORMING®-
your key to creativity. 
With this amazing technique originated 
by the INSTITUTE, you can instantly 
liberate your inner creative abilities and 
natural intuitive powers. It floods your 
mind with a fortune of money-making 
ideas. There is no limit to what you can 
discover, invent or produce! 

Instant speed reading. 
The first time you read something should 

be your last! Now you can instantly 
remember all you read. Because 
® you will read a page like a 

photograph! With INSTANT MEMORY, 
there is no limit to the words you can 
read per minute. 

© INSTITUTE OF ADVANCED THINKING 1981 

INSTANT MEMORY® is the first, !l!if.lnal, and 
trademarked naturalleaming system. It is tile 
source of dramatic and authentic mind power. 

YOU WILL LEARN 
0 How to remember as fast as you think 

0 Poise and self-confidence in any situation 
0 Your mind has NO limits 
0 Hidden talents you didn't know you had 
0 Why all other memory courses are obsolete 
0 How to excel in everything you do 
0 Forgetting is antinatural and 'curable' 
0 Real ESP is using your mind correctly 
0 How to relax your entire body in seconds 
0 Why concentration improves automatically 
0 To express yourself persuasively 
0 There's a library already in your mind 
0 To advance your career by staying informed 
0 How to 'unlearn' psychological obstacles 
0 To recall even tough technical material 
0 Popularity, prestige, recognition is yours ... and 

much, much more! 

PLUS the added benefit of being able to quickly read all the maga-
zines, newspapers and books you desire . . . and retaining all of it more 
clearly and accurately than ever before .. . at a surprisingly low cost. 

FULL MONEYBACK GUARANTEE 
If you are not satisfied, simply return your book within 30days for a complete 
refund. Absolutely no risk! 

·-----------------------· 1 Institute of Advanced Thinking 1 
1 845 Via de Ia Paz, Dept. PS1084 1 
I Pacific Palisades, California 90272 I 
1 Yes, please send me your unique INSTANT MEMORY book 1 
1 for only $1 o complete by First Class Mail at no extra cost. 1 
I I 
1 Name 1 
~~~ I 
I I I Cdty State ip II 
II Or charge my 0 VISA 0 MasterCard 1 
I Card No. Exp. Oat I 

~-----------------------~ C..opynqhted matenal 



Skylighting with 

' 

THE LOOK: Skylighting with 
VENTARAMA is a bright, refreshing 
and beautiful experience. Almost any 
remodeling or building project can use 
a skylight and dollar for dollar, 
nothing can create a more dramatic 
effect. 

THE PRODUCT: VENT ARAMA 
skylights represent 35 years of 
manufacturing experience. Features 
like the hand-turn opening mechanism 
and convenient screen system make 
the units a pleasure to own. Tfte 
sophisticated copper flashing and 
molded edge dome make them 
weatherproof, leakproof and durable. 
Some of the options available are 
shades, storm panels, pole operation, 
and a quiet, reliable motorized unit. 

GET ALL THE FACTS FROM: 

VENTARAMA 
SKYLIGHT 
CORPORATION 
140 Cantiague Rock Rd. 
Hicksville, NY 11801 
(516) 931-0202 
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a printer 
My home-computer room adjoins my 
baby daughter's bedroom, and the 
chatter of my dot-matrix printer kept 
waking her. To quiet the printer, I 
built an enclosure: a foam-padded box 
with a plastic front and top. 

To muffle your printer, plan to build 
a box that's several inches larger for 
easy access to controls. Also allow for 
the foam padding, which you can buy 
at a hobby or sewing shop. 

When figuring how much plastic 
glazing to buy for the box top and 
front piece, note that the front is lower 
than the sides and back; this dimen
sion is just slightly more than the 
thickness of the plastic top. The plas
tic supplier will cut it to your measure
ments, or you can do it yourself. Use 
the back edge of a hacksaw blade to 
scrape the saw marks away. To fire
polish the edge, wave a propane torch 
across it. 

Use either %-inch plywood or white 
pine for the basic box. Before cutting, 
lay out the box pieces for the sides 
and bottom so you can cut a dado 
groove across the three pieces Y4-inch 
from one end. When assembled, this 
will form a U -shape channel to hold 
the plastic front piece in place. 

Cut a similar dado groove into a 

POWER CORD 

piece of one-by-1/2-inch scrap, and set 
it aside. This will fit atop the plastic 
front, framing it and providing a lip for 
the top to sit on. To support the top 
along the sides, cut a rabbet along the 
inside top edge of each side piece, cut
ting through and perpendicular to the 
top of the dado groove (see diagram). 

Cut a matching rabbet along the top 
edge of the back piece; then cut a 
paper slot and any holes needed for 
cords and cables. Use the back as a 
template for cutting the foam padding; 
then cut the foam for sides and bottom. 

Glue and nail the box pieces to
gether, making sure the dado edges 
line up. Glue the foam padding to the 
inside, and glue a thin strip of felt 
along the rabbet to cushion the top. 

Finish the box before inserting the 
plastic front piece into its groove. I cov
ered the box with plastic laminate to 
match my laminated trestle computer 
desk ["Two Computer Carrels," PS, 
Marchl, but any finish is fine. 

Finally, slide the plastic piece into 
the front groove, and cap it with the 
grooved top strip. Fasten this to the 
box sides, flush with the bottom edge 
of the rabbet cut. Rest the plastic top 
on the rabbet, and then listen 'to your 
printer purr.-Bryan Shumaker 

When lifted (left), the plastic top rests 
against the back rabbet, so no hinges 
are needed. With the top down, the 
foam-padded box mutes printer noise. 

RI~I~ON CABLE 

------
PLASTIC FRONT 

C.'il. 
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TM 

Get rid of rats, mice, roaches, fleas, bats, spiders, flies, 
mosquitos, crickets, moths, squirrels, etc. etc . ... 

You can fumigate them, poison them, 
trap them, etc. But what do you do 
with those dead and unsightly things? 
And those poisons can be harmful to 
humans and pets. And pests can 
become immune to them. Bentley's 
knows a better way! DECIMATE 500C 
(the biggest unit) delivers an 
ultrasonic sound that cannot be 
heard by humans and pets. It is 
completely harmless. But it is another 
story to all those pests and varmints. 
It drives them looney! DECIMATE 
causes them extreme discomfort and 
pain. Would you take this kind of 
treatment? Heck no. And neither will 
they. In just a few weeks all those 
pests and varmints just leave and 
never come back. 

Decimate 500C will help keep pests 
from inhabiting and nesting in 
vacation homes, campers, and boats 
both during summer and off season. 
Use it to control pests where food is 
kept and stored. Hard to seal areas, 
such as garages, toolsheds, and farm 
outbuildings will benefit most from 
Decimate Ultrasonic protection. 

DECIMATE 500C is a home sized 
version of an electronic pest control 
used by professional exterminators. 
Bakeries, schools, hospitals, etc., use 
them . With a technological 
breakthrough the cost has been 
dramatically reduced. Now, every 
home or plant can afford DECIMATE. 

There is no longer any question that 
ultrasonic sound at the right 

frequency ·range and appropriate 
decible output is an effective way of 
ridding your home or plant of pests 
and varmints. The question is: how do 
you tell the best product from the 
rest? Check those other units for the 
following features and see if they 
measure up to Decimate 500C. 

Decimate 500C has an EPA 
(Environmental Protection Agency) 
establishment number and is 
approved by City Building and Safety 
Departments. It is listed by 
Underwriter Laboratories (UL). 

Decimate SOOC has an ultrasonic 
intensity output of 152db. Decimate 
500C sweeps two levels of frequency 
from 25,000 to 65,000 Hz in each 
cycle. (Beware of units of low 
intensity and constant frequency). 
The overall efficiency of the unit is 
greatly enhanced with the changing 
frequencies. Decimate 500C protects 
up to 3,500 tV (25,000 ft.J). Other units 
may cover as little as 1500 ft. or less. 

If those other units do not have all 
these important features that 
DECIMATE 500C has than you 
should not buy them. Buy the best, 
Decimate 500C. This product should 
last for 10 years or more so why not 
get the best and the most powerful 
unit. And now, Decimate 500C also 
generates sound in the "infrasound" 
range. This is sound below humans 
and pets range of hearing that can be 
bothersome to even more pests than 
before. 

Just plug the DECIMATE 500C into 
any AC outlet and in a few short 
weeks those pests and varmints could 
be gone forever. Decimate, the 
pioneer and world leader, has rid tens 
of thousands of homes and plants of 
pests. One year limited manufacturers 
warranty. Try it in your home or plant 
for 30 days and if you are not 100% 
satisfied return it for a prompt and 
courteous refund. Major credit card 
holders ask for extension 37 and 
order #AJ7 for Decimate 500C or 
send check for $69.00 (U.S. dollars 
only) plus $3.95 delivery. Canada, 
Hawaii, Alaska, Puerto Rico, Virgin 
Islands $6.95 delivery. Add $2.00 for 
each additional unit. California 
delivery add 6% sales tax. 

ORDER TOLL FREE 

24 hours every day 

1·800·227·3800 
Ext. 37 

Information/overseas/Canadian orders 

415-647-7904 

Bentley's 
FOR BETTER LIVINGTII 

735 Burnett Ave., Box 31445, Dept. AJ7 
San Francisco. CA 94131 

c 1983 BentleJI'• 
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NOWRE·SIDE 
YOUR HOME~ 
FOR 

Gl 

- 1 - - I 

How much would it cost to have your home 
painted? And then every few years, you'd 
need to do it again. For less than this you 
can install your own siding with a Home Kit 
from Alum1num Industries (America's lead
ing mail order siding company.) 

Yes, you save as much as 2f.J the aver
age cost of installed siding. And it's so 
easy-if you can drive a nail and cut on a 
stra1ght line you can do it. 

We send you a complete kit of vinyl, 
aluminum or steel siding-your choice of 
22 colors-everything you need, right 
down to the nails and tools. 

Easy-pay with an FHA Home Improve
ment Loan or our own interest-free $7.00 
a week plan. 

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

Send for exciting money-saving, 
money-making details withou~ obligation. 
Mail coupon today. Easier yet, call toll
free 1-800-521-1234 rigl')t now. 

or call 1-800-521-1234 r------ -----., 
I ALUMINUM INDUSTRIES Of ARIWIW. Dept PS·1D4 I 

300 Philips Rd., North Utile Rock, AR 72117 

1 ~.'rush me full details. No obligation, no salesman will 1 
I I I Print Name I 
I Address I 
I City State Zip I L------------.1 
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Housepower Clinic 
By EVAN POWELL 

$ I -

DIY repair is here to stay 

That's the opinion of Whirlpool Corp.'s 
Bob Stanley, division vice-president for 
consumer affairs, who noted that "do
it-yourself appliance repairs h ave 
prove.d to be more than just a fad." 
The occasion for Stanley's remark was 
the company's introduction of four new 
appliance-repair manuals that cover 
machines including an automatic 
washer and dryer introduced last year. 
Both Whirlpool, with these Do-It
Yourself publications, and General 
Electric, with its Quick Fix manuals, 
are making a welcome response to the 
DIY trend among consumers. The im
pact of these DIY programs is also 
being felt in other areas that benefit 
the consumer. Throughout the indus
try there is a trend toward making 
products more easily serviceable. The 
removable front panel on washing ma
chines is a good example. Parts pack
aging now often includes instructions 
for installing the part, for those who 
may not be familiar with the proce
dure. And if you're still stumped after 
reading the manual, both Whirlpool 
and GE offer hot lines that will help 
you deal with specific repair problems. 
The toll-free number for Whirlpool is 
800-253-1301 (in Michigan dial 800-
632-2243 and in Alaska and Hawaii 
800-253-1121); the GE number is 
800-626-2000. 

Why this sudden focus on owner re
pairs when 15 years ago they were al
most universally frowned upon by the 
manufacturers? One reason is renewed 
industry interest in customer satisfac
tion and brand loyalty. The idea is to 
keep the cost of service low by train
ing consumers to make minor repairs 
themselves, reserving expensive tech
nicians for the major jobs. This elimi
nates the bad taste of big repair bills 
for minor problems. For many reasons, 
the ranks of do-it-yourselfers have 
grown enormously in the past 10 years 
and now constitute a considerable 
market segment. It's no longer un
usual for consumers to base purchase 
decisions on the serviceability of prod
ucts and the amount of information 
provided to allow them to make their 
own repairs. The manufacturers report 
t hat there have been very few prob
lems with repairs performed at home 
by consumers. 

Q Q, 1\ Parts 
Cj./\ problems 

According to the Frigidaire parts out
let and some independent parts ven
dors, they receive quite a few calls 
for replacement clock motors for the 
Frigidaire Cook Master range, model 
RDE3-20W These motors, originally 
made by International Register Co., 
previously sold for $8 but are no longer 
listed in Frigidaire catalogs. Instead 
the parts suppliers sell the entire Cook 
Master clock unit for approximately 
$85. Do you know of a source that 
could supply this small but very hard
to-find part? 

Roger Wills, Milwaukie, Ore. 

I've had no luck in obtaining the clock 
motor locally. This is a problem that 
comes up repeatedly in letters. I sym
pathize with those who don't want to 
pay $85 when an $8 part would do. 
Here's my advice: Check around town 
for appliance-repair centers that have 
some used parts on hand. Very often 
they will take trade-in ranges andre
furbish them, perhaps assembling one 
range from three and keeping the re
maining good part's for future use. 
With many older parts of this type, 
when the factory no longer offers them, 
these repair shops are usually thf: best 
bet for obtaining a replacement. 

Continued 
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Save Gas, Save Engine with ' OLY' 
The foUowing introduces one of 

the •ost fatly tested and Cl'eden· 
tialed gas saving, friction l'edac· 
ing engine treat.ente eva to reach 
the •arket! 

WHAT IS POLY? "Poly'' is short for 
polytetrafluoroethylene (TF'E).lt is the 
slipperiest substance known to man 
(1981 Gainess Book of World Re· 
cords, p. 188). The PetroLon Corpo
ration, makers of Slick 50, has inven
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear. 
~efraytng costly overhauls. 
HOW DO I KNOW THIS ISN'T A 

FRAUD? Slick 50 has some very im
pressive credentials. The "Conea•en 
Digeet" magazine (March/ April 1982, 
p. 35) states "Slick 50 does reduce en
gine heat and ordinary wear, and our in
formal tests indicate that it will im
prove gas mileage by about 2 to 3 miles 
per gallon .. .. Slick 50 doesexactlywhat 
Petrolon claims it does." Researchers at 
the Franklin lnstitate Research La· 
boratory, after applying a powerful 
ultrasonic cleaning process to a Slick 
50 treated engine part, were surprised 
at its permanence. They stated. "We 
actually expected the PetroLon Slick 50 
TF'E Resin coating to also be removed. 
but later found it was still there." 

The FAA (Federal Aviation Ad· 
lainistration) has fully accepted Slick 
50 Aircraft Piston Engine Treatment 
(FAR #33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
to about 70.000 miles on a car) showed 
almost zero engine wear! 

Twenty-five hundred miles after re
moving Slick 50 from the crankcase. 
tests done at the University of Utah 
Engineering Experiment Station 
showed that the benefits of Slick 50 
were still there. They reported a horse
power increase of 16.9% and 9.9% for 
light and heavy loading respectively. 
The senior engineering researcher at 
the University of Southern Califor· 
nia in San Diego stated this. "Slick 50 
does increase horsepower and de
creases fuel consumption in tests done 
at the university."The Space Shuttle 
Cola•bia uses the chemical ''poly" in 
its gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele
ments of space. 

Perhaps most dramatic of all is a 
torture-test overseen by the Automo· 
tive Services Council for Pennsyl· 

/ .946 

vania and shown on television station 
WIVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem
perature never rose and the engines 
sustained no apparent damage. The 
Southwest Daily Ti•es (Dec. 19. 
1982. p. 6). reports that a man from 
Liberal. Kansas. flew his airplane with
out oil for 30 minutes. There are many 
more tests available. If you are still 
skeptical. send *2.00 to defray print
ingand postage costs and we will send 
you additional, more detailed. test in
formation, etc. 

HOW DO YOU TREAT AN EN· 
GINE? Very simply. A few minutes be
fore oil and filter change. add engine 
flush (sent free with each order) to 
clean out your engine. Let your engine 
idle for 5 minutes. Then drain your oil. 
change filters and add the proper 
amount of oil less one quart. Add one 
quart Slick 50, drive for 30 minutes. 
and leave it in the crankcase for 3.000 
miles. As the engine operates. the oil 
carries the polytetrafluoroethylene 
between the parts where it is bur
nished into the pores of the metal. Once 
impregnated it is permanent. so you 
do it only once. not each time you 
change oil. One quart of Slick 50 will 
treat all standard 4, 6 and 8 cylinder 
gasoline a nd diesel engines. 

WILL IT WORK WITH MOST OIL? 
Yes. Slick oO will work with all petro
leum based oils and all synthetics com
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 

percentages may vary. depending on 
the kind of drivingyou do, vehicle con
dition, etc. By reducing friction. Slic~ 
50 does all of the following: it increases 
gas mileage. It increases horsepower
- small economy ~rs and large RVs 
really need this. It makes for easier 
starting. It reduces operating tem
peratures. thus increasing the lubri
cation and life of your oil and your 
engine. Last. but not least. the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which can 
save you over $1,000. Slick 50 elimi
nates the "lubrication starvation" that 
all cars experience when first started 
before the oil has a chance to circu
late. Up to 90% of the wear on a car can 
be caused by this lubrication starva
tion. You receive all of these benefits 
for less than the cost of two tanks of 
gas ($34.95). 

WILL SLICK 50 HARM MY EN· 
GINEORAFFECTMYWARRANTY? . 
No! Slick 50 is suspended in an excel-
lent grade of petroleum oil whiC:h meets 
or exceeds every manufacturers en
gine warranty requirements. In addi
tion. this oil carries an API (American 
Petroleum Institute) service classifi
cation SF-CC-CD- It also carries the 
military specifications Milrlr21 04C 
and MIL-lr46152-A 

DEALERSHIPS ARE AVAO.ABLE. 
OTHER SLICK 50 PRODUCTS 

available are Small Engine Treatment 
(for 2-cycle engines). Aircraft Engine 
Treatment. Gear Treatment (manual 
transmissions, etc.), Grease, Ultra 9 
Oil, FUel Conditioner, and Fabric Pro
tector. Free information is sent upon 
request. 

Free engiae fluah sent with each 
order. Free shipping with order• 
of 2 or more. 

For parchase or further infonaa· 
tion caD toU fl'ee 1-800-228-6505. 
ext. 180 (in Nebraska. call1-800· 
642-,606) or sead to: FORT MOR
GAN SLICK 50. 18641 County Rd. 
16. Ft. Morgan. CO 80701. 

[In Canada. call 416-828-0166 or 
send Canadian funds of *39.95 and 
$4.00 shipping to: Petrolon/Slick 50. 
2219 Dunwin Drive. Mississauga. On
tario L5LIXI.) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
0 I enclose •34.95+•4.00 shipping & hand. 
0 I want 2 or more (free shipping & hand.) 

0 Check 0 C.O.D. 0 Visa/MC 

Card" ----------~----EXP----

Name 

Address 
(Gtve street address for U.P.S. deltvecy) 

City ------------------------

State -----------~iP---
Ps-•o 
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RISLONE REPLACES 
A QUART OF OIL 
AT CHANGE TIME 
or when you're down a quart 
RISLONE may cost a few cents more than 

motor oil additives in small cans, but remem
ber - RISLONE is a big QUART yellow, red 
and black can and saves the cost of a quart 
of your regular motor oil, too. 

For over 50 years, RISLONE has been used 
by millions of motorists to remove gum, sludge 
and varnish from their car's engines. These 
performance robbing deposits shorten the life 
of engines and make it cost more to operate 
them . RISLONE keeps engines clean and a 
clean engine starts easier, runs better and 
lasts longer. 

Get RISLONE today at discount stores, retail 
auto chains and parts stores everywhere. 

FREE: 32 page LUBE TIPS 
booklet. Information, Ideas 
and discussion about prob
lems, performance and lubri
cation. Send self-addressed, 
stamped envelope 41/z x 6Y2 
or larger. 

THE SHALER CO. 
Waupun, WI 53963 

In Canada: Warren Packaging Co., Ltd. 
Scarborough, Ontario, M1 A 4G2 
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NEW FREE BOOK 
DISCUSSES 

Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by a ll 
means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 

It's free for the asking and here are 
just some of the_ subjects it cover~. 
• How to Describe Your Invention so 

Manufacturers will take Notice 
• The Next Step to Take if a Manufac

turer Shows Interest 
• Approximate Royalty Rates Man

ufacturers are Currently Payin~ 
• If Your Invention is Sold Outright 

for Cash 
• Or, Part Cash, Part Royalty 
• Submitting Your Invention Before 

Patenting 
Our reason for giving away information 
we've gathered over our 26 years in this 
business is simply that we hope you 
read it and employ us at our reasonable 
fee rather than do it yourself. But that 
will be for you to decide. 

But understand, we are not promot
ers, developers, brokers. Ours is a tech
nical service of writing descriptive 
materials for your invention and select
ing the right manufacturers who poten
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con
sult a Registered Patent Attorney. 

But back to the booklet. We want you 
as a client but only if, after reading it, 
you think you need us. Otherwise the 
booklet will show you how to do it your
self. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at
torney or Chamber of Commerce. 

Mail the coupon Today. Please en
close $1 for postage and handling. 
Kessler Sales Corp., Dept. D-710 Fre
mont, Ohio 43420. 

MAIL THIS COUPON r , 
1 Mr. K. 0. Kessler. President 1 
I Kessler Sales Corporation I 

Dept. D-710 Fremont, Ohio 43420 

I Please mail me the FREE booklet explaining I 
1 how to go about selling my invention. This 1 
I does not obi igate me in any way. I am enclos- I 

ing $1 for postage and handling. so rush the 
I booklet by return mail. I 

I Name I 
I I 
I Street Address I 

I City. State Zip I ... ______________ .., 

House power 
Summer algae 

We've cleaned the drain in our refrig
erator twice this season, and now it 
needs cleaning again. This problem oc
curred last year as well . When it 
happens, the drain stops up and water 
accumulates in the bottom of the re
frigerator compartment. Even when 
using a portable air tank, cleaning the 
drain can be a chore; it's necessary to 
unload the entire top portion of the 
refrigerator. Why does this problem 
occur only in summer, and what is 
causing it? 

Jack Johnson, Philadelphia, Pa. 

The cause is practically invisible. It's 
usually a buildup of algae or bacteria 
that forms a clear jelly-like substance 
that can hardly be seen but can plug 
the drain in a hurry. This time, after 
you clean out the drain, flush it with 
a cup of water followed by a table
spoon of household laundry bleach. 
The bleach should kill the spores and 
keep the bacteria from reproducing and 
clogging the drain again. You may have 
to repeat the treatment next spring. 

Tankless heaters today 

What do you think of tankless hot
water heaters now, several years after 
you first reported on them? Some of the 
literature I've seen seems to muddy 
the issue. Still, if there is any real sav
ing I would like to cut my hot-water 
tank to the 110-to-115-degree-F range 
and boost my dishwasher only. Did 
your installation really save you much? 
How has it stood up for the five years 
during which you have had it? 

Louie Reese, Birmingham, Ala. 

Tankless heaters are an option that 
can work well for some homes, not 
so well for others. And times have 
changed-they don't lend themselves 
to either time-of-day or load-control 
rate structures offered by many utili
ties because there is no storage tank. 
The best application for most homes, in 
my opini.on, is just as you describe-as 
a booster for the dishwasher. 

There is a more practical approach 
to heating water, especially in moder
ate climates such as yours and mine: 
the heat-pump water heater. I t's even 
better than solar in my book, and the 
winter disadvantage of cooling and de
humidifying the surrounding air is a 
big plus for nine months of our year. 

Got a home-equipment problem? Write to Evan Powell / 
Housepower Clinic, Chestnut Mountain, Rte. 1, Box 322A, 
Travelers Rest. S.C. 29690. Give appl iance make and model 
number. Unpublished questions cannot be answered by mail. 
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are 
You think times are tough and you've got prob

lems? 
Well, I remember when a bank turned me down for 

a $200 loan. Now I lend money to the bank - Cer
tificates of Deposit at $100,000 a crack. 

I remember the day a car dealer got a little nervous 
because I was a couple of months behind in my 
payments - and repossessed my car. Now I own a 
Rolls Royce. I paid for it in full - with cash. 

I remember the day my wife phoned me, crying, 
because the landlord had shown up at the house, de
manding his rent - and we didn't have the money to 
pay it. 

Now we own five homes. Two are on the oceanfront 
in California (I use one as my office). One is a 
lakefront "cabin" in Washington (that's where we 
spend the whole summer - loafing, fishing, swim
ming, and sailing). One is a condominium on a sunny 
beach in Mexico. And one is snuggled right on the best 
beach of the best island in Hawaii - Maui. 

Right now I could sell all this propeny, pay off the 
mortgages, and - without touching any of my other 
investments- walk away with over $750,000 in cash. 
But I don't want to sell, because I don't think of my 
homes as "investments." I've got other real estate 
and stocks, bonds, and cash in the bank - for that. 

I remember when I lost my job. Because I was head 
over heels in debt. my lawyer told me the only thing I 
could do was declare bankruptcy. He was wrong. I 
paid off every dime. 

Now, I have a million dollar line of credit; but I still 
don't have a job. Instead, I get up every weekday 
morning and decide whether I want to go to work or 
not. Sometimes I do - for 5 or 6 hours. But about 
half the time, I decide to read, go for a walk, sail my 
boat, swim, or ride my bike. 

I know what it's like to be broke. And I know what 
it's like to have everything you want. And I know that 
you - like me - can decide which one it's going to 
be. It's really as easy as that. That's why I call it "The 
Lazy Man's Way to Riches.'' 

So I'm going to ask you to send me something I 
don't need: money. Ten dollars to be exact. Why? 
Because I want you to pay attention. And I figure that 
if you've got $10 invested. you'lllook over what I send 
you and decide whether to send it back ... or keep it. 
And I don't wont you to keep it unless you agree that 
it's worth at least a hundred times what you invested. 

•' 

Is the material ''wonh" $10? No- if you think of 
it as paper and ink. But that's not what I'm selling. 

PROOF! 
Doa't take my word for it. Tllesc an excerpts from ar
tldcs In •ewspapers and maaazines: 

nmc: 
He only works half the year in his stunning office on 

California's Sunset Beach, and even when he's there he 
puiS in shon hours . .. In other words. Joe Karbo ... is 
the prototype for . .. "The Lazy Man's Way to Riches." 
Money: 

Joe does more than dwell on personal problems; he 
solves them .. . 

Which Is a nict chang•: Karbo almost went bankrupt 
back in '62 .... 
llos(on Htnlld-Ammcu: 

The book has drawn hundreds of tellers from persons 
who have profited by it .. . 
Los Aaaeln Herald-ExamlnH: 

"Going broke was the best thing that ever happened 
to me," explains Joe Karbo who went from one 
business trouble to a million-dollar business fortune ... 
forbes: 

After bouncing around show biz. advertising, and 
real estate. he made his fonune . .. S2SO.OOO. 
Money Makin& Opportunities: 

Maybe Joe Karbo has the secret. Don't you think you 
owe it to yourself to find out what it is all about? ... I 
just finished it - and I'm off on a vacation myself. Get 
the idta? 
Lona lleath Independent: 

He's programmed the path to riches for the lazy man. 
The IKa•u City Star: · 

He prints statements like "Most people are too busy 
earning a living to make any money." He should have 
added that too many people these days are too busy 
earning a living to do any living. 

ionaire 
• 
I 

What I am selling is information. More information 
than I give when I'm paid $1000 as a guest speaker. 
More information than I give in a one-hour consulta· 
tion for $300. 

But you're really not risking anything. Because 
first, I don't want you to send me any money - at 
least none that I can use. Instead. as a token of your 
sincerity, send in your check or money order and 
postdate it for six weeks from today. You see, it's not 
really money because it's not negotiable - besides, I 
won't even touch it for six weeks anyway. 

In this way you 'II have plenty of time to receive my 
material, look it over, try it out and prove to yourself 
that everything I am telling you is true. 

I know what you're thinking: "He got rich telling 
people how to get rich." The truth is - and this is 
very important - the year before I shared "The Lazy 
Man's Way to Riches," my net income was $216,646. 
And what I' ll send you tells just how I made that kind 
of money ... working "part time" ... a few hours a 
day .. . about 8 months out of the year. 
· It doesn't require "education." I'm a high school 
graduate. 

It doesn't require "capital.'' Remember I was up to 
my neck in c:lebt when I started. 

It doesn't require "luck." I've had more than my 
share. But I'm not promising you that you'll make as 
much money as I have. And you may do better. I per
sonally know one man who used these principles, 
worked hard, and made It million dollars in 8 years. 
But money isn't everything. 

It doesn't require "talent." Just enough brains to 
know what to look for. And I'll tell you that. 

It doesn't require "youth." One woman I worked 
with is over 70. She's travelled the world over, making 
all the money she needs, doing only what I ta!Jght her. 

It doesn't require "experience.'' A widow in Chicago 
has been averaging $25,000 a year for the past 5 years, 
using my methods. 

What does it require? Belief. Enough to take a 
chance. Enough to absorb what I'll send you. Enough 
to put the principles into action. If you do just that -
nothing more, nothing l~s - the results will be hard to 
believe. Remember - I guarantee it. 

You don't have to give up your job. But you may 
soon be making so much money that you'll be able to. 
Once again - I guarantee it. 

I know you' re skeptical. Well, here are some com
ments from other people. (Initials have been used to 
protect the writer's privacy. The originals are in my 
files.) I'm sure that, like you, these people didn't believe 
me either when they clipped the coupon. Guess they 
figured that, since I wasn't going to deposit their checks 
for six weeks, they had nothing to lose. 

They were right. 
And here's what they gained: 

'Made $50,000 just fooling around' 
"In February you sent me (for ten bucks) your Lazy 
Man's Way to Riches. Since then I have made approx
imately 50 grand ($50,000) just fooling around on the 
basis of your advice. You see, I really am lazy -
otherwise I could have made 50 million! Thank you!" 

R. McK., Atlanta, GA 
'$24,000 in 4S days' 
" .. . received $24,000.00 in the mail the last 45 days. 
"Thanks again." 

E.G.N., Matewan, WV 
From $SO to $565 per week 
" . .. when I sent for your (Lazy Man's Way to 
Riches), I was delivering the L.A. Times for $50 per 
week ... Now . . . I earn an average of $565 per week. 
have $7,000 in the bank and a condominium that's 
worth $85,000 ... " 

J. N .• Culver City. CA 
'There's no stopping me' 
"Since I've got your (Lazy Man's Way to Riches) in 
July. I've started 4 companies ... there's no stopping 
me and I'm so high I need chains to keep me on the 
ground.'' 

M.T., Portland, OR 
$260,000 in eleven months 
"Two years ago, I mailed you ten dollars in sheer 
desperation for a better life ... One year ago, just out 

of the blue sky, a man called and offered me a partner
ship ... I grossed over $260,000 cash business in eleven 
months. You are a God sent miracle to me.'' 

B. F .• Pascagoula, MS 
$7,000 In five days 
"Last Monday I used what I learned on page 83 to 
make $7,000. It took me all week to do it, but that's 
not bad for five days' work." 

M.D., Topeka, KS 

What I'm saying is probably contrary to what 
you've heard from your friends, your family, your 
teachers. and maybe everyone else you know. 

I can only ask you one question. 
How many of them are millionaires? 
So it's up to you. 
Six weeks from today, you can be nothing more 

than a little older - or you can be on your way to get
ting rich. You decide. 

The wisest man I ever knew told me something I 
never forgot: "Most people are too busy earning a liv
ing to make any money.'' 

Don't take as long as I did to find out he was right. 
I'll prove it to you, if you'll send in the coupon 

now. I'm not asking you to "believe" me. Just try it. 
If I'm wrong, all you've lost is a couple of minutes and 
a postage stamp. But what if I'm right? 

Some have called it a Miracle. Some have called it 
Magic. You'll call it "The Secret of the Ages." 
· As for me, I thank God that before he died 
Millionaire Joe Karbo left, for all to share, the secret 
of "The Lazy Man's Way to Riches." The above 
story, which is in his own words, is his gift to you. 

Because of the nature of this special offering, we 
can guarantee delivery only to the readers of this 
publication who respond within the next 10 days. 

After that date, orders will be filled on a "first 
come, first served" basis as long as supplies last. 

To order, write your name and address on the 
coupon and send it with your S I 0 today. 

Remember, the only way to guarantee prompt 
delivery is to respond today. 

If you have any questions, you may call us at (714) 
898-4357 during normal business hours. Make your 
check or money order payable to Financial Publishers. 

©Joe Karbo · 1979, 17105 South Pacific, 
Sunset Beach, CA 90742 

Sworn Statement: 
"On the basis of my professional relationship as 

his accountant, I certify that Mr. Karbo's net 
worth is more than one million dollars." 

Stuart A. Cogan 

Bank Reference: 
Bank of Westminster . 
8251 Westminster Avenue 
Westminster. CA 92683 

,--------------------------, 1 Financial Publishers 1 
1 17105 South Pacific, Dept. J.l7 1 
I Sunset Beach, California 90742 I 
I I 
: You may be full of beans, but what have I got to : 
1 lose? Send me The Lazy Man's Way To Riches. 1 
I Enclosed is my check or money order postdated I 
I six weeks from today! I 
: If I return your material - for any reason - : 
1 within that time. return my uncashed check or 1 
I money order to me. On that basis, here's my ten 1 
I dollars. I 
I I 
I I 
1 Name 1 
I (Please Print Clearly) I 
I I 
I Address I 
I I 
I I 
1 City • 
I I 
I State Zip I 
I SORRY - NO COD'S I 
IL (All ~oreign orders please add two dollars) .II 
--------------------------C.upynghtfld matenal 
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lbe Only 
ONE-MAN 
PORTABLE 

ONE-MAN 

awmill 

SAWMILL Of Its Kind In 
If you need good, hign··qual 
inflated lumber stop your important 
building projects. The Foley-Belsaw goes right 
to the trees and turns out smooth, true-cut lum
ber .. . even beginners get excellent results. 
Just one man (no crew needed} can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
use tractor PTO or other low HP diesel or elec
tnc unit. Factory-di r~ct sell ing keeps price low, 
and conven1ent t1me payments may be arranged. 
Send far FREE BOOK! Just mail coupon below for 
"How To Saw Lumb(lr'' b.ooklet and complete facts 
on the One-Man Sawmill. There is ,.0 Obligation 
and NO Salesman Will Call on you . Do It TODAY! ,---- ----~------------~ 

1 Foley-Belsaw co. t m{r' 1 
I 30431 Field Building !II :IHI'J;IIIJJ I 
I Kans~s City, Mo. 84111 I 

Please send all facts and details in : 
your FREE BOOK " How To Saw I 
Lumlnr". I untkrstond there is No I 
Obligqtion and that No Salesman will : 
call on me. 1 

: Name ........... _ ... _ _ . __________ : 

: Address . _. . . . __ ...... __ : 

I City-State . .. .. _ _ ___ Zip_ . --) 

~------------------------

"AA" Battery 
Not 
Included 

Mini-Quartz 
Clock 
Movements . 

* F•rAAHour & Minute Hands Included! 
Famous Junghans quartz mini·movement from West 
Germany at an unbelievable introductory price. Only 
2'14'' square x ~" thick! Pick the shaft for your dial 
thickness .. . choose from '!.'' , ~". or ~"- Accurate 
performance guaranteed for THREE YEARS! Order 
as many as you wish at this amazing low introductory 
price. Major credit cards accepted. WRITE OR CALL 
TOLL-FREE. 

WRITE: 
Clockwerkes, Dept. PS 10 

241 9 Foster Avenue 
Janesville, WI 53545 

Wisconsin residents call (608) 7 55-1000 
Out of state customers 

CALL TOLL-FREE 
1-800-356-4011 

Tempus Instrument Corporation 
2419 Foster Avenue, Janesville, WI 53545 

Bits&Bytes 
By WILLIAM J. HAWKINS 

Proliferating portables 

They just keep corning: portable com
puters. Last month POPULAR Sc iENCE 
ran a feature story covering 75 of the 
latest models. But before the ink dried 
on the pages, even more were intro
duced. With tremendous competition, 
makers are adding features and cut
ting prices at the same time. 

For instance, there's the Pivot, 
above, from Morrow, Inc. (600 McCor
mick St., San Leandro, Calif. 94577). 
It's a nine-pound portable that folds 
into a 13-by-9.5-by-six-inch package 
and unfolds to show you its work on a 
16-line-by-80-character LCD display. 
The unit has 128 kilobytes of RAM 
(expandable to 512K) and a serial and 
parallel interface, and it uses the MS
DOS Version 2.0 operating system. 

Built-in features include: a 5.25-
inch floppy, modem, clock, calculator, 
and special-function keyboard keys. 
Push one of the special keys while 
you're using a word-processing prog
ram, for example, and the bottom right 
corner of the screen becomes a calcu
lator display. Compute numbers and 
add them to the document where need
ed. Or push another button, and you 
can work through the modem; return 
instantly to the word processor when 
you're done. 

Pivot costs $2,500; for another $50 
(and 1.5 pounds) you can add a bat
tery pack. The battery module fits in-

128 I POPULAR SCIENCE 

side the unit and provides power for 
up to five hours of use. 

Other new portables: Color Chame
leon by Seequa (8305 Telegraph Rd., 
Odenton, Md. 21113) has a nine-inch 
color CRT display and accepts both 
MS-DOS and CP/ M software. I t 
weighs 28 pounds, has 384K of RAM, 
and costs $3,595. Eve II, made by Eve 
II Computer Corp. (200 Murray Hill· 
Pkwy. , E. Rutherford, N.J. 07073) is 
Apple DOS and CP/M compatible. It 
has a five-inch display, two 5.25-inch 
drives, and 64K of RAM for $2,195. 

Nibbles 

• New chips: Motorola's MC68020 
is a 32-bit microprocessor. That means, 
according to the company, that the sin
gle integrated circuit has the compu
tational power of a large main-frame 
computer. Intel has a 256K CHMOS 
(complimentary high-performance 
metal-oxide semkonductor) RAM chip 
that uses 10 percent of the power a 
conventional chip uses. Its 600,000 
transistors, capable of storing such 
things as 10,000 phone numbers, are 
no larger than a postage stamp, and 
its low power requirement will help 
make small battery supplies practical. 
Need more? IBM has a one-megabyte 
(1M) RAM chip in the lab. 

• Peachtree Software (3445 Peach
tree Rd. N.E., Atlanta, Ga. 30326) has 
recently released more than a dozen 

Continued 
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Call 1·800·$33·5545 today and ••• 

. 

9n These Brand Name Parts, 
Tools &·Equipment! 

• 

GAS ENGINES 
·(Horizontal) 

5 HP Tecumseh%" shaft #6051 .. .. ... ... . .. .. $134 
5 H P Briggs 3/4" shaft #6053 ................... $144 
8 H P Tecumseh cast iron sleeve #6081 ....... $186 
10 HP Tecumseh cast iron sleeve #601 0 ...... $224 
10 HPTecumseh 1 "shaft electric start #601 01 .... $269 
3-20 HP Horizontal and Vertical available at discount prices. 

HEAVY DUTY 
LOG SPLinERS 

# 111 0 8 ton Electric Splitter 11 0 Volt .... . .. . ..... $525 
#1 128 12% ton Homeowner Special .... . ... .. .... $729 
# 1130 15 Y2 ton Homeowner Special . . . .... . . . . . .. $869 
# 1142 24 Y2 ton Blockbuster Special low profile .. $1399 
# 1140 24 V2 ton Block buster high profile .. . ...... $1599 
(Will ship 4 5 states, freight charges vary 540-$130. ask for details) 

LOG SPLITTER PARTS 
11 gal2 Stage pump #1011 .. .. .. ........................ .. .. $109 
16 gal 2 Stage pump# 1015 . . . . .. .. ...... .... . .......... . .. .. $157 
Standard Control Valve # 201 0 .. . . .. . . .. . . .. . . ... ........... $43.75 
Pressure Sensitive Detent Valve #2020 ..... . ........ ... . .. . $58.50 
4 X 24 X 2 Cylinder Welded type • can go UPS #902424 .. . . . . $11 5 

UTILITY TRAILER KIT . 
Complete road ready kit. 
Easy assembly with basic 
tools. Load capacity 1 060 
Lbs. Bed size 40" x 48" 
overall width 46W' 

Item #12542 Sale $ 165 List $279 
(Will ship 48 st!ltes for $25) 

• .. . 

Northern 
Hydraulics 

801 East Cliff Road, Box 1219, Burnsville, MN 55337 
Call our order dept. at 1·8()()..533·5545 

In MN 612•894-8310 

TRAILER PARTS 
Largest stock of traiter parts to repair or build your own 
at discount prices. lrcludes: hubs, fenders, wheels and 
tires, axles, brakes hitches, winches, etc. 
4 hole hubs and spindles ..... ... ... . . . .. $37 .50/set 
Item # 1251 Trailer springs 2000 Lb. c ap $24/Pair 

GENERATORS 
4000WaH 
8 HP Briggs, 33 amps @120 volts. 16.6 
amps @240 volts. Item # 16402 
List $1 .009 ...... Sale Price $485 · 

: . .--- 5000 WaH 
11 HP Briggs, 42 amps @ 120 volts. 21 
amps @240 volts. Item # 16404 
List $1124 ....... Sale Price $699 
Electric start available for both models 

(Will ship 48 states for $45) 

AIR COMPRESSORS 
5 HP 60 gal. Vertical Campbeii-Hausfeld two cylinder, 
pressure guage with safety relief valve 230 volts. 11 .8 CFM at 
40 PSI and 9.4 CFM at 90 PSI 25" x 22" x 65" 

Item #15954 List $1160 Sale $639 
(Will ship 45 states for $50. Cal., Oregon & Washington $85) 

TARPS 
Constructed of polyethylene. Rust proof grommets 
everj three feet. Will not rot or mildew. 

ITEM SIZE WT. PRICE 
1770 
1771 
1772 
1774 
1776 

6X8 
8X10 
10X12 
12X20 
20X30 

3 Lbs. 
4 Lbs. 
4 Lbs. 
11 Lbs. 
23 Lbs. 

CHAIN SAW 
SHARPENER 

Lightweight and power
fu l, reaches 14,000 RPM, 
powered by 12 volt bat
tery.Durable ball thrust 
bearing for longlife. 
(Will Ship 48 States for $2.00) 

Ust$24.95 Sale$16.75 

$4.75 
6.85 

10.75 
20.00 
5000 

Other sizes available 

CHIMNEY 
CLEANERS 
Adjustable to fit all size chimneys. 
Don't risk a chimney fire! 
Item Type Fits Price 
1540 Round 6·11" $1995 
1541 Square6·11" $19 90 
1542 Reel 6x10" 7x11" $19.% 

8x12" 9x13" 
1 Ox 14" 

(Will ship 48 states for $2.50) 

ORDER TOLL FREE 1·800.533·5545 ,-------------------, Send for free catalog or send $6.00 and receive catalog I 

I 
I 

and ·spliHer design booklet. · · 
Mail To: Northern Name_ -- · ·-·--·- 1 

Hydraulics 
801 E. CliH Rd. Address - -- ... ___ ... - --- 1 
Box 1219 
BurnsvillE' MN City. -·- ---- -·- ---·-·- I 
55337 
Dept. 139104 State Z ip I 

Use your Mastercard or Visa 

1 Please rush me my FREE EJ ~ I 
L Discount Catalog! -~- L__:= _j • 
-------------------~ 
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Train 
FAST 
·at Home! 

This VET Did It - and YOU 
"War injuries left me 

badly handicapped. but 
now I'm a financial success 
as a Locksmith, t~anks to 
our training. Besrdes, the 
~ork is fasc inating;, If I can 
do it anybody can. -
Glen Johnson, Larned, Kan. 

Can Dolt 
Too! 

to $12.50 an Hour-even while learning! 

If you enjoy fixing things, you're a "natural " 
to make hundreds of EXTRA 'DOLLARS a 
year in the fascinating business of Lock
smithing. Rising crime has increased de
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 

enable you to get your share of this always
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith· 
ing can keep the extra money coming in dur
ing spare time - or in your own full-time 
business. Ideal for retirement-good jobs, too. COLLECT CASH PROFITS ALMOST AT ONCE! 

You're " in business" ready to make $5 to $12.50 
an hou,r a few days after you begin Foley
Belsaw s shortcut trarnmg. Easy, illustrated les-

li'OLE¥BELSAW INSTITUTE, 10562 Field Bldg. 
Kansas City, Mo. 64111 

sons complete wi th ALL practice equipment 

PlUS -~--
• ALL TOOLS YOURS TO KEEP n~"" ~ 
e KEY MACHINE YOURS TO KEEP '"• ' 
e EXPERT PERSONAL ASSISTANCE , .,.., · 
e BUSINESS.BUILDING HELP -FREE 

N. Hunt, Wi lmington, Del.- " I make $50 a 
week extra." 
R. Davis, St. Louis, Mo.-"1 cleared $110 last 
Saturday. " 
-Ed Boyle, Pittsburgh, Pa.- " My business going 
at top speed. I'm moving to bigger quarters." 

MAIL THIS COUPON • NO SALESMAN WILL CALL 

FOIEV-BELSAW INSTnurE, 10562 Field Bldg. ~!\·~~ 
Kansas City, Mo. 64111 : .. 
Rush FREE book, " Keys to your Future." 

TO KEEP! Name, ________ _ 

~n add $ 25 I Addres~ 
$40 a week - - - -----------

to your in· I City State Zip 
come ... and --- --- - - - ---
doesn't cost .. 
you a penny -

extra! 

• 1 O·l/2 tons sp4itting force 
• fost spli1ting cycle ( 1 O-see. J 
• ~plm logs UJ1 10 26" long 
• 5·HP BRIGGS gos engine 
• Powerful 2-stoge hyd. pump 

Enjoy "OUTDOOR LIVING -IN 
With a Beautiful 

I 
I 
I 
I 

• Detent control valve returns 
to neuuot outomoticolly Four Seasons Room Addition. ___ 1 

An ideal solution to add space, a great 
outdoor feeling and value to your home. 

tn sa h FJ· 

9-062 ·24 $137.50 451bs. 

• 3· 112" x 24" srroke. R·lg1h . 
32". 1-t/ 2" rod. 1/2" pons 

Shpo. 'AUT~MATIC CONTROL 
12 lbs. 

1062
, ALVI 

$6;:';~2 ~~JtJ:t 
• 4-woy valve l ·posit1on detenl. 
Auto kick-out to neutral. 30-GPM, 
3 / 4" IN/ OUT. 1/2" wor1< porrs. 

LOG SPUniR COMPONENTS 

6JII!!=r 
~ . 4 ... 

IH6-TI $119.50 40 lbs. 
• Bull block, sliding blotk ond 
spfiuing wedge ( for cross 1Ube ) 

2·STAGI PUMPS 
ITIM 9- tt69 

Shpg. 
147.50 t 21bs . 

• I 3.2-GPM 01 3500-RPM. NPTF 
por1s. IN 3/ 4" OUT 1/2" . Shah 
1/2" doom. Uses 5-HP eng>ne. 

• ITIM 9-1170 ·: $159.50 
Uses 8-HP engme . 
I 5.2·GPM 01 3500-RPM. 

SURPLUS CENTER 

Equipment 
Catalog 

0 Solariums 0 Spa Enclosures 0 Entryways 
0 WalkwaysO Family RoomsO Solar Collectors 
SYSTEM 4 FEATURES 
• BuiiHn motonzed shade system In 48 colors. 
• 100% thermally broken aluminum lrame. New 

double draon leakproof water run·olf desrgn 
• Factory msutated glass wllh tempered curves. 
• Patented Pow-R-Vent•• cooling system 
• Bronze or while linish is standard 
• Nationwide localized dearer service. 
• Complete onstallations available. 

Mid. by Four SBasons Solar Producrs Corp. 

425 Smith Street 
Farmingdale, N.Y. 11735 (516) 694·4400 

CALL TOLL FAEE- 1-800-645-9527 FOR 
FREE COLOR CATALOG WITH NEAREST DEALER 

Please allow 3 weeks lor delivery 
o 11184 FSSP Dealer Inquiries Invited 

Bits & Bytes 
new business and educational pro
grams. You can make backup copies 
of the programs, but if you give them 
to friends, they won't work. Secret: The 
master disk contains a software key 
that can't be copied- and the program 
will run only with the key installed 
in a drive. That protects the disk from 
piracy, but if the program should de
velop a problem, you can replace the 
original program on the master disk 
with the backup copy. That appe_ars 
to be a clever solution to the piracy 
problem that doesn't hurt legitimate 
buyers who want to back up their 
programs. Here's another approach: 
Quicksoft (219 First Ave. N., Seattle, 
Wash. 98109) is offering a word-pro
cessing program for the PC and PCjr 
called PC-Write. It costs $10, and the 
company encourages you to copy it for 
friends. If you like the program, you 
(and your friends) are asked to send a 
$75 donation to the company. (They'll 
send you a bound manual for being 
honest.) This type of distribution is 
called "Shareware," and other compan
ies are also doing it - because, accord
ing to a spokesman. oeople do send 
the money. 

• AT&T has a personal computer. 
It's a 16-bit machine (8086 micro) that 
starts with 128K of memory and two 
floppies for $2,810. Many people are 
surprised, however, that it uses the 
MS-DOS operating system and not 
UNIX (a popular multi-user operat
ing system developed by AT&T). Bad 
move? Think again. You can bet the 
company will have it running UNIX 
when there is sufficient software. 
(When asked about UNIX, a smiling 
company spokesman said, "There 
will be other announcements from us 
soon.") For now, the AT&T PC is ca
pable of using the thousands of pro
grams written for MS-DOS. 

New keyboard for jr 

IBM has announced a new keyboard 
for PCjr, replacing the button-type 
that has received so much criticism. 

The 62 full-travel programmable keys 
make it feel like the PC keyboard, and 
the system runs by infrared remote. 
Price: Free, to new and present PCjr 
owners. More about other changes next 
month. 111!1 
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Train at Home for One of T.hese 30 Career Opportunities 
SEND FOR FREE CAREER FACTS ABOUT DIPLOMAS OR DEGREES 

If you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job. This is the 
same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees ... 
Union Carbide, Ford, DuPont 
and many others. 
An Ideal Way to Learn 
No need to change your daily rou
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
step with plenty of drawings, dia
grams and photos. And like many 
colleges-all these courses use 
"open book" exams that let you 
refer to your texts and apply what 
you have learned. If you do have a 
question, your instructor is as 
close as your telephone. And all 
courses include necessary tools, 
instruments and materials ... what
ever you need for your training. 

Could a Career Diploma 
or a Degree Be Worth 
Thousands of Dollars to You? 
Compare your present salary with 
the amount of money you could be 
making in any of the careers 
shown below. Training in a trade or 
earning an Associate Degree in 
Specialized Business or in Spe
cialized Technology could make a 
giant difference in your lifetime 
earnings. But it's not the money 
alone ... think of the security, satis
faction and the fun of working in a 
job you like. Get more information 
at no cost! Check the career you're 
most interested in and mail the 
coupon today. There's no obliga
tion and no sales1 11an will call. 

... t 't-•' ...... 

~¥! ~) ·~* .:... • 
. . 

-~· __ .... _:__. 

-·-----

Or ... 
Get Your Degree 
Without Attending College 
Now without attending class, you 
can get your degree in business 
with a major in Marketing, Business 
Management, Accounting and 
Finance. Or get a technical degree 
in Civil, Mechanical or Electrical 
Engineering Technology or Elec· 
Ironies Technology. If you already 
have some college or if you have 
worked in the field, you may be enti
tled to advanced standing toward 
your degree. •ono rici ;;;;;atio;;;i c;r;;~; s;;s-:-o:;.~~---, 

slf<cE "" ICS CENTER, Scranton, Pennsylvania 18515 I 
I Please send me free facts, color brochure and full information on how I can I 
I study at home for the career I have chosen. I understand I am under no obliga- I 

tion and no salesman will call. CHECK ONE BOX ONLY! 

I BUSINESSASSOCIATE CAREER DIPLOMA PROGRAMS I 
I DEGREE PROGRAMS 0 High School 0 Art 0 Computer I 

0 Business Management 0 Auto Mechanics 0 Police Sciences· Programming 

I 0 Marketing ~ Hotel/Restaurant 0 Veterinary Asst : 0 Microcomputer I 
0 Finance Management 0 Diesel Mechanics Repair 

I 0 Accounting 0 Surveying & Mapping 0 Electrician 0 Gun Repair· I 
TECHNICAL ASSOCIATE (J Drafting· 0 Small Business 0 Motorcycle Repair· 

I DEGREE PROGRAMS 0 Air Conditioning & Management 0 Catering/Gourmet 
0 Civil Engineering Technology Refrigeration 0 Electronics cooking I 

I 0 Mechanical Engineering Tech.O Travel Age'nt' 0 Bookkeeping· 0 Small Engine Repair 
0 Electrical Engineering Tech. 0 Wildlife/Forestry I I 0 Electronics Technology Conservation· 

I 
"These courses are offered by North American Correspondence Schools. ICS. North American Corre- 1

1 spondence Schools and the Center for Degree Studies are divisions of National Education Corporation. 1 They are Accredited Members of the National Home Study Council in Washington, D.C. I 
I NAME AG I 

_M_a_i_l c_o_u_po_n-to_d_a_y_f_o_r_f-ree_f_a_c_ts_a_n_d_c_o_lo_r_b_r_oc_h_u_re_. I ADDREss 1 

~~~~----------------~ 

30-day 
money back 
guarantee 

The first watch that speaks for itself! TheSatoki 
Talking Watch tells you the time at the touch 
of a button. This Japanese import gives a digi
tal display of the hour, minute, second, month, 
date and day. It features a 12 hour format with 
AM/PM indication; alarm with snooze feature; 
stopwatch with lap time counter; and hourly 
and half-hourly voice and chime alarm signal . 
Super gift idea for anyone-·a real must for the 
visually impaired. 90 day warranty. 

CALL: TOLL-FREE 

1-800-421-5300 Ext. R-23 
Or send $49.95 for each Satoki Talking Watch 
plus $3.00 postage and handling within USA. 
I L residents add 6% sales tax. Mail check, 
money order, Master Card or Visa number and 
expiration date to: 

FOR MORE GREAT GIFT IDEAS WRITE : 

LS&S GROUP, Inc. 
P.O. Box 673, Northbrook, I L 60062 

CASI111 

Co•pater 
Porbait SysteiiS 
are pJ'OIID 

plaeao•eul 
•oaey llllkers. 

.. 
!# 

• 
• • 

FOR SUCCESS 

• 
• 

Being in the right place- at the right time-and getting in on the g~ound floor - has made richt It's 
happeningagain-rightnow-with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING 
COLOR. 

Imagine a business that's all cash and delivers profits in healthy gulps. No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends. Perfect for 
absentee owners and families. 

With this system. you "take" someone's picture with a T.V. camera and instantly print it out with a 
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines. 
You switch on your T.V. without being an engineer. The same holds true for the Computer PoFtrait System. It's 
so push-button simple that a child can operate it. But the profits aren't kid stuff! 

MAll THE COUPON OR CAll:TOll FREE 800-221-7660-Ext. J-94 

,.._ J\ (' I r-;; r;,;c~;:-C;m;u-;:;r-;:;:n:n-;-S;;m; ;~o;;:;.;---I -...r\ V 
1 

95 Morton Street, New York, N.Y. 10014 1 
A~~f~~A~ I Name l 
~~~ 1~· 1 MdffiSS I 

Corp. Headquarters: I 1 
95 Morton Street,l City State Zip I 

New York, NY 100141 Tel. Home Bus. 1 
In N.Y.StateCaiiCollect L _______ -------------------~ 

212-929-8355 
TWX: 220883 TAUR 
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"Say, Smokey-'' 
A clinic on cars by Smokey Yunick, 
America's most famous mechanic 

working. There's not much mileage 
gain with a two-barrel carb, and you'll 
lose a little horsepower. 

Oily air cleaner 

Oil is coming into the air cleaner 
r-----------------,-----------------l through the valve-cover hose in my 

Alcohol and engine damage 

My 1982 Mercury Zephyr with a 140-
cu.-in. engine runs better and diesels 
less often on unleaded gasoline with 
alcohol. Do you think the alcohol will 
harm the engine? 
Raymond E. Kutcher, Iowa City, Iowa 

Alcohol will cause engine damage; how 
much depends on the percentage of al
cohol in your fuel. Ten percent isn't too 
good, and more than 15 percent is 
definitely bad. Alcohol eats aluminum 
and rusts steel; it then turns to jelly 
and finally to chalk. It's even more of 
a problem when the vehicle isn't used 
frequently. Alcohol also dilutes engine 
oil rather badly. 

Powerless steering 

From the start, I've had nothing but 
trouble with the power steering on my 
1978 Ford Fairmont station wagon. 
The steering wheel will not turn to 
the left until the car has been com
pletely warmed up. I was told that the 
problem was the power-steering pump, 
but replacing it did not help. 

Kurt L. Minich, Onondaga, Mich. 

Ford has an extended warranty for 
1978 to '83 vehicles with rack-and
pinion steering. It seems that the seal 
in the original system gets into trou
ble in cold weather. The only solution 
is remanufactured steering gears with 
the fix built in. The cost will probably 
be borne by Ford if' there are fewer than 
five years or 50,000 miles on the car. 
Those who qualify should have the 
steering fzxed and should document 
their expenses; Ford should reimburse 
them. Isn't that wonderful? 

Vapor-lock woes 

I'm plagued by vapor lock in my Dat
sun 260Z. I've considered switching 
from the stock S.U. carburetor to a 
Weber carb. Do you recommend this? 
Matthew McLaughlin, Phoenix, Ariz. 

Do all you can to cool the fuel tank 
and fuel lines. Use rubber-and-fabric 
lines because they are less of a heat 
sink than metal lines. Direct ambient 
air to hot areas, particularly the car
buretor, and devise shields for fuel-
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carrying areas to stop exhaust heat 
from radiating to the fuel system. 
Baffle the carburetor fuel bowls, and 
insulate exhaust parts with Carborun
dum Fiberfax. Also, all fuel is not 
alike. Check the vapor pressure; the 
best information is from the state. More 
pressure on the push side of the pump 
helps, but the carbs can't handle an 
excessive amount. I don't know whether 
switching to a Weber carb will help. 

Running on empty 

About six months ago I had a rebuilt 
cylinder head put in my 1976 Volks
wagen Rabbit. Since then the engine 
wants to keep running._ At first it was 
only a few putts , but now it won't stop 
for 30 seconds or more. Could the head 
be fouled with carbon? 

Craig Rae, Cornwall, Ont . 

First pull the coil wire and see whether 
the run-on stops. If it does, you have 
electrical feedback, probably through 
the instrument panel, and it's usually 
a ground problem. Also, the carburetor 
needs to close tightly. Make sure that 
the carb adjustments are correct and 
that you don't idle on lots of throttle, 
which would be the signal to pull a 
lean idle mixture. You could try differ
ent brands of fuel; they're not all at 
the same vapor pressure. It's possible 
that the head is milled and compres
sion is too high, or the culprit could 
be carbon buildup because of a bad 
value-stem seal. 

Hesitation blues 

My 1977 Jeep CJ-7 with a 258-cu-in. 
six-cylinder engine and one-barrel car
buretor has 66,000 miles on it . The 
engine stumbles and hesitates when 
cold. A rebuilt carburetor and many 
other new parts and spec checks 
haven't helped. The carburetor-air 
heat had been disconnected for four 
years, but reconnecting it didn't help. 
Also, could I improve mileage and 
torque with a two-barrel carburetor? 

Glenn Wegner, San Jose, Calif. 

You're coming off the choke too quick, 
but I think the manifold preheat is the 
problem. Get it back to spec, and check 
the airflow for excess carbon. Also, the 
carburetor-hot-air system must be 

1979 Chevrolet Malibu V6. Why does 
this happen? 

J. C. Gozzo, Bristol, Conn. 

Oil in the air filter is caused by im
proper crankcase or engine venting. A 
PCV problem, or any engine leak such 
as in a dipstick or breather hose, can 
cause a pressure buildup that pushes 
oil vapor through the vent hose and 
into the air cleaner. All PCVs are not 
the same. The difference is usually 
based on engine size, and the wrong 
PCV can really mess up the condition 
of oil, idle, and crankcp,se pressure. 

Plugged manifold 

Why do the preheating passages in the 
318-cu-in. V8 engine in my 1975 Dodge 
van plug up so soon? I've cleaned them 
out twice, and now it's happening . 
agam. 

Jerome Marah, St. Paul, Minn. 

There's no easy answer; poor design 
is to blame for this condition. It's ag
gravated by over-rich combustion, cold 
starts, deceleration, and a little too 
much oil burning. 

Cutting out cylinders 

What would be the trade-offs of run
ning on six or even four cylinders by 
disabling the rockers and plugs in my 
1972 Cadillac with the 472-cu.-in. V8? 
Is a numerically lower axle a· better 
answer for fuel economy? 

David Satre, Waterloo, Iowa 

S ystems that eliminate cylinders in 
various modes and under certain driv
ing conditions aren't worth a thing. My 
statement is based on the supposition 
that your idea would be applied across 
the board. You still have to tow too 
much weight; and airflow, heat bal
ance, pulse tuning, and other critical 
factors go in the trash can. A reduced 
engine-rpm level for a given road speed 
is the way to go, assuming that the en
gine has enough torque and power to 
cap italize on the lower reus. 

Got a car problem? Send it to: "Say, Smokey- ," PoPULAR 
ScoENC£, 380 Madison Ave .. New York, N.Y. 10017. All let· 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail , Smokey can
not reply to letters not selected lor publication. 
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Borrow a trick from the metal trades and make your own 
"micrometer" work stop. This handy device will free your 
table saw's work surface of most special clamps and reduce 
setup time. It provides an accurate left-to-right position 
reference that travels with the miter gauge. 

The dimensions in the drawing are not critical; you may 
wish to alter them to adapt to stock at hand. However, 
5/1s-in.-diameter rod is a minimum for rigidity and suffi
cient bearing surface. Also, the setscrew locations were 
selected for simple· access from top or side when adjusting 
the saw. The third requirement: Use a 6-32 lead screw so 

that one revolution of the "dial" corresponds to a Va2-in. 
change in position. This makes increments of V64 in. or less 
possible in making a final cut. 

Mount the support rod with clamp brackets if your miter 
gauge does not have prepared holes. On some gauges you 
will find a shallow trough that adapts nicely. Alternatives: 
Modify the wooden faceplate by end drilling, or use a top
mounting clamp. A convenient feature of the shorter stop 
rod is that it pivots horizontally as well as running in and 
out to catch the most awkward projections on semifinished 
work.-John A . Haase 

COSCOSTEP CK™ ... Step Deck "' , the versatile step stool/work plat
form, is two products in one! 

" IPM In the 3-step position, Step Deck gives extra 
height for jobs normally out of reach. In the plat
form position, Cosco's Step Deck becomes a wide 
stable work base for painting or wallpapering. 

' 

, , 

•IT • YOURSELF 
, "Cosco's Step Deck is standard equipment for 

DO-IT-YOURSELF projects," say Ed and Stevie 
Baldwin of the Family Workshop. Make your next 
project easier with Step Deck. 
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Family Workshop 

coeco 
Housewares G<O<C> 
2525 State Sltoet 
Columbus. tN •1201 
812-372-()t •t 
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An ideal addition to your workshop! 

18·SP88d, Heavy DUlY DRILL PRESS 
• Ideal for metal, wood, plastic, etc. 
• With 5/ 8" chuck and Morse Taper. 
• Powerful, dependable 3/4 hp. motor. 
• 16 speeds from 260 to 3650 rpm., 

using quick-change belt pulleys. 

Due to factory surplus, we obtained these 
fine quality 16-speed drill presses for liq
uidation to our customers at a low. mon
ey-saving price! The price is even less 
than some of the "sissy'' little models you 
sometimes see around town . 

This 216 lb. heavyweight has the power 
and the "guts" to . drill cleanly through 
steel, cast iron. aluminum. brass. wood. 
plastic. etc. Head and base are made of 
strong, fine-grained cast iron. The base 
has longitudinal ribbing that provides 
added strength. And the column is bolted 
to the base. NOT pressed on as with some 

Model8000 

other drill presses. The heavy-walled. 
machined column increases rigidity, cuts 
down on vibration and provides smooth
er drilling operation. 
12" production table swings 360° and tilts 
from oo to 45° in either direction. There's 
precision movement of the table, up and 
down, with rack and pinion. 
For drilling extra large holes, the No. 2 
Morse Taper allows you to remove the 
5/8" chuck and insert extra big drill bits. 
A convenient recessed light bulb socket 
makes it easy for you to provide plenty 
of illumination for jobs being worked on. 

KODAK DISC era 

SPECIFICATIONS: 
Swing . . . . . ... . . . . . .. ... . . . . .. .. 17" 
Drilling capacity . . .. •. .. . . . . . . 5 / 8" 
Spindle travel. .. .. ... .. . .. . . . .. 4%" 
Spindle to base .. . . .. .. .. . .. ... . 49" 
Spindle to table . . .. . .. .. . .... . 29Ys" 
Table size . .... . . . .. .. . . . ... 12" dia. 
Spindle taper . . .. . . .. .. . . . MT No. 2 
Column diameter ... . ... . . .. . . . 3 Ye" 
Spindle rpm ... .. .... .. 260 to 3650 
Overall height . . . ...... . ..... . . . 66" 
Base size .. .... ...... . 11.4" x 20.3 " 
Weight (approx.) . . . . .. . . ... 176 lbs . 

Manufacturer's $
595 

OO 
Sug. Retail. . . . . . . . . . • 

Liquidation $ 
Closeout Price 
Now Only . .. . 

In HONEY 
and GRAY 
colors on I y. 
One size fits 
all hi-back 
bucket seats. 

Fine 
Quality 
Floor 
Model 

KIT Factory new! First quality! 
Now at BELOW dealer cost! Auto SEATCOVERS 

and BUZI 
Welds steel up to 3/16" thick' Graduated scale 
indicates applied current. Variable output: 40 to 
75 amps. Individually tested, thermal overload 
protected. fully insulated. Comes with assort
ment of electrodes from 1 /6" dia. to 1 /8" dia. 
Also includes facemask. chipping hammer, 
wire brush. electrode holder, ground clamp, 
cables. Brazing kit. comes with ·a carbon arc 
torch. carbon electrodes, flux impregnated 
brazing rods. wrap-around safety shield, spot 
welding attachment and instructions. 

Credit card members can order by I Item How Ship/ 
phone. 24 hours a day. 7 days a week. No. Many Item Handl. 

Toll-Free: 1-800-328-0609 .--+-~-----J..---4--~ 
l'j If busy signal, or if no answer. call : 

~ Toll-Free: 1-800-328-5727 

Price 

In Minnesota. call : 1-800-742-5685 

Mfgrs. Sug. Retail .... . ... $1 7 7.00 

Liquidation $1 04 
Closeout Price . ... .. .. 

Order No. 62230·03 
Ship, handling: S15.50 ------------C.O.M.B. CO .'/Liquidators Dept. X-148 

14606 28th Avenue N .. Minneapolis, Minnesota 66441 
Send the items indicated at left. {Minnesota residents add 6 % 
sales tax. Allow 3-4 weeks for delivery. Add 2·3 weeks extra if 
paid by check. Sorry. no C.O.D. orders.) 
0 My check or money order is enclosed . 
Charge my: O VISA O MasterCard• D Am. Ex . D DineraCiub 

Acct. No. ~~-:-::-:-=-:--:-:------ Exp. --
PLEASE PRINT CLEARLY 

Nam•----------------

Addreu ---------------City _______________ _ 

State-----------ZIP·----

Phon•--------------

Sign Here 

Copyright 1984 C.O.M.B. CO. 
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Dirt particles accumulating on VCR 
video heads damage picture quality 
until-finally-you see snow instead 
of show. Therefore, VHS and Beta 
VCR makers recommend that the 
heads be cleaned after every 100 hours 
of use. 

High P& lui anance 
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You could use a cleaning cassette, 
but it can't remove dust that collects 
in areas other than the tape path. Nor 
will it demagnetize the heads for a 
better signal and sharper picture. The 
best way to do the job is manually. It 
takes only a half-hour, and for· less 

FREE 
2 V2" CLEANING TOOLS 

$15.95 Retail Value 
This model includes 

2% " hose, extension 
wands and utility 

nozzle for bu I k 
cleaning jobs. 

Available for a limited time only 

than $15 you can buy everything you 
need to do a thorough job: cleaning sol
vent, swabs, and a head demagnetizer. 

The solvent cleans metal oxides 
from the parts that touch the tape. It 
should contain pure ethyl alcohol (not 
isopropyl alcohol and water, which 
leaves behind residue that can scratch 
tapes). And you should use an aero
sol rather than a liquid. Dipping a 
dirty swab in a bottle contaminates 
the whole batch. 

Swabs are made from chamois, foam, 
or cotton. Chamois is excellent but 
expensive; foam does a fine job for a 
lot less. money. Do not use cotton 
swabs-they leave lint behind. 

Begin by removing the cabinet and 
cleaning the video head~). They are 
small, copper-colored projections at the 
bottom of a large silver drum. (Your 
VCR may have two or more heads.) 
Touching only the top of the drum, 
turn it as needed to line up each head 
so that you can reach it easily with 
the tip of a swab. 

Use soft side-to-side strokes to clean 
the heads. (Up-and-down motions can 
misalign them.) When a swab tip 
begins to darken, discard it so it doesn't 

'-rAPE TRACK 

VllEO 
t£AO 
ASSEMBLY 

spread the dirt. Clean the circum
ference of the drum, too. 

Next tackle the audio head, capstan, 
guide posts, and inertia rollers. Clean 
the rubber pinch roller and check it 
for wear. If the tape path gets too deep 
(deeper than the thickness of the 
tape), tension is reduced, leading to 
crinkling and other tape damage. 

If it's necessary to replace the pinch 
roller, pop off the ring that holds it in 
place and pull the roller straight up 
and off its shaft. The new one is sim
ply dropped into place and secured 
with the ring. 

Now the heads must be demagnet
ized. There are two rules to remember: 
Never touch the heads with the tip of 
the demagnetizing tool (the vibration 
could damage the head), and-never 
turn the tool on or off while near the 
head. (The on-off pulse could perma
nently magnetize the head.) Merely 
turn on the demagnetizer and bring 
it as close as possible to each video 
head for a few moments. Then pull it 
about a foot away and switch it off. 

Final step: Replace the cabinet, and 
slip in your favorite tape. Your VCR 
is ready for another 100 hours of use. 
-Mary Pawlak 
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You can be in business IN A FEW DAYS! 
Sensational! That's the MONEYMAKING POWER of VIP 
Professional Vinyl Repair . . . t he business of your own 
that can be part or full time for QU ICK AN D GROWING 
PROFITS! You need no study- no training- just a few 
hours' practice and you're ready to do repai rs for pay, 
- BIG PAY! You can be in business practically overnight. 

Start for less than you make 
in 1 hour on first job! 
With just a small down payment, 
you get the complete VIP going
into-business kit ... all equipment, 
materials, complete step-by-step in· 
structions, business· building helps 
. . . everything you need ! 

9 HOLIDAY INNS FOR 
HUSBAND/ WIFE TEAM 

"I 've made as much as 
$60 i n 3 hours." 

"These Inns have put us on 
a monthly allotment. We are 
busy every day. Wonderful to 
be one's own boss. We ara 
putting on one repairman to 
handle business other than 
Hol iday Inns. With our setup, 
we have weekly checks coming 
f rom just the Inns. ' ' 

STEADY WORK FOR 
20 CAR DEALERS 

- --~ ... 

" 20 car dealers give me 
all their repair work. I 
call on two or three every 
day, take care of what's 
needed. No matter what 
the repair is, it's easy to 
do with VIP." 

R. Lanning, Ky. 

V121 

Mr. & Mrs. Bechtel, Ohio 

$4401N 
9 HOURS! 
" I repa i red 55 
chairs at the NCO 
Club at $8 each
$440 for 9 hours ' 
work. Materials and 
transportation cost 
only $35!" 

D. Gagnon, S.C. 

UNLIMITED CUSTOMERS 
FOR YOUR SERVICE 

Auto dealers, car shops, restaurants, motels, 
bars, clubs, hospitals, bus companies . . . 
these are just a few of the places that need 
vinyl repairs, repeatedly. The business is t here, 
waiting for you. And a repair job that takes 
lh an hour to an hour can mean a quick $1 5 
to $30 for you ... most of it PURE PROFIT! 

MEN, WOMEN, HUSBAND/ WIFE 
TEAMS FIND VIP QUICK, 
CLEAN, EASY, PROFITABLE! 
Both women and men enjoy this easy, prof it · 
able way to make good money fast and steady. 
The VIP exclusive process is so easy, the direc
tions so simple, that anyone who can read 
plain English can do it. And what a money
maker! A sure way to have an independent in
come, or build to a business as big as you 
want to make it. There's no end to the demand! 

GET ALL INFORMATION FREE BY MAIL. 
NO SALESMAN WILL EVER CALL. 
MAIL THE COUPON BELOW OR PHONE 

~~i~ .... 1-800-621-0660 
VINYL INDUSTRIAL PRODUCTS 
2021 M ontrose Ave., Dept. 19 10 

Ch icago, Ill. 60618 

••••••••••••••••••• 
Vinyl I n dustrial Product s, Dept . 1910 • 

• 2021 M ontrose, Chicago, Ill. 60618 e 
: PLEASE RUSH BY MAIL FREE FACTS about • 

VIP Vinyl Repair and how I can start making • 
money within a few days! No salesman is • 
to call. I am under no obligation. e 
Print Name ____________________________ __ 

Print 
Address _ ________________________ _ 

Print 
City / State/ Zip ______________________ _ 
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NOW ••• CASIO'S NEW 
MEMORY WATCH 

The new microcomputer 
timepiece that organizes your life. 
1 YEAR WARRANTY - 30-DAY TRIAL 

Stores all your Important numbers and supplies 
them at a touch. Reminds you of important dates 
as they occur, daily events too. 

Featuring 
• Personal data mode with 

50 sets of memory 
• Daily alarm and hourly 

time signals 
• 4 independent date/ 

appointment alarms remind 
you of approaching dates 

• 24-hour full·function 
stopwatch with 1f1()().second 
accuracy 

• 12 and 24 hour timekeeping 
with autocalendar to 2010 

• Long-life battery 
• 60-minute countdown alarm 

with 1110-second accuracy 
• Night light 
• 1/2 second/day accuracy 

This electronic wonder recalls as many as 50 different sets 
of phone numbers, credit card numbers, safe combinations 
and other tough-to-remember data. It makes forgetting a 
thing of the past. 

CHECK THE VALUE!!! 
• Telememo Directory - :::::;::!=!=!! 
50 sets each of 6 
letters and 12 numerals are 
memorized and are easy to read. 
It's your secret black book. 

• Store Timetables -
50-page memory lets 
you store the flight and train 
schedules you most frequently use. 

• Appointment Schedules -
Enter appointment information for 
each day. A button touch retrieves 
them in alphabetical order. 

• Personal Info -
You can store all types of useful 
information - account codes, credit 
card info, anniversaries, birthdays, 
prices, parts numbers. 

• Date Alarms, Day Alarms, Chrono 
and More - You can set this beauty to remind 
yourself of important dates as they occur. Events like 
meetings, appointments and anniversaries. When the 
date occurs, you get an alarm, date and 6-letter 
message. Other features include a daily alarm, hourly 
alarm, 24-hour stopwatch, 1-hour countdown alarm, 
12/24 hour time, night light, long-life battery and 1/2 
second/day accurac.v. 
• 3 Good Looking Styles - This 
microcomputer wonder IS available in 3 good-looking 
styles. The lightweight black polysulfone model DB-50 
is only $49.95. Chrome and stainless model DB-500 is 
$59.95. And for $79.95 you can own the luxurious 
gold-plated model DB-500G. 

- ORDER TODAY! -
Each watch has a 1-year warranty and we give you a 30-day 
money-back guarantee. ON THE RUN is America's largest quality 
dig~al watch dealer - for further assurance your investment is 
well-protected. 

-FOR FASTEST ACTION
CARD HOLDERS CALL TOLL-FREE 

800·437·4385 
To order. can toll·lree or send check or money order lor the total 
amount plus S2.50 shipping and insurance lor each walch. Add an 
OOditional $2.00 tor U.P.S. air delivery. Nor1h Dakola residenls add 
4% lax. 
Call or write lor a lree one year subscnption 10 our catalog ot time· 
pieces and hi·lech rtems tor betler living. 
~ ~ 107 Roberts St., Dept. P$-10 

O~e ~~ fliii..UIH P.O. Box 67, Fargo, NO 58107 
Telephone: (701) 232-9400 

Memory 1/3/1345 ON THE RUN 
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Taking Care of lOur Car 
By STEVE MERCALDO 

Got a useful car tip? Send it (with Social Security No.) to Car Care, 
POPULAR SCIENCE, 380 Madison Ave. , New York , N.Y. 10017. We' ll pay 
$50 i f we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No t ips can be returned. 

Ring fit 

Before installing new rings on an en
gine piston, it's a good idea to check 
the ring side clearance. A loose-fitting 
piston ring can cause low compression, 
excessive blow-by, and oil burning. To 
check the ring side clearance, thor
oughly clean the piston-ring grooves 
with a ring-groove cleaner. Hold the 

Filter check 

As part of a routine tuneup, always 
check the engine-air-cleaner filter el
ement. A dirty air filter can adversely 
affect engine performance and fuel 
economy. Remove the filter, and exam
ine it with a droplight as shown. If 
light passes through the filter and you 
can't find any holes or oil stains in the 
paper, the filter can be used again. 

new ring in the groove, and slide a 
feeler gauge between the top of the 
ring and the groove. If a groove is worn 
beyond specification, it can be recon
ditioned to a wider size. A steel spacer 
is then placed next to the ring to take 
up the extra space created by the ma
chining operation. 

Making gaskets 

A hard-to-find or oddly shaped gasket 
can be made by holding a piece of gas
ket paper firmly against the machined 
sealing surface of the part. Using a 
small ball peen hammer, tap lightly 
along the edges of the part, including 
bolt holes and other indentations. The 
edges will cut the paper to form an 
accurate sealing gasket. 
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Feathered edge 

To check your front tires for a feath
ered edge, move your hand slowly 
across the tread in both directions. A 
feathered tread will feel smooth in one 
direction but rough in the other. This 
type of wear indicates that the front 
end is out of alignment. Have it re
aligned and checked for wear. 

Bolt guesswork 

Keeping track of different-size bolts 
when replacing components can often 
be confusing. It helps if you take a 
piece of polystyrene foam and press 
the bolts into it in the order in which 
you remove them. Trace an outline of 
the component (such as a water pump) 
on the foam to clearly mark the cor
rect locations of the bolts. 

The Hughson family of Pennsylvania 

The Hughson family 
just took 7 showers in 
a row the 7th was 
as hot as the first 
and they're saving 
hundreds on their hot 
water bills too. 

Sound, Simple, Money-Saving Idea 
Did you know that much of the energy 

used to heat your basement tank of water 
is dissipated right through the walls of the 
tank itself and into your storage or crawl 
space area? 

The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 
If heat losses are created by the need to 

keep large volumes of water standing in a 
tank, why not eliminate the tank? And. 
that's just what Thermar'M has done. ln its 
place we have developed a tiny, super 
powerful instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU 
USE IT. A microswitch on the unit auto
matically turns on the moment hot water is 
needed. Then a continuous stream of 
delightful , sparkling hot water flows from 
the tap for shower or wash basin. IMAGINE 
- as much hot water as you want -
produced in a never-ending stream as long 
as you need it. 

The ordinary Tank -Type Hot Water 
Heater is the most "Energy Costly" appli
ance in your home. In this day of rising 

.... 
• America's Leader in Ta~kless Heat~~~e 
• Featured in Popular Scrence Maga 

. • I • Seen on Televtston. . 
• Member - Gas Appliance 

Manufacturer's Association Inc. 

costs and energy consciousness. a new 
THERMAR'M TANKLESS INSTANT HEATER 
should be considered by everyone inter
ested in saving money and saving energy. 

STORAGE TANK 

Storage tanks keep 
large volumes of wa
ter heated . . . all the 
time. Tank cycles on 
and off 24 hrs. a day 
- even when you're 
away. Tank can also 
"run our of heated 
water when needed. 

•• 
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Tankless design Is 
small in size. doesn't 
store heated water -
but creates it on de
mand. Uses no energy 
until you need hot 
water. Can produce 
120 gallons and more 
an hour! 

U.L. Listed Electric 
and AGA Certified Gas Models 

Thousands in Use Around the World 
You'll recover the initial costs many times 

over in fuel savings as the years pass. And, 
you'll enjoy a lifetime of hot water -
showeraHershoweraftershowe~ 

* Savings will depend upon local coot of fuel, type of fuel 
used, condition, age and type of present heater equipment. 

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW OR CALL 1-800-228-6505 

Nebraska Residents Ca/11-800-642-9606 

·-·-·-·-·-·-·-·-·-·----------------------------...... 
THERMAR'" Johnson Power Tech 

Melrose Square 
Greenwich, CT 06830 

I would like to cut my hot water heating bills in half! Please RUSH your FREE catalog of THERMAR'" 
INSTANT. TANKLESS HEATERS. Include details of the absolutely unique 10 year guarantee and 
lifetime rebuilding option. I understand that I am under no obligation to buy. 

Name 

I Address I 
1 City State Zip . 1 
L.

cana<tian Resi<1ents sen<1to: 56 Bramsteele R<1 .. Suite 8. Brampton. Ontario LBW3N4 PS1084 1 ______________________________ ... 
OCTOBER( m~h~ .,J~ renal 
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Wordless Workshop 
By ROY DOTY 

a • 
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$50 to Gary Nelson of Oakland, Ark., for th is idea. Send yours (with 
Social Securi ty No.) to Wordless, POPULAR SCIENCE, 380 Madison 
Ave .. New York, N.Y. 10017. Only purchased ideas are acknowledged. 
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<> • 
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Many utility companies offer plans for 
energy-efficient homes, but according 
to Jan Sayko, solar-program adminis
trator for Connecticut- and Massa
chusetts-based Northeast Utilities, 
"The Solar Home Planbook" NU has 

just published is the most complete. 
"The others don't tell you anything 
about energy," he says. "We do: We 
make energy predictions in our book. 
And besides being a catalog of home 
plans, we also cover the basics of 

passive-solar-design concepts." I have 
to agree, and at $1.50 a copy the 
Plan book is one of the least-expensive 
solar primers around. 

The list of architects and firms re
sponsible for the six homes included 
in the book reads like a "Who's Who" 
of solar design for New England: Brat
tleboro Design Group (Brattleboro, 
Vt.), Inglese/Kitchell (Amherst, Mass.), 
Scully and Fuller (Peterborough, N.H.), 
Sunspace, Inc. (Monroe, Conn.), Tully 
and Ingersoll (Cambridge, Mass.), and 
Donald Watson (Branford, Conn.). 

-----------------------------------, Here's a brief description of the home 
designs, along with their estimated 

Put 

You've been 
waiting for 
the event of a 
lifetime! And 
you're ready. You 
sight and focus your 
Jason telescope. And 
Halley's is there! So crisp, 
bright ~d close, 
you feel the thrill 
is yours alone. 

in 

.... ur 
splits 24" with a 

10-ton punchl 
• HEALD WOODHOG 
splits 2' log every 

seconds .. . every .. 
14 

seconds with two··statlel 
pump. • Hyd <~u""l 

optlo11elllld PHirll• cylinder packs powt!rfull 
punch. • Solid construction. • You bolt kit together 

at BIG labor cost savings. ALL PARTS and 
ACCESSORIES available separately. FREE color 
brochure - complete details on haulers. other semi-kits. 
Call TOLL FREE 1·800·253·1030 (in Michigan call 

Carl Heald, Inc. 6161~~~n~1 
099 P.O. Box 1 Benton Harbor, Ml 49022 
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Jason telescopes 
bring the wonders 

of the cosmos close 
to horne. Shown: 

Comet Ch~r 480 
Catadioptric Reflecting 

Telescope, 80/160 power, 
480rnm focal length, with 

camera adaptor for photography. 
PutJom eyes 

behin aJason 

Need a never-ending flow of cool, clear 
water? You can drill your own water well 
with our amazing litt le low-cost drill. Easy to 
operate as a power lawn mower. 

"All the free water 
you'll ever need!" 

For a free. illustrated booklet, phone toll · 
free, 1-800·821-7700 (Operator 5675), 

or write: 

5675 Anderson Road 
Opelika, Alabama 36802 

Established 1962 • 1984 

costs of construction (for Connecticut 
in 1983). 

The Cape: 1,700-sq.-ft. two-story 
with three bedrooms (shown below); 
$86,500. 

The Compact Colonial: 1,340-sq.-ft. 
two-story, two bedrooms; $67,500. 

The Country· Classic: 1,820-sq.-ft. 
two-story with sunspace; $96,350. 

The Raised Ranch: 1,500-sq.-ft. two
story with three bedrooms; $85,800. 

The Ranch: 1,640-sq.-ft. one-story 
with three bedrooms; $83,150. 

The Saltbox: 1,600-sq.-ft. two-story 
with three bedrooms; $84,900. 

Although the homes were designed 
for southern New England, Sayko says 
they'd work almost anywhere. For a 
copy of the Planbook send $1.50 to 
Northeast Utilities, Box 270, Hartford, 
Conn. 06141. Construction drawings 
cost $25 a set for NU customers and 
$50 for non-customers.-R. L. Stepler 

6-111. BATT I~SUIATIOII 
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The Cape, a direct-gain passive-solar 
home with sunspace, is shown above. 
Using $1.20/gal. oil in Connecticui, the 
home costs $264 yearly to heat. 
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A powerful EnergAire® Air Purifier will 
continuously clean smoke-laden, polluted 
air so it's breathable again. Try one in 
your home or office FREE for 30 days. 

This winter say goodbye to stale, 
contaminated air. The amazing 
EnergAire Air Purifier uses a 
powerful stream of negative ions to 
turn up to 4000 cubic feet of dirty 
air .into invigorating fresh air and 
keep it that way. 

In its natural state, air is free of 
pollutants and has a balance of 
positive and negative ions. But 
today's air is filled with auto 
exhaust, industrial emissions, dust 
and other chemicals - all posi
tively' charged. Indoors the prob
lem doesn't really get better. In 
fact, when you add tobacco smoke 
it can become unbearable. The 
result? Allergies, asthma, chronic 
cou~hing, inflamed eyes and other 
resp1ratory 'ailments. 

An EnergAire Air Purifier 
cleans the air and restores the 
natural negative ion balance. 

Rated Number One Many lead
ing magazines have studied air 
cleaners and concluded that ion
izers are the number one method 
forcleaningtheair. No wonder. You've 
felt it dunng a thunderstorm or by 
a waterfall. the dynamic action of 
water and air produces negative 
ions that "scrub" the surrounding 
air. It's fresh and clean! 

Sleek EnergAire is 
just 9 inches high, 
weighs 24 ounces. 

This luurdsome 
ionizer will remove 

. pollutants from the 
air, leave it smelling 

fresh and clean. 

Now At The Lowest Price Ever 
Many negative ionizers sell at $100 
or more. But now, for a limited 
time, we are offering it to you for 
the remarkable price of just $39.95 
... the lowest pnce ever for an effi
cient, quiet air cleaning system. 

Try It And Risk Nothing Order 
EnergAire for your home, office or 
anywhere you spend a lot of time. 
See how quietly and effectively it 
cleans the air around you. How 
much more relaxed and comfort
able you 11 feel workin~, reading, 
eating, relaxing or sleepmg. 

Then if you're not completely 
convinced EnergAire is the answer 
to your indoor pollution problems, 
simply return it in 30 days for a full 
refund. 

Enjoy the pleasure and relief 
of breathing mountain-fresh, 
sparkling clean air. Order an 
EnergAire today. EnergAire $39.95 
(3.45 shipping/ handling). 

. 

. TO .ORDER ~ Bacte Chair or . ~ ~ . . ., . 

ronf~ir~~g~~:td<>t~~:J3=! 
below. be sure to include 
proper 
Credit 

Unique Back Chair 
Looks Like Sculpture 
Performs 4ike Magic! 
New design relieves ·lower back s~ess 
and lets you sit comfortably fQr 
hours. Try one free for 30 days. 

Can a chair that looks so good actually be 
good for you? Anyone who has experienced 
the benefits of this chair would say YES! With 
the natural support the Back Chair gives to 
your spine and muscles, you automatically sit 
more comfortably, breathe more easily, finish 
your work without strain and discomfort. 

Because all parts of your body are in perfect 
baiance no back rest 1s required. Unlike con
vention~! seating which cramps body organs 
into an unnatural 90-degree angle, the Back 
Chai'r uses the body's own structure to give 
maximum comfort and support. · 

Ergonomic design positions muscles and 
skeletal structure in nat~ral, rel!i~ed pos!tion, 
very similar to the way chtldren stt mstmctlvely. 

The Back Chair is now 
availllble with wheels. 
Styled steel frame w,ith 
matte billck finish and 
wear resistant 
gabardine seat. Chrome/ 

Velour 
Many users - especially those who must 

spend long hours ~ittin.g - h~ve discove~ed 
using the Back Cha1r bnngs rehef from achmg 
neck and back muscles, improves circulation, 
reduces muscle tension. 

Ener~Aire is a solid-state ion 
generation syster;n .. Its special all_oy 
emitter pours tnlhons of negative 
ions each second into the air. These 
negative ions combine with the 
positively charged pollutants in the 
air causing both to fall harmlessly 
to the floor. Dust, pollen, soot, 
smoke, even airborne bacteria that 
would have been inhaled into your 
lungs is simply vacuumed up dur
ing regular cleaning. 

Compare! Similar chairs sell for almost 
$200. But we're able to bring it to you for only 
1/ 3 the trice. The Back. Chair is h~ndsomely 
made o solid wood w1th oak fimsh and 1s 
upholstered in luxurious dark brown velour. Chrome 

CALL TOLL-FREE chair is upholstered in gray velour. 
Soothe Your Back For 30 Days. Try the 

Mon-Fri 9am-5pm Eastern Time Ch · f f 11 h If d 't fi d No Noise, No Maintenance Back a1r or a u mont . you on m 
EnergAire has no filters or panels 800-638-6170 that it makes those long hours ofsittingpleasur-
you have to replace. An occasional able again, simply return it for.a fu.ll refund. All other times, or if busy. call 800-257-7850 h h B k 
swipe with a dustcloth keeps it Maryland residents call 363_4304 Discover the natural way to Slt Wlt t e ac 
clean. Solid-state construction Chair. 
makes it noiseless ~nd ~-~ ~N .. TM 
maintenance-free. And smce INN"'-~ I lr ' •:;;;: 
it uses less than two watts ~f a a "" ''J '-'a ~ 
power, you can keep 1t 
operating round the clock for under 
a penny's worth of electricity a day. 

110 Painters Mill Road Dapt.151R 
Owings Mills, Maryland 21J 17 

To order a Back Chair, see ordering 
information in center shaded area of 
this page. Oak Back Chair $59.95 
(6.45 shi(>ping/ handling) Chrome 

$59.95 (6.45 shippmg/ handling) With wheels 
$89.95 (7 .85 shipping/ handling). 

© 19!\4. Innovations 
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It's lean, hard, well-balanced. 
Not overdeveloped, but a body that 
delivers all you ask of it. 

It's a body you can build fast. Without 
going to an expensive gym or spending 
hours sweating at tiring exercises. · 
· Just 5 minutes a day doing a series of 

7-second. exercises at home, the office. 
anywhere. · 

You work out smart. not hard by using 
the proven power of isometrics and 
isotonics. To expand your chest. Build 
your arms and shoulders. Firm up 
your thighs and legs. And flatten your 
stomach. · 

Look better ... feel better with a 
Bullworker body. 

Now the Bullworker X5 is available at 
most sporting outlets and department 
stores. Or, oraer directly by sending 
check or money order for $49.95 to: 

Bullworker Service 
P.O. Box 803, Dept. 2042, 
Middlesex, N.J. 08846 
Credit card orders call toll-free 
1-800-321-3400 ©MorgroceCorp. 1984 
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ShopTalk 
By AL LEES 

More-efficient windows 

Folks from Andersen Corp. (Bayport, 
Minn. 55003) recently dropped by to 
set up on my desk the demonstration 
pictured below. A pair of 250-watt in
frared peat lamps were aimed at two 
window sashes, with identical dial 
thermometers behind them to compare 
how much radiant heat passed through. 
The sash on the right is glazed with 
Andersen's new %-inch-thick high
performance glass, the one on the left 
with standard double-pane insulating 
glass. Both thermometers registered 
70 degrees F before the lamps went 
on. After 10 minutes of radiant heat, 
the dial behind the standard double 
glazing registered 86 degrees, while 
the thermometer behi~d the new glaz
ing had risen only five degrees. 

What accounts for the 11-degree dif
ference in radiant-heat transmission? 
A microscopically thin transparent 
metallic coating is permanently bond
ed to the outer surface of the interior 
pane of the double glazing-that is, 
it's on the interior side of the air space. 

Andersen has researched the effect 
of coating various faces of double glaz
ing and has found that this location 

. 
is the best compromise for increased 
performance in both winter and sum
mer. In winter the coating admits the 
sun's warming rays then blocks loss 
of the interior radiant heat they pro
duce, so the inside surface of the glass 
stays about 10 degrees warmer than 
that of uncoated insulating glass, in
creasing your winter comfort near 
windows. In summer this coating is 
equally effective at reducing passage 
of the heat radiating from sun-baked 
patios, driveways, and sidewalks, thus 
reducing air-conditioning loads. The 
coating also blocks 80 percent of ul
traviolet rays, so fabrics won't fade. 

Andersen claims that this new coat
ing gives two panes of glass 14 per
cent greater insulating value than 
triple glazing. (The· windows are 42 
percent more energy efficient than un
coated double glazing and 72 percent 
better than single-pane windows.) If 
these figures check out, coated twin
pane could make costly; cumbersome 
triple glazing obsolete. 

Hiding eyesores 
Many home projects that look rela
tively simple on the sketch pad turn 
out to be complex. A case in point is 
this month's featured home improve
ment-the bed/wardrobe divider. It's 
an island structure supporting electri
cal elements on both sides, so, after 
my basic assembly, I had an electri
cian bring shielded (BX) cable across 
the floor (to be capped later with a 
threshold) to several outlets. Then I 
carried Romex wiring from a speed
control switch (its box pierces the par
tition at left in the photo above) up to 
a ceiling fan; and I ran other wiring 
on to two fluorescent fixtures. All this 
wiring ended up looking like a verti
cal snake pit with sharp points to snag 
clothes in this closet. 

So, as a finishing touch, I glued a 
vertical 2 x 2 along the front edge of 
this partition and screwed on a 1/4-inch
thick panel of waferboard, painted to 
match the closet interior. It bridges 
the wiring cavity. You can get an "af
ter" glimpse of this partition in a color 
photo earlier in this issue. · 

For a future article, I'm collecting 
other ideas for hiding ugly necessities 
around the home. If you have one to 
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share, send a sketch and a snapshot 
to Shop Talk, PoPULAR SciENCE, 380 
Madison Ave., New York, N.Y. 10017. 
If we can use it, we'll send you a check. 

Guides for home hunters 

This home-improvement issue is a 
logical place to alert you to two guides 
on shopping for a new house. A. M. 
Watkins 4as just updated his paper
back, How to Avoid the Ten Biggest 
Home-Buying Traps, to include cau
t ions about financing with an adjust
able-rate mortgage. 

Are you thinking, instead, of build
ing a new home? Watkins has also 
compiled a new directory entitled "150 
Top Manufacturers of Factory Houses 
That You Can Build Yourself," listing 
sources for various types of house kits. 
New factory-made housing offers high
er construction quality than site-built, 
Watkins claims, because of tighter 
quality control and conformance with 
stiff national building codes. 

The book is $7.95, and the directory 
is 50 cents-both from The Building 
Institute, Piermont, N.Y. 10968-1099. 

One last word on fans 

This issue's piece on paddle-fan instal
latipn lacked space to mention that 
there are commercial devices to en
sure anchorage of ceiling outlet boxes. 
The cutaway photo below shows one 
fan manufacturer's cross-brace hanger 
bracket for areas where you can't gain 
access from above the ceiling. You can 
insert this hanger through a small 
ceiling hole (such as one for an exist
ing fixture box) and expand it to pro
vide a solid anchor. Hunter offers it 
in two sizes, for joists 16 inches and 
24 inches on center. The current Sears 
catalog lists a similar device for $30. 

I've just survived a sweltering sum-

. 
mer-without air conditioning- thanks 
to paddle blades whirling above my 
bed. The fan cut my cooling costs to 
near zero because the average ceiling 
fan draws about as much power as a 
light bulb. II]] 

I 

-0 

Carry 10 tim~s a wheelbarrow i 
1:' 

load ... with no strain at all! i 
~ 

Now ... the Original GARDEN WAt Caf1 ... 
available for only $35.50 per month! 

The secret behind every GARDEN 
WAY Cart is huge capacity and perfect 
balance! Unlike common wheelbarrows 
which place the full load on your arms 
and back, our Cart balances loads squarely 
over its wheels, taking the strain off 
your arms, your heart and your back! 

Big "Easy-Rolling" Wheels! 
The Cart's big, heavy-duty wheels 

make it incredibly easy to roll over most 
any terrain! Just load it up and wheel 
away enormous loads over rocks, mud, 
soft garden soil. .. even up and down 
steps ... without snagging, tipping or 
straining! 

Gets more done in far less time! 
You'll accomplish more in a few hours 

using the GARDEN WAY Cart ... than 
you could all day using a common wheel
barrow ... without feeling worn out! 
Whatever your outdoor choreload ... 
gardening .. .landscaping ... building a 
patio, deck or rock wall. . . clearing brush 
... hauling wood, whatever. .. you 'll get 
more done in less time using a GARDEN 
WAY Cart! 
Lifetime quality ... and a lifeti.me 
guarantee! 

Every GARDEN WAY Cart is built 
by hand to be reliable and trouble-free 
for life ... and is backed by a no-time-limit 
warranty on workmanship and materials! 

3 good rea sons to order TOOA Y! 
L O nly $35.50 per month .. . with our 

easy installment billing plan . 
2. One-Year "Risk-Free" Trial ... lf 

you're not satisfied for any reason, 
we'll refund every penny! 

0 

3. Plus ... FREE " Dump-Front" Bonus ... 
worth $39.50 if you can order before 
November 14, 1984! 

,... 
I I 
I I 
I YES! I want to take advantage of your 1 
1 FREE "Dump-Front" Bonus Offer ... 

I (Deadline November 14, 1984) ... on the I 
GARDEN WAY Cart I've checked below. 1 

I 0 Please send me the Model 26 Cart, the I 
I largest and most popular model that carries 1 
I up to 400 lbs. per load (26" wheels). I am en- I 
1 dosing $3~.50 as my fU'St payment plus $29.50 

sh ipping and hand ling. I understand I will I 
I be billed in 4 additional monthly installments 1 
1 of just $35.50 each. (Total price in full: I 
1 $177.50 plus $29.50 shipping and handling.) 

1 0 Please send me the Model 20 Cart, carries 1
1 I up to 300 lbs. per load ( 20" wheels). I am 

enclosing $35.50 as m y first payment plus I 
I $22.00 shipping and handling. I understand 1 
1 I will be billed in 3 additional monthly install- I 
I ments of just $35.50 each. ( Total price in full: 

$142.00 plus $22.00 shipping and handling.) I 
1
1 

Method of Payment I 
(make checks payable to GARDEN WAY): I 

I : Installment Billing Plan (Check or Money Order) I 
I 0r pay in run... 1 

:----------1 ! : Check or Money order I 
I : MasterCard I ; VISA 

I 
YL.oo?O Card#_~----------- I 

Exp. Date ________ ____ I 

------------------ 1 
·----------------- I 

fir': Swinging 1 Address I 
" Dump-Front" 1 City I! 
worth $39.50. .. I State Zip I I 

lets you empty big loads FAST and I ft GARDEN WAY II 
EASY. Deadline November 14, 1984! l ,~!,!~~~~~e::,o,!~~--..l l 
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HANDMADES FOR THE MAN 
WHO THOUGHT HE 
COULDN'T AFFORD THEM! 
I'll send them to you from Tampa, the fine 
cigar capital of the world. Sample the 
cigars in my new Silver MedalliOn 
Sampler and enjoy a wonderful new 
smoking sensation. I'll include a gener
ous sampling of Honduras handmades 
plus a nice selection of vintage-leaf, 
long-filler and cut filler cigars, all per· 
fectly blended for mildness and flavor. 

GIFT IDEA! 
SEND CIGARS 
TO A FRIEND 

These superb smokes are made with expertly blended Cuban
seed-leaf tobaccos grown and cured the old Cuban way in Honduras 
from seed smuggled out of Cuba. They're mild, flavorful and extremely satisfying 
to the cigar smoker who's looking for something new, something better, something 
exceptionally tasty. Experts can't tell them from Havana. You won't be able to either, when 
you try them. Natural wrapper. If you're ready for a luxuriously enjoyable smoking experience, try them now. 

MY OFFER TO 
CIGAR LOVERS i mcSii"i-T6N ci6AR co~ 8:27~ 
I' II send you postpa•d a select1on 
of 42 factory-fresh c•gars- a 
spectal selectiOn of Honduras 
handmades . vmtage-leaf long
filler and cut filler smokes. If 
these c1gars aren't all you ex
pected. return the unsmoked 
ones by Un1ted Parcel or Parcel 
Post with1n 30 days and I'll 
refund your money. No ques
tions asked . Your delivered cost 
•s only $10.90 for 42 factory
fresh . Cuban-seed-leaf cigars. 

I 5401 Hangar Ct., Dept 8270, Box 30303, Tampa, FL 33630 I 
O.K., TOM I Ship me the Silver Medallion Sampler under your money· 

I back guarantee for only $10.90. I 
I 

0 Check for $10.90 enclosed {Fla. reilidents add 5% sales tax) I 
0 Charge $10.90 to my 0 VISA 0 American Express 

I 0 MasterCard 0 D1ners Club I 

I Credit Card No. (Printaldlgila) EXP. DATE I 
I ...,. I 
I- I 
I~ - ~ I -------------------OFFER GOOD IN U.S. ONLY 

CREDIT CARD USERS 
SPEED DELIVERY BY CALLING 

TOLL-FREE1· 
IN FLORIDA, CALL 1 

·2559 

SAVE WATER AND MONEY 
Now. have your automatic sprinkler system turn itself off 
whenever it rains. Maintenance-tree RAIN GUARD uses 
solid state logic to automatically prevent watering once it 
has detected a measurable rainfall . Then, after the storm 
passes and excess rainwater evaporates. RAIN GUARD 
wi ll return your S'ystem to normal operation. 

HOW IT WORKS 
RAIN GUARD connects to any automatic sprinkler system 
(except for those few which are battery powered or 
hydraul ically operated). When it rains, RAIN GUARD 
automatically prevents watering by electronicall y breaking 
off power to all your sprinkler valves- it does not shut off 
your control clock. Therefore, clock time settings and 
programs are not affected in any way. Also. RAIN GUARD 
is not damaged by heat, freezing or electrical disturbances 
in the atmosphere. nor is it affected by the accumulation of 
debris in its rain collector cup. 

PROVEN BY PROFESSIONALS 
Since 1975 RAIN GUARD has been used by professional 
landscape managers to conserve valuable water and to 
help guard against rain damage. Now. for the first time. 
this same professional protection can be yours at home
and at a price you can afford - only $69.50 complete. 

COMES COMPLETE AND INSTALLATION IS EASY 
Your RAIN GUARD comes complete w ith i ts own installa· 
t ion kit and easy to follow instructions. There is nothing 
else to buy. RAIN GUARD can be remotely mounted 
anywhere that is exposed to receive rainfall and which is 
out of reach ol sprinkler spray. Operating power is 
provided by the existing low voltage (24 to 30 volt A. C.) 
current your present control clock uses to operate the 
sprinkler valves. Alter mounting. a simple three wire 
connection to your control clock is all that is requ ired (50 
teet of compatible extension w ire is provided). Installation 
usually takes only aboul thirty minutes and requires no 
special tools. 
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RAIN GUARD™ 
Solid Sial• Rain D•tecllon System I PoL Pend.) 

NO RISK UNCONDITIONAL ONE YEAR GUARANTEE 
RAIN GUARD is a professional electronic rain detec
tion instrument- nota mechanically actuated device. 
RAIN GUARD Is unconditionally guaranteed for one 
year from the date of purchase - and If for any 
reason you are not satisfied - simply return the unit 
for an Immediate free replacement or full refund. 

NO EXTRA CHARGES 
We pay shipping and handling anywhere in the 
continental U.S.A . Orders are shipped via United 
Parcel unless Parcel Post delivery is requested by 
you. 

IMMEDIATE SERVICE 
We make every effort to ship each order on the same 
day it is received. 

r-~~-;;;~;~;;,-------------

Piease complete the order form below alld mail wlth check or money 
ordet lO WCS lne .. 141 S. Spring Sl, Claremont, CA 91711. 

Please send RAIN GUARDS at 569.50 each 
Enclosed please li nd$ 0 CHECK 0 MONEY OROER 
Please ship via 0 UNITED PARCEL 0 U.S PARCEL POST 
(Cahlornia residents please add 6% sales tax (in los Angeles Count)' 6);~t 

Name --------------------------------
Street -------------------------------

C•IY------------SI._Zipo ___ _ 

ff'i\fF WATEI1 CONSEIIVATION SYSTE MS. Inc. 
~\J:::I 1.11 S Sp••ng St C•a remont C A 91 7~ 1 1 114J 6]1 5a<l5 

. ··--- - -

Add-on sunspace 
for your home 

PSI 
PHASE· 
CHANGE 
TUBES 

WEJUHERSHIELD 
SUNGAIN 
QUAD WINDOWS 

Kit solar greenhouses have proved to 
be popular home additions in recent 
years [PS, Sept. '81]. Not only do they 
provide extra living space for plants 
and people, they also can deliver a 
bonus 'in the form of solar heat. Now 
there's a kit that promises to be the 
most efficient yet. Designed by Ray and 
Bruce Baker of Baker Homes, Inc.
responsible for SolarGreen I ["So Long, 
Slanted Glass," PS, Aug. '83]-the kit 
features several advancements: 

• Foam-core roof and wall panels 
provide R-40 and R-30 insulating val
ues, respectively. Shipped in four-by
eight-foot panels, they are easy to erect 
and provide a tight structure. 

• Quad-glazed windows with two 
inner layers of 3M SunGain film are 
as effective as double-glazed windows 
with insulating shades in place. 

• PSI Thermol 81 phase-change 
heat-storage tubes absorb solar heat 
during the day, then release it at night. 

Called SolarGreen Sunspace, the 
kit is sold in modular form (four-foot 
sections) in one- and two-story models. 
PSI Energy Systems Div. (1533 Fen
park Dr., Fenton, Mo. 63026) handles 
distribution.-R. L . Stepler 
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rHE FASTEST, EASIEST 

' 
rou'll Ever Make in Your life, Yours Now 

WITHOUT A PENNY OF INVESTMENT 

WITHOUT LEAVING YOUR HOME 

WITHIN 90 DAYS 

"WORKING" ABOUT ONE HOUR A DAY 
(OR EVENING) 

ere are all kinds of ways to make money. Good golly, 
lily - if anyone knows that, I do! For the past 20+ 
ars I've concentrated on finding, investigating, creat
~ and specifically singling out only the very finest legal 
d ethical methods for carving out a mass of wealth in 
1urry. But believe me, in all those years never have I 
perienced anything remotely as exciting as this one! 

!Cently, I came across a fairly new way to make big 
IX, but after a thorough study I discarded it because it 
quired too much investment of time, money and 
rsonal effort. But my study did serve as inspiration to 
velop yet another fantastic and unusual wallet-
1ener - something that until now has never been 
'ne - yet fully complies with the tough set of stan
rds I'm noted for demanding of any potential wealth
oducing concept: 

Must be able to be started with minimum investment 
Must be possible to start at home and not interfere 
with family life. 

Must be able to be started and run initially by one 
man or woman 

Must require only a few hours of spare time per week 

Must have realistic annual profit potential of $40,000 
or more 

~II . this one goes way beyond my usual rigorous test. 
!t this: This extra-ordinary money-maker® allows you to: 

Start at once - within 30 seconds of studying my 
report 

Invest not a single cent 

Accomplish everything without leaving your home 
- heck, you can do it from your favorite easy chair 
whilst eating pizza or petting the dog (or vicey versey!) 

Have a potential net profit (not gross ... net!) of 
$100,000.00 by the end of 90 days - tops. And 
that's cash, not theoretical or paper profits. 
1turally, you're wondering what all this is - but I'm 
t going to tell you here. No, it's going to cost you ten 

For the past two decades Du Vall has captured the 
imagination of men and women the world over by 
providing solid. unique direction for their quest for 
financial freedom. His firm is headquartered in 
Michigan with international marketing offices in Hong 
Kong (known as DAX International. John W. une, 
President). In addition to producing some three dozen 
publications on money-rnakinglseH-improvement 
themes. DuVall is also the creator of the popular Derek 
Dax adventure/mystery/romance series and the 
author of the political intrigue novel. '1he Big Dream" 
(published by Lyle Stuart. Inc .• New Yorlt). Unlike most. 
he has never had to resort to outlandish money-back 
guarantees to attract only the finest DAX-DOERS world
wide and no such policy is expressed or implied. 

His writings have been used in numerous style and 
content workshops and accredited courses at such 
institutions as California State University, UCLA. 
Fordham, University of Illinois and Worcester 
Polytechnic Institute. 

smackers to find out. But I will tell you what it isn't so 
you'll not be off on some wild goose chase: 
* No sex or off-color stuff 
* No chain letter, pyramid or multi-level scam 
* No mail order, envelope stuffing or drop-shipping 
* No writing or self-publishing how-to stuff 
* No loan brokerage scheme 
* No stocks, commodities, real estate, etc. 
* No gambling, betting or wagering 
* No arts, crafts or special skills 
* No party-plan, door-to-door or phone selling 
* No catalogs, mailing lists, postage, etc. 
* No equipment to buy or rent 
* No bothering friends, relatives, etc. 
* Not anything you have ever seen advertised anywhere 

WHO CAN DO IT 
Anyone with even a smidgen of ambition. 

WHAT IS REQUIRED 
Other than my step-by-step detailed report ... nothing. I 
have thought long and hard about it; A person virtually 
without a shirt on their back or a potto plant petunias in 
could do it. You will of course, have to put my plan into 
motion - but that's both fun and easy and totally 
accomplished from the comfort of your own home. (By 
the way, no one will be coming to your home, either.) 

Finally, let me make this clear: Once you have my report, 
that is all you need to get going! I have nothing else to 
sell you for this deal. Your purchase of this extraordinary 
report is NOT a "foot in the door" to get you to buy some 
extra or expensive "course" or whatever ... this is all you 
need from me! 

WANT PROOF? 
We have over 10,000 'tasty testimonials' from house
wives, doctors, lawyers, layed-off factory workers-all 
sorts of good people. These excerpts sum up their feelings: 

"Thanks a million times . .. you have proved I 00% accurate in 
what you said in your advertisement. Doing this work is so easy! 
I sometimes work while in bed. Should you come up with another 
ingenious thing, please let me know. 

Mohidin Mohammed, Sweden 

"We are so impressed . .. have our 13 and 16 year olds involved 
. .. thanks for giving our family new hope." 

MacCiear Family, Indiana 

" .. . man in economically depressed area left $35,000 secure 
job to put this method to work .. . made $120,000. First man I've 
ever met who really made money on idea purchased through • 
mail." David Roman, Editor, ROMAN REPORTS, Ohio 

WHAT TO DO NOW 
You've got two choices: 

1. Put this ad aside, wait 90 days or so and perhaps 
lose your chance at $100,000. 

Nifty Bonus! 
A few months back in our DAX MONEY -MAKER® 
CONFIDENTIAL NEWSLETIER, we reported on 
another business that can easily net $1,000 a 
week for life. It's a bit more involved and does 
require getting out and about, but our readers 
were so delighted with it that I'm including it as 
an extra free bonus when you order our new 
special DAX report. "$100,000 in 90 Days." 

2. Do the only sensible thing. Send me the ten bux 
and get started on wearing in that path to th 
bank. 

P.S. One more thing (say, this DuVall is a windy so and 
so, isn't he!). There are lots of people right now in bad 
financial straits. I hope you're not one of them, but if you 
are, having read this ad you now have absolutely no 
excuse for being broke. because as the saying goes, 
"This is it!" This could truly be the once-and-for-all 
solution to any money miseries you have. I guess you'll 
have to take my word for it until you receive these 
fabulous reports- but if it eases your mind any, over 
1,000,000 men and women worldwide have been, over 
the years repeat buyers of my books, courses, reports, 
cassette tape programs and newsletters. There must be 
a reason ... 

- Dean F. V. Ou Vall 

Du Vall Press Financial Publications 
920 W. Grand River, Williamston, Michigan 48895 

r·F:r~:;d;;-o;;------------: 
; processing BOX 14-ND147 1 
; mail to: WILLIAMSTON. Ml 48895 : 

1 Dean - this sounds like "'lllllf\ A'V. I I just what I'm looking for- .... "»' ; 
1 a chance to make mega-bux 1\a.~-~ .. \1 I 
; without any investment or ~ ; 
1 having to leave the house. ,r .,, 111... ~ 1 
; The same day you receive <OJ ; 

1 my order rush me your new For Personal 1 
1 DAX Spec ial Report , I 
; "$100,0QO in 90 Days" Success ; 
1 plus the Free Bonus Report, "$1,000 A Week 1 
; for Life." Enclosed is ten dollars. I 
I I 
I I 
I I 
I I 
I I 
I 
I 
I 1 Zip ___ _ 
I 
I Optional: 0 Add $2 for individual handling/first I class postage. ©1984 
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Molder saw 
Power TOOLS 
feed n 

. B ' 
~ 
d:l 

Now you can use this ONE power-feed shop to turn 
rough lumber Into moldings, trim, flooring, furniture 
-All popular patterns. RIP-PLANE-MOLD • • . sepa
rately or all at once with a single motor. low Cost 
. .. You can own this power tool for only $50 down. 

FREET . I' SEND FOR 30-Day r13 • EXCITING FACTS 
NO OIUGATION-NO SALISMAN WILl CALl 
RUSH FOLEY·BELSAW co. 

90570 RELD BLDG. 
TODAY! KANSAS CITY, MO. 64111 

---------------~ Foley-Belsaw Co. I 
I 90570 Field Bldg. I 1 Kansas City, Mo. 64111 I 
10 YES Please send me complete facts about 1 
1 PLANER- MOLDER-SAW and I 
I details about 30-day trial offer. I 
I I 
IName I 
I I 
1 Address I I I 
I I 
I CitY. 1 

I State Zio. I 

~-----·-------------------· 

ask for 

Car Wash Process 

!HANNA! 

Soft Gentle Wash 
Finish Like New 
HANNA Car Wash Systems 
Hanna Drive, Portland OR 97222 

Operators' Inquiries Invited 
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Features hundreds of brand name stereo products and ... 

0 

the finest popular. quality home audio components, plus ... 

the latest telephone products - all at money saving prices. 

F 
Buyer's 
Guide 

Before . buying a car stereo, home 
stereo, or telephone, read the famous 
Crutchfield Buyer's Guide. It is fact
filled with important consumer tips, in
formative articles, comparison charts, 
installation guides, and more! You'll 
find a huge selection of all the top 
brand name products at money 
saving prices. For your FREE copy, 

Call toll-free today! 
800-336-5566 

BE SURE TO MENTION Poplllar Sden~ when calling. 

In Virginia call toll free 

800-552-3961. ---------------I D Send me your free catalog 

1

1 

D ::U~h~~ ~;::s f:i~atalog. 

I 
I I Name 

I'm enclosing $1 for First Class postage 

I Address 

I 
I City State Zip 

I CRUTCHFIELD 
J I Crutchfield Park, Dept . PS, Charlottesville, VA 22906 

---------------

Leaf ejector 
for clog-free 
gutters 

RAINWATER 
~Ar~u DEBRIS 

IN FROM GUTIER 

OUT 

Do clogged gutters make your house 
look like a waterfall during a rain
storm? The Leafgo debris separator 
prevents gutter floods by kicking out 
leaves and twigs before they hit the 
first downspout elbow. 

The rain-powered leaf ejector fits 
between the gutter and downspout. 
Leaf-laden rainwater drops easily 
through the knife-edged grating and 
flows to the downspout (see diagram 
above). But the angled grating 
catches leaves and other debris. Wa
ter flow then shoots the debris out 
the ejection window and onto the 
ground below. 

I tested the unit on my shop build
ing, which is built under live-oak 
trees that stay green but shed leaves 
year round. A light rain did not 
produce enough flow to eject the de
bris. But when I dumped five gallons 
of debris-filled water into the drop 
outlet, leaves poured out the Leafgo 
window like concrete out of a ready
mix truck. My conclusion: The heavi
er the flow, the better this rain-pow
ered garbage disposer works. 

Although Genova, Inc. (Box 309, 
Davison, Mich. 48423-0309), designed 
Leafgo to work with its vinyl-gutter 
system, the unit can be adapted to 
metal gutters by replacing the down
spout with a Genova downspout and 
converter. Leafgo costs about $10. 
You need one unit for each drop out
let.-Richard Day 
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A selection of products and services for Popular Science readers avai lable direct by mai l. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for t his section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 

REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mil · 
lions of jacks in ga.s and Julo servic-e 
stations. trucking firms. body shops. 
fiagtrs, fadoritS and farms netd setV· 
k ing . . . most of which you e~n learn 
to lfJ)'ir. W• show Y"• HOW. Start 
spare lime in your basement Of ca· 
rage. Big opportunity for mechanics. 
ACT NOW! WritoiO<Io!flf" o i'SIO 

IIKI frN blon&ll ofttf 

HYDRAULIC JACK REPAIR MANUAL CO., INC. 
e 12404 

lillOiws you o•LY 
phase motors 14 thru 7,., horsepower from 
volt single phase power sources. Rugged - heavy '6911 
duty - patented unit built to give many years of 
satisfact()r y service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038. 

RELIANCE ELECTRIC MAIIUFACTURIII& CDMPAIIY IIIC. 
Rl I. I 024 W. Llkt In IIIII. AIIIMIIJ S,riiiS. f\32714 

SATELLITE TV VIEWERS 
Get the most complete weekly hstrngs 

Send $1 for s•mple R 

P 0 Box \308P.. For. tuna, Cahfoma 95 540 
800-lSI-Pn7 (U.S.) • 800-556-8787 (C.IIf.) 

o107-7ts-t476 (ell others) 

.ANtM~TION 
I 

LEARNING ~ITS, • * SUPPLIES,~QUIR 
Ne.w Ho. tO? Co~or C.•'tAIOCJ~u I 

beatb productloas, lac. 
---- 6717 N. &.njamin Rd., Tampo, FL 33614 

GREAT SAUSAGE RECIPES 
227 page Illustrated book explains sausage 
making plus home curing and smoking of 
meat, fowl and fish. Over 100 recipes. We now 
have Low Salt Seasonings. Free equipment 

and supply catalog has more Information. 
THE SAUSAGEMAKER 

177·12 Militar Road Buffalo, N.Y. 14207 

MAKE THIS SHADE 
FOR LESS 

THAN $75.00 
Send $1.00 for our big catalog of 
stained glass supplies. 

WHmEMORE, Box 2065DE, HANOVER, MASS. 02339 

100's of 
plans, kits, colored I 

and unfinished hardwood I 
parts lor toys, crafts and furniture : 

(Colonial, Shaker, primitive & modem). Bulk 1 
1 prices available. Color catalog $1. (614) 484-17461 
I Cherry Tree Toys e Box 389·25, Belmont, OH 43716 I 
L--·••••••••••••••••••••••~ 

Build your attractive. dome using 
our complete. fully-engineered kit. Or. you can save 
money by purchasing just our plans and heavy· 
duty. easy·to-use connector system, and cut your 
own lumber. Catalog. S6. 

Timberline Geodesics, Inc. - Pl 0 
20 I 5 Blake, Berkeley. CA 94 704 

j415J 849-4481 

ARN 
COMPUTER 

REPAIR 
Train at home in spare tine ••• 
No previous experience needed 
Sales of small computers are 
running over a billion dollars a 
year. That's why a whole new 
business is starting up
devoted entirely to small com
puter repair. And right now is 
the time to get in on the 
ground floor-either working 
for someone else or in your 
own computer repair 
business. 

Start making money in electronics 
No need to quit your job, change your daily routine or take 
time from family responsibilities. And you don't waste 
time going to and from class because you train at home in 

r;;;;;;~;;~ spare time. The ICS Microcomputer 
Repair Course is designed for 
beginners-people with no previ
ous experience who want to get 
started fast. And you should be 
ready for an entry- level job 
repairing small computers even 
before you finish this course. 

Experts show you what to do ... 
how to doH! We start you last with 

Yourecelve the basics, and everything is 
mlcroproceaaor explained in easy-to-understand 
trainer, digital language complete (i;j;;-:::::--~ 
Y.O.M. and much with plenty of dia- GEr IIITO 
more Included grams and Ra.. ;·; 
with courae. d . q ;;:'!'L rawrngs VVffiPfJ 
====:;;FOR FREE FACTS! IIEPAtR TEll ------ ---'"!!!~~ School of Compuler Repair, Dept. PC094 I lc: Scranton, Pennsylvania 18515 

I 
Send free facts and color brochure telling how I can get I 
into computer repair at home in my spare time. No obliga-

l lion. No salesman will call . 1 
1 Name Ag I 
I Mdress 1 
LCl.!S=:'!! ___________ J 

Learn BASIC ELECTRONICS 
Train at Home in Spare Time. The fast-growing Electronics 
field offers excellent career opportunities ... even at the entry 
level. A knowledge of BASIC ELECTRONICS can help you 
quality for good jobs like Inspector, Electronic Sates, Junior 
TechnicianJTester and more. Easy-to-follow home-study 
course explains everythin(j step by step. Hands-on training lets 
you learn by doing. Muttimeter. parts kits, calculator, digital 
VOM included. Write for FREE FACTS, No salesman will call. 

00.1 ICS Basic Electronics School , Dept. PC094 Scranton. PA 18515 

FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 

ZIP CODE 

Auction Company liquidat
Ing million dollar Inventory 
of lleathklt Brand Electron
Ics In kit form. 

~:75°/ooFF 
4t 5 -Mhz 

Oscilloscope 
Model 10-4540 -Compact. versa· 

tile. easy to build Electronic In· 
strument. Measures frequency and 

AC or 

0

PA~tQNLY $119 

25" COLOR TV 
Heathkit Solid State Color T.V. Model 
GAD 900 Automatic UHF and VHF 
channel selector. instant on. automat
ic fine tuning. Pertect for custom in
stallation. CRT and Cabinet not in· 
eluded. 

PAY ONLY 5119 
Note: All NEW Heathkits in Factory 
Sealed Cartons w: Step-by-Step in
structions . . . as sold in electronic 
stores and technical schools across 
the nation. F.O.B. Chicago 

MasterCard e Visa 
send check with order 

Call your order today 
CERTIFIED ASSOCIATES, INC. 

1912 W. 170th Street 
Hazel Crest (Chicago), IL 60429 

(312) 335-0043 
9AM-5PM Mon. to Fri. 

C.upynghl'10 matenal 



& WOMEN ALL AGES! send for 
free book on learning to reupholster 

It::: '!: chairs, divans. footstools. all furniture for 
BIG MONEY In spare or full t ime. No 

experience needed, no age or educational 
limits. We show you how and provide 

EVERYTHING needed to start: (t) Self-study 
program covering all phases. (21 All tools and 3 big 

fur11lture kits fo~ctlce. (3) .• • all supplies. frames and 
materials to build worth of furniture. yours to keep or 

sell. Write for big. free opportunity book. No obligation. no 
salesman will call. MODERN UPHOLSTERY INSTITUTE. 

80343 FIELD B LDG. o KANSAS CITY. MO. 64111 

'IRUMARK® 
225 YD. RANGE I 

THE ORIGINAL • 

New Handle Holds Ammo 

AJ OIALEIS 01 OIDEI DtaCT •• .. •..••••.• ... •••••. . ••. , .. •.• POSTAGE PAID 

f$·1 COMPACT FOLDING SliNGSHOT WITH WRIST·BRACE •• •• ••. • $8.00 
RR-1 REPLACEMENT BANOS & LEATHER POUCH • •• . . .•. . ••• . . ... $2.00 
SASO 140 ROUNDS 112 .. OIA .AMMO. ONLY USA •••• . •• • . •• •• . ••• $2.00 
NO C.O.D.S/ FOR AIR POST •• FOREIGN ORDERS ADD PU ITEM ••••• ...• ••• $2.00 
TIIUMAIII( SUNGSHOTS: P.O. BOX 1517 S , IOULDER, CO. 10306 USA 

'd 
lC 

The Clothier for the Man Under S'8" 

Suits, Shirts, Sweaters and Sportswear 
sized to fit the man under 5'8". 

FREE Catalog: 
Richard's, Dept. PS 
2535 Pilot Knob Rd. 
Mendota Heights, MN 55120 
1-800-328-8322 Ext. 524 

Name 

Address: ______________ _ 

City·------------ Scue __ _ 

Zip•------

DEMONSTRATION 
CASSETIE 

$2 

Phone#·- - -----

II you love music this revolutionary 
audio cassette course is just for you. 
All you need is a piano (or electronic 
keyboard) and 15 minutes a day. 
You'll be playing your lavorite songs 
in no time-without sheet music -
or your money back! 

r-------------. 
I Please send me an audio cassette I 

demonstrating how I can learn to play in 1 only 10 weeks. I have enclosed a $2 check 1 
or money order. I 

I Korwln Learning System 
I 333 N. Michigan Ave., Chicago, IL 60601 I 
I I 
I NAME I 
I I 
I ADDRESS I 
I I 
I CITY STATE ZIP 0011 I 
~------------.. 
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Dome 
Home 
Kits 
Affordable. Ready to Assemble. 

A Monterey Dome is the home for all seasons. Engi· 
neered in kit form for the novice builder. All parts are precut 
and color coded. Prices start at $3995. 

Send now for Monterey Domeo 100 page color Catalog 
& Plano Book. $6.00. 

-----------0 Pleaoc oend my 100 page copy of Monterey Domeo 

I Cot4/og a Plan• Book. Eocloocd lo $6.00. I 
0 Aloo pleaoe oeod me the Monterey Doma B .. lc Home 

I A .. eml>ly Htmuol for on addltlonol$5.00. Thank You. I 
Name ---------------------------------

1 Addruo I 
Clt~tate/Zip -,----..,..,-,.,.-,-,---------

1 Send Toe MONTEREY DOMES I 
1760 Chicago Ave., Dept. AR-10 L _____ R.!::!_rs~ C!!!.(; ~~ _ _j 

Discover hundreds of manuals, industrial handbooks •. 
paperbacks. reprints. and privately published papers on 
unusual technical subjecta ranging from melting metal 
to building windmills. and from tanning hides to video 
technology. 

You'll see Instantly why this is the most remarkable 
mailorder bookstore averl You don't know what you've 
been mlsslngl We probably have just the inf ormation 
you've been searching for for years I 

RUN THREE PHASE MOTORS 
ON SINGLE PHASE POWERI 
Run three phase motors on single 
phase ! lear<) three proven 
methods in use since turn-of-the
century! Two are easily installed! 
No motor rewinding! 8ooklet 
Cat. no. 81 $3.00 

ALTERNATOR SECRETS! 
thousands of watts from com-• ~-·n auto alternator I Run tools, 

; li'~~~:;i~A~~C-DC appliances, charge 
'~ light arc welding, and 
more. Tips for building custom 
regulator! Greal infol low price. 
8ooklet 
Cat. no. 80 $3.00 

POWER INVERTER 
TECHNOLOGY 
Convert low voltage DC into 11 0 
ACI Learn how they work, why 
some w on' t , why some willl 
Covers smallest up to large in-

t:~,~~::lii~~~models . Sources of plans 
" Rare infol Large booklet 

Cat. no. 83 $5.00 

OTHER GREAT BOOKS 
MCIIIar T..C • R1patr- Troubleshoot, rewind and repair 
smaA motors. 
Cat. no. 303 $7.25 
a-... y oiPGN.._. Eapla1tu.- Detailed surwv of 
explosive technology of eal1y 1940's. 
Cat. no. 515 $14.00 
EIKtiCIIAII•• • IEIM:bofoemiiJU - Formulas and how· 
to for plating ptecious metals, copper, nickel. and more. 
Cat. no. 153 $8.95 

Do It Yourself ••• 
~ ~ & 

SAVE! -~ 
Jj.;~~ ... ~ ;,;..;! 
~~r 4J 

~~·~':t~;l:·~~ _. U;r;;, . • 
~.~ ':~·· t·. 
~ !ti. M' .,J.~ ~ t>."r.i.:t ,;; 

eBulld a road o r landscape your home e Dig 
a swimming pool or pond e clear brush and 
haul firewood e Excavate for a patio, base
ment or solar addition ... Do It all yourself & 
SAVE with a Magnatrac Bulldozer Kit! Earn 
extra cash doin g Jobs for others! SEND For: .-:-----------------· 1 0 Catalog showing_ ~onstructior:'l & Uies of 1 

"factory-built" Magnatrac K1t ...... ,lli·1.00 I 
I 0 Plans for building a Magnatrac from 
I "locally-made" components ....... , .. .$7 .00 1 
L S,!.R~~ K!!; _De_f!. !S.!,O,i _c~~~~· ,!i~ ~~I 

CHARCOAL 
FOUNDRY I 

Radloe n.t Work for ..... - Desqt and build high- UNDSAY 
perlormance crystal set radios. 
Cat. no, 314 $5.oo · 
Llql*' Pinon ••• E•• 11 - Hardcover industrial BOX 12-FE Bradley IL 6091 5-0012 
refefence on specialized Stirling engines. I I 
Cat. no. 11 46 $24.95 

Art • er.tt of .....,..,,.. ......, - Make your own N•""-----------------
paper. Complete how-to by Vance Studley. 

1 
I 

Cat. no. 43 $9.95 S ------------------Compll• Ow' •• In c.e.logl tl'llt 
Other booksl Tan hides, build ~Met metal brake. . 
troubleshoot hydraulic systems, spin metal, build kllns, City :J 
clocks, tetephone acoessories, melt brass, and much, 
much more. Evsy book of higMst quality. Guaranteed I Stilt 
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FACTORY 
DIRECT 

WHOLESALE 
PRICES 

DO-IT -YOURSELF 
and SAVE 

• 
•YOU CAN BUY YOUA OWN COMI't.ETE HIGH OUALI1Y/IIAME BRAND 
aAlUI.In TV SYn'EM AT FACTORY DIRECT WHOLEBAU PRICES 

• YOU CAN INSTALL YOUR OWN SYSTEM Yt'JTH OUR FUU. Y ILLUSTRATED-EASY 
TO UNDEASTAND/I!ASY TO INSTALL "l»tt'·YOUA86F' MANUAL. INClUDING: 

• SYSTEMS AVAILAIU + COST • U OALITY/8CRAMBUNQ 
• HOW TO INSTAW • P'ftOOAAMMINO/ 

- BTAIIT TO FIN- N Uc:nNO A TV GUIDE 
• SHARING THE SY8T"EM 

WITH A NEIO.._ 
CW. TIIke the 

• MUCH, MUCH, MOftl 

---~------------------
Popular Science lndexea 
380 Mldeon Awlnue, New Yolk, N.Y. 10017 

Enclosed Is a tOial of (clleck 01 money etder) f'ljoase !~«'¢ 
0'83 0 '82 0 '111 0'80 0'79 0 '78 0'77 076 0'75 0'74 0'73 0'72 
($1.75 each) OAJI 12 indexes (1972·1983) for S120Five indexes S5 

~·----------------------------
~~~~-------------------------
C~·--------------------------------
State iP•-----
IPrlotJs Blx:Ne lncWe POStage and handfir>O. JoJit>N abo1A 4 -lOt IJelivety.) 

' --------------------
YOU SAW .IT IN 

POPULAR SCIENCE 
-BUT WHEN? 

NEW 
VARIABLE RATE BONDS 

MAKE IT .AP Sl:t 
SMART TO Take{~\ 

. stock\:;1 
mNnerica. 

Work part t im e, full tl-
right at home- we help 
rou ever, etep of the war. 

No doubt about it ... as a small enaine · 
pro, you can cash in on the huge de
mand for qualified men in one of 
America's fastest growing industries. 
You'll be able to command top hourly rates 
of from $10.00 to $15.00 per hour - and 
that's just for labor . 
Plenty of business waiting for qualified men. 
85,000,000 Small Engines Are In Uae Todayl 
That's the official count from the Engine Service Assn., and 
one-million new engines are being buill each month. With 
Foley-Belsaw training , you can soon have the skill and 
knowledge to make top money servicing these engines. 

1~~~ Tools end Equlfmtnt PLUS 4 hp Engine ..• • 
All TO KEEP ..•. AI at No Ex111 Cost. 

NO EXPERIENCE NECESSARY! 
You don't need to be a 'born mechanic' or have any prior 
experience. Lessons are fully illustrated . .. so clear you 
can't go wrong, and with our famous 'learn-by-doing' 
method you get practical 'hands-on' experience. 
('Toiiy':lleliiw ln'iiltiiii ;-~ij"''=lild lildg7"" - - - - - l 
I Kanaea City, Mo. 84111 .;';- FREE I 
I 

0 YES, pltue s"'d me the FREE booklet lhot glvts lull d.. ,.,. _...., 
taJ1s abOut stanlng my own business lin Small Er.gine Repair. ~ StH fir 1 

I I unCierstanCI mere iS No Obligatiotl and that No sa&esiNn wWI ~ '"'UfJ 
I toll on me. IHiyl 1 
I NAME I 
I ADDRESS I 
lan I 
I I 
L!l~- __ _ ___ __ __ _ __ Z!!._ ___ ::J 

-----------Director of Sales 
Department of the Treasury 
U.S. Savings Bonds Division 
Washington, D.C. 20226 
Yes, please send me Free information about the Payroll 
Savings Plan . 
Name _____________________________ __ 

P~----------------------------
Com~nY-----------------------------

~~------------------------------City _____________ State _____ Zip ___ _ 

------------

FREE 
n 

Earn extra income! Make beautiful gifts! En
joy a fun and rewarding hobby! 
Our free 68 page catalog contains hundreds of 
items all at the lowest prices ever! We offer a 
wide range of quality products including : 

• Clockmaking and repair components 
• Furniture and clock kits • Music movements 

• Wood toy parts and plans • Lamp parts 
e Forstner cutting bits • Unique finished clocks 

. . . and much. much more! 

--------------
TOLL-FREE 

1-800-KLOCKIT 
(in Wisconsin ca11 414 ·248·1150) 

NAME ____________________________ __ 

ADDRESS _____________ __________ __ 

CITY ______________ STATE ___ ZIP--------

CALL TOLL-FREE .... Today! 

EASY-
In Stock for or t'lck-uo. 

'425 F.O.B. Bnoomall, PA 
ONLY for 3'6" diam. 

(hts. 8' lW to 8' 9W) 
Comparable savings on dioms. from 4' to 7' . 
Kits available to fit ony floor-to-floor hts. 

Now! 
Showroom & 
Warehouse 
locations in: ~~1-

Pomona, CA 
(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 
(713) 789-0648 
Chicago, IL 
(312) 952·9010 

::-------------. 

People who've looked everywhere tell us there 
isn't another spiral sta ir a round that touches 
our combina t ion of price and quality of mo te
ria ls and workmanship . We believe it! 
CALL OR WRITE FOR FREE BROCHURE: r------------- --------, 
! To: The Iron Shop, OepiP$104 Box 128, 400 Rood Rood, I 
I 8 roomoll , Po 19008 Ou r Tol: (215) 5~4- 7100. I 
I I 
I N ome I 
I I 
~~~el I 
I I 
I (;ty $1010 Z;p I 
L--~~~~L~~~~~~~S~an!~~·-~ 

Copyngh eo ma.~nal 



Two PRESSURE HEAD options~ 
4-• for fla1 work 
Z-· for tricky recess jobs 

SNT 'EM IN/ 

-------1 Please rush me_ KEL. ARC Spot 
$29,9&e•ch!•4.oOentp/hdl9 9!'~1ose I C A.AO \M., Y . ... , " • : 

I NAME I 
I ADDRESS I 

CITY STATE ______ _ 

I ZIP SIGNATURE I 
Send KELLER INTERNATIONAL MARKETING 

L I~ ~HILWOWAf>UA"-iYRWjSEJo!Y .. ,W14.JliSJJ16 filii .J 

IN YOUR OWN 
SPARE 
TIME or 
FULL TIME 

: 
ON OUR 
30-DAY 

FREE 
TRIAL 
OFFER 

You risk nothing by accepting this 
offer to see how easily you oan 
turn your spare lime into big Cash 
Profits with your own Complete 
Sharpening Shop. No selling ... 
no previous experience needed. 
Ou r famous Sharp-All and 
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 tells how to 
start a profi table. lifetime 
home sharpening business. 
how we help you grow. how 
we' ll finance you. 

Send for FREE details- mail coupon below or postcard TODAY! 
Foley Belsaw Co. 60395 Field Building, Kansas City, Mo. 64111 

No Obligation.. No Salesman W1ll Call 
• YES D FOUY llWW co. 60395 f lllO IUIG .. IIANUS QlY, MO. '"" • . ' . 
• please send me the FREE BOOK lilat gives full details. • 
• • • • 
e Name------ Pleue "'"' -------- o 
• • 
• Address • 

• • 
• City-State Ztp • •••••••••• •••••• • ••••••••••••••••• 

llh UIGH 

BANDSAW MILL 
The WOOP.MIZER lll • one ma.n 

portable sawmill with a l:luge 

--

30• die X 1$' IOI'Ig cuUing CIPIICtly. 
Tills sale, ea&y-lo-opera1e mftl cuts 
witn an eftlcttonl U"8'\lellng bl!ld:Uw 

carriage. Wh)l waste Jumber 
and money t>y cutting wllh 

an Old faahiOI'Jid ciJcu.lar 
mill when the WOOD· 

Ml.l:EA can giv6 you 
30% mor'e usable 

tumi)Jf out ot oath 
log on leu thafl 
haff the tuet ancl 

horse power? This 
3CCUf818 cuHing 
system ls every

ll'ling a s.awm;n 
.should be 
and more 

BUILD THIS 20 ft' DOME 
FOR LESS THAN S 400. 

Use fOf' goroge or storage 

pions ovoiloble 
for M up to 50 ft Domes 
" " For How to ... book send S5.to: 

~"~ KEY DOME, DEPT. PS104 
P.O. Box 430253 

South Miami, FL 33143 

152 POPULAR SCIENCE .... _ ................................ ..... ... 

No Previous 
Experience 
Needed I 

Train at home In spare time. Hun
dreds of ordinary machines rely on 
small engines-lawn mowers, 
chain saws, snowmobiles, out· 
boards, mopeds, minibikes. 
rototillers, and more. They break 
down regularly ... need minor repairs 

to major overhauls. 
Work for others or start your own busi· 

. ness. Now there's an easy way to get the 
tratnlng you need. No need to quit school or job. Experts show yoo 
what to do, how to do it. 
Engine, Tools. Equipment Included. We send your own engine plus com
plete tool kil You learn servicing. repair. cleaning. (Jlalntenance. And you 
do it all on your own engine ... with tools in your hands! 

MAIL COUPON TODAY I .,.,.. ·---------------, 1 ICB School of Small Engine Repai r, Depl. PC094 I 
s1•cE , .. , Scranton. PA 18515 

I Name Age I 
I Address I 
I City State Zip I ... ______________ .... 

For Amateur/ Professional Use 
Keeps tools and parts where }-QU Tooi..Up 
need them-when you need them. 
Saves time. effort. No more lost sturdy. 
parts. spills. scratChes. ups and 
downs. Just load up and roll to the 
job. Great for under-the-hoocl 
work, high up jobs or low down 
jobs. goes inside or out. \ 
• Adjusts to 42• high up/down . .. 

top swivels; holcls ~#. 

• All steel construction; removable easy dean J4•xJ9" 
black trays and wheels .. yellow enamel finish . 

• Knocks down for easy storage; shipping wt. 16# 

Goes Where The Work Is. 

~ on~ S§450 _ _ ORDER TODAY _ _ __ ---
send chk .• cash, M.O. Mastercard/VISa OK. COD SO% dep. 
Add S4.50 ship/hand. (Cal. res. 6 !1>% sls. tx. S3.571 

Name ------------------------I 
I 
t 
I 

' Address ------------------- t 

a~ t 
t 

State------------ Zip - ---- I 
N.M.P. Inc. Dept P9 l 
94 2 E. Alosta P. 0 . Box 986 I 
Azusa. CA 91702 

I - .. ------ - ------ -

FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 

ZIP CODE 

CHECK IT OUT! 
There are more opportunities, 

products and serv ices offered in 

the ''Classified Opportunity Mart," 

immediately following this section. 

You may find just what you've 

been looking for. 

PRINf \OUR OO'N 
Cards: stationery: envelopes: 
advertising: labels: tickets: QSL 
cards: announcements ; greeting. 
sympathy, prayer cards; tags. 
etc. Save money. 
Own a PrlnUng Business. 
We supply everyt.hing direct 
from factory. Easy instructions. 
Also raised printing like engraving. 
Have home shop. Add to income. 

---·-·-------- -
MAIL THIS COUPON TODAYI 

Kelsey Presses, Dept. 84CJ. Meriden CT 06450 
Enclose $1 .00 for our catalog . 

Name ______________________________ __ 

AddresS----- - ---------

City• _______ state __ Zip ___ _ 

ALPHADX300 

fully 
DIGITAL 
RS 232 
Interface 

For Free Sound Info 
Call 1- 800-233-3865 
or write WERSI USA 

Dept. M38 P.O. Box 5318 
Lancaster, PA 17601 

Own Grandfather Clock 
Prices Starting Under 

(including movement 
and dial) 

• Do-it-yourself case 
kit, parts pre-cut 

• Finished clocks 
• Solid 3/4" hard

woods: black 
walnut, cherry, oak 

• Heirloom quality 
• Factory direct prices 
• Solid brass West 

German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

Write for 
FREE information 

EMPEROR 
CLO CK COMH\.NY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 

Dept. 1321 Emperor Industrial Parle 
Fairhope, Alabama 36532 • Phone 1-:!05·928·2316 

1 am interested in o Do-lt· Yourself Kits 
(please print) 0 Finished Clocks 
Name _____________________ _ 

Street--------------------

City---------------
State Zip 

Copyrigh•ed matenal 



·--------~ 

CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with 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. Advertisers using a P.O. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSt NG DATE for December issue (on Sale November 13) is September 
26. For further information contact Mary C. Ansbro, Classified Advertising Director. Please send orders to Popular Science, Attn. 
Dorothy Ellis, 380 Madison Ave., New York, NY 10017. 

AVIATION 
BOOMI!RA"OS - INCRm•LE AlE· 

"URNI You can do it. Exciting! Order your 
'AEE catalog today. Boomerang Man, 312 
'a rk, Monroe, LA 71201. 

HOQRCAAFT, AIR.OAT, EXPIIRI· 
IIENTALAIACAAFTF'WOPI'II eRS. BRO• 
:HURE S1.00. AERIAL PAOPiiLLIEAS, 
lOX na, QREEN\nll E, TX 7S40t 

HOIIIIY HIILICOP1"ER. "Choppy" ultra
ight single-seat helicopter. Simplified con
truction- motorcycle engine. Brochure: 
~3 .00. Polynova, Box 670S, St. Remi, Que
~- Canada JOL 2LO. 

GYAOCOPIUI Hovercraft, Ultralight, 
~i rboat, Landyacht, Dunebuggy build your 
•Wn, Drawings $10.00. Aircraft Supplies, 
'932 Ontario, Omaha 68124. 

FLY TO THE MOON Ill Ride the Shuttle! 
•ASA Videocassettes $10.00 up. 800-
,43-0100 ext. 122B. 

BUIW YOUR OWN JET HELICOPTER 
EASY TO FLY-INEXPENSIVE TO BUILD! 

•Carries Oil<! person-plus• Uses low-cost tuel 
•Simple hand·tOOI constructioo 

PlANS-wmpletely 
\":"=::::::::::~~- illustrated. $9.00 

F11tt 
HELICOPT£11 EXPERIMENTER'S 

HANDBOOK 
A valuab!e source of 

design$-data-methods- StJPDiiers 
lor the rotary-wing hOOb'/lst 
Fullv ollustrated. Only $9.00 

BOTH ABOYE BOOKS:' ONLY $15.00 

~~e~tt.MT . P.o. sox 16488-A · '"· •#' Bahimore, MD 21217 

-14 TOMCAT 
,01.0 AND F1.Y THIS BEAUTIFUL NEW DI!SIGN 

FROM A SINGLe SQUARE OF PAPER 

NO CUTTINO • NO GLUE • M0 STAPLES OR TAPE 

ILWSTRAHO tN$TRUCnOHS TEACH 

TOTAUV NEW A.NO REFRUHINO APPROACH 

'(:::;!>j TO THE ART OF THE PAHA AIRPI.ANE 

AeTo·gami 
$6.50 pp P.O. Boa 1358 Weotford, MA 01886 

6' x 12' KIT 
only $149.00 

(frame not 

included) 

Build your own trampoline or order 
complete. All products cany a money 
back guarantee. FREE CATALOGUE .. 
Write or call 404-461-9941. Trampoline 
World, Box 808 PS, Fayetteville, Ga. 
30214. 

BALLOONS/AIRSHIPS, Magazine, 
-lans, Video. $15/yr. ABAC, Box 7S, Rose
lead CA 91770. 

HOVERCRAFT 
HOVERCRAFT Plans, Catalog $1.00. 

Jniversal Hovercraft, Box 281, Cordova, 
L 61242. 

ADIO-CAR Amazing Hovercraft built 
asi ly with ordinary tools. Lawnmower en
:ine powered. Carries one man plus. Flies 
-ver land/snow / water. Complete plans and 
ooklet. $9.95. Aero-Projects, Box 5118PS, 
:linton, NJ 08809. 

DISCOVER Hovercraft! Complete Cata
log. $1.00. Venture. 13820A Greenland, 
Uniontown. OH 44685. 

Easy to build. fun to fty & powered by ordinary fawn 
mowe<' engine-Complete plans. phoiOs and supply 
sources. $6.00 Money back guarantee. &lnd to: 
Herb Bartlett, Box 1 56-S. Silverdale. WA 98383. 

BOATS, 
INBOARD/OUTBOARD MOTORS 

EVINAUDE- Mercury 1984 Bargains 
. . . all sizes ... $2.00 handling . . . Scott Mc
Culloch parts . . . Electra Marine, 610 Mer
rick Road, Lynbrook, New York 11563. 

BOATKITS • PLANS • PATTERNS • 
FRAME.KrTS • LARGEST CATALOG- 300 
Designs 8'/80 ' • Plywood - Fiberglass -
Steel - Strip Planking - POWERBOATS 
- Inboards - Outboards -Cruisers - Sports
fishers - Houseboats - Hydroplanes · Run
abouts (Canoes Kayaksl - SAILBOATS 
- Daysaliers • Trailersailers • Multihulls • 
SUPPLIES- Epoxyplus- Epoxyglue-Cloth 
-Resins- Foam- CATALOG $2.00 <Airmail 
$4.00)- (Book AMATEUR BOATBUILOINQ 
-Fiberglass -Plywood/Epoxy -Steel- $6.00) 
CLARKCAAI'T - 16-S-Aqualane, Tona
wanda, NY 14150 

BOAT Kits-27 trailerable models
Power and Sail-11' -30'. Molded fiber
glass hulls and decks come factory assem
bled-you install factory supplied interior. 
Save half factory-built cost. No experience 
required. Free 48-page catalog. Luger, 
Dept. AC-84, 3800 West Highway 13, 
Burnsville, Minnesota55337. 612-890-3000 

BOAT PLANS-FRAME KJTS-
PAITERNS 

Hundred of designs- WOOO-FIBERGLASS
STEEL- Sailboats- Powerboats-Outboards
Canoes- Kayaks-Rowboats-Ouckboats
Oofies - Houseboats Proven methOds tnclude 
IOStructiOOS especrally fOf amateurs Prolessoonal 
results' NO LOFTING! "SUPPLtES"_:_Fasten
ings-F•berglass-Res1ns- Glues -Books. 
Send S2 00 for HUGE 144-page catalOg ex $4.00 
AIRMAIL Includes FREE "S<l'TBUILOtNG SUP. 
PLIES" brochure. lnveshgate our "POXY-SHIELD ' 
f'POXY-GRIP" wood/epoxy boatbuilding Syslem 

·-Manual = $2.00. GLEN-L IlANNE. 9f52 
Ro1ecrans. Box 756SP. BeiHiower CA 90706 

BOAT PLANS-2SEATER - 18'0.A.L. 

OUTBOARD POWEREO SENIINB. 
VW MOTORITWtN FAN WINOWAU<EB ~;;,--:_ :;l~V 
INFORMATION ~-00 PlANS $29.50 -" 
WOOO, FOAM. AEIEAGLASS CONSTRUCTION 
SPEClFV WHICH PlANS PN< DESIRm 

SENTINEL 

ff~,, -~??e 

WlNDWALKER 

MJLLENNIUM 
EHTEAPAISE 

3207 PRINCETON CT. 
TRAVERSE: C1TY. Ml ...... 

AUTOMOBILE 
"HOW TO SAYII S200.00-S1,000.00 

On Your Next Automobile!" Proven Plan! 
$5.00. R.G. Knox, 11384 51st Court North, 
Royal Palm Beach, FL 33411. 

FISH Carburetors, Bourke engines, 
books. Box 89, Draper, Utah 84020, Phone 
(801) 571-9452. 

BUILD A BIKECAR ........, 
The Amazing Mini Car 
Buill with Bicycle 
Parts! ElectJic-Pedal 
Powered! 
Fun to 
Drivel 
Easy to 
Build! 

PLANS $7.95 
f'WI5 lndloiCie C0!/01"<¥ 80a'; DWOA 

Send 
To: LYONS GIFTS Dept. PStO 

1124 Mulvey Ave . Winn1peg. MB Can. A3M 1J5 

HOBBIES & COLLECTION 
MILITARY Medals Catalogue 50¢. Sub

scription $4.50. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 

FOREIGN NEWSPAPERS 
WORLOWIDE English Newspapers. 65 

Countries! Sampler: 4/$2.98. FREE BRO· 
CHURE. Multinewspapers, Box DE-30, 
Dana Point, CA 92629. 

BURGLAR FIRE ALARM 
BURGLAR Alarm. Hang on Doorknob. 

Effective. Guaranteed. National Marketing 
Enterprises. Dept. ET-PS. Box 508. Peters
burg, VA. 23804. 

ENGINES, MOTORS 
NEW Engines For Mowers, Tillers, Etc 

... Fantastic Savings! Illustrated Catalog 
- $2.00. (Refundable First Order.) Dis
count Engines, Box 166PS, Ashland, MO 
65010. 

AUTO SUPPLIES & EQUIPMENT 

MOTALCW ring valve job while driving 
guaranteed $9.99 two $17.50 postpaid. An
dris, Box 34081, Dept. 5, San Francisco, 
CA 94134. 

ALTERNATOR Generator Rebuilding 
Book. Information: $2.00 <Refundable). 
Hedelund Engineering, Box 26024, Las 
Vegas, NV 89126. 

CAR lUi KNOCK EUMINATOA 
Save your engine, save gas dollars. Only 
$79.95 plus $3.00 handling. Full year 
Guarantee. Ammec, Box 15178, St. Louis, 
MO 63110. 

HYDRAULIC .JACK REPAIR au.NUALS. 
And parts. Catalog. $2.00. Hydraulic Jack 
Inc., P.O. Box 18, Accord, NY 12404. 

CBRAD/0 
CB MOOIFICATIONS, conversions, 

books, plans, kits. Ca talog $2. CBCI, Box 
31500P, Phoenix, AZ 85046. 

ASTRONAUTICS 
ANTIGRAVITY Propulsion Device. Free 

Brochure, RDA, Box 873-NS, Concord, NC 
28025. 

SPACE PI!N-exact model of pen used 
by both Astronauts and Cosmonauts. Send 
$10.00 to: H-Space, Box 3053, Torrance, 
CA 90510. 

BUILD YOUR OWN 
ROCKET MOTORSI 
* 40 POUNDS THRUSTI 
* FIFTY CENTS· EACH! 
* BUILD A DOZEN IN 

AN EVENING! 
Wi'IIW..., ln:ftln IIIIIIWI'II-.,..' 

WOIKI*I SAMfU tf an lllldric ,..._. IIIII YOU CM 
MAI(f 'RIUIISll.f "'-....-!'U1i 111111 nLIIIII ill'*-

Send SZ.OO to: 
P$ 11 TilE TflffUT£ COAPORAnON. 
KI1C'IIO St .. SUftilyiOIIIII. CIIH. t23U 

THE "PIERCE" BIG 9,000 LB 12V WINCH 12V DC HYD 

POWER 
UNIT 

COMPLETE WITH 

RESERVOIR 
$169.00 

$394.00 (Includes 10' remote control mounting 
bolls & so1eno1d assy) 

s;,6 Winch line $.29 Ft. Holds 150Ft. 
3.1J Winch line $.34 ft. Holds tOO Ft. 
Absolutely the toughest 12V Winch on 
the market. We have sold thousands for 
Wreckers. Pole Trucks. Front Mounts for 
Trucks. Etc. Guaranteed. 

ORDER DIRECT FROM 
THE FACTORY & SAVE 

$$ 

. .. .,. .... 
DUMP UP TO 13,000 LBS 
PIERCE HYD. D<JMP SYSTEM $465.00 COMPt E rE ~ 

3 or more S415.00 '4_. '/1~~ 
System 1neluoes - t 2 V P\Jmp & Reservou. 4" Cylonoer & Scissors. t ones Itt(. 

Switches and Braces necessary lor onstalla110n on true~ or tra11er Oq 

PIERCE SALES 
EXPRESSWAY 287•HENRIETTA, TEXAS 76365·(817) 538-5643 
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HOME CRAFTSMAN 
.,_I IUD Started in Stained 01888" 

$1.00. Whittemore, Box 2066X, Hanover, 
MA02339. 

... IWi'CI OCKMOUWJ •Ia. Below 
wholesale prices. Beat quality. Catalog 
$1.00 (refundable ). Yankee, Box 268, 
Thompeon, CT 06217. 

··-W~ ~ PHDMCia 
- 100's plans, kits, hardwood parts (toy, 
craft, furniturel-Catalog $1.00-Cherry 
Tree Toys, Belmont, Ohio 43718. 

IIUUIIH&La woodworking patterns, 
books, tools, wood parts, best values; nM 
& ... I WCATALOCU PI.O.Camelian 
Bay, CA 95711-0850. 

WOODWOHI KHa, CH•PTa&JIM, over 
250 plans, patterns for do-it-yourself fur
niture, toys, storage cabinets, decorative 
items. $1.00 refundable Pattern Pak Dept. 
39K, 3838 N. 36th Avenue., Phoenix, AZ 
85019 

DOIIa W)UH auMP PUMP WORK dur
ing power failure • Ours Does • without a 
[llumber. FH*K Catalog. Residental Safety 
Systems Inc., 899 Boulevard E, Room 2D, 
Weehawken, NJ 07087. 

1 AHDW selection of plans. Furniture de
signs, loom, spinning wheel , clocks, doll
houses, weathervane&, kites, and more. 
Catalog 5~. Craftplans Co., Rogers, Min
nesota 55374. 

&IU&IC Box Works 700 Tunes Free List. 
Music Box, Avon, NJ 07717. 

QI•NT catalog; patterns, parts, books for 
making wooden toys; $1.00. TOYIIAICJIH 
auPPLY CATALOG #PSaO, Tahoe, CA 
95730-5459. 

Professional Woodworking How-To! 
• BVz x 11 format • 512 pages • over 
1,500 illustrations • hardcover. jacket 

10 Older. ask tor Book No. 5960, 
and send check or money order 
tor 527.95 plus $2.99 detlvery 
and handling 1o: 

Pot~ular Science Boob 
Dept P4XP 

P.O. Bok 2018 
Latham. N.Y. 12111 

DOff YOURSELF 
1•00 CAUL008 Every Subject Imag

inable!!! Directory $4.00, Catalogs Galore, 
7914-K Springfield Village, Springfield, 
VA 22152. • 

CAaT Iron Wood/ Coal Add-on Boilers 
Free Literature. WDM Heating, Box 691, 
Winsted, CT 06098. 

1400 CAULOOW listed and described. 
Sources for everything imaginable. $4.00. 
Masterlog, Box 879-A, Fairfax, CA 94930. 

PHO.-CT1GN 'fY ... Convert your TV 
to project 7 Foot picture ... Results com
parable to $2,500 projectors ... Total Cost 
less than $30.00 .. . Plans and 8" Lens $19.95 
... lliustrated information Pi * Macro
coms-ab, Washington Crossing, Pennsylva
nia18977. Creditcard orders 24 Hours (2151 
736-3979. 

• a: marunuca CHWMICAI • sold 
by the pound. Professional Grade. List & 
lnfo-$1.00. Electroplaters Supply, Box 38A, 
Shady, NY 12479. 

p · P11' 7 • 1H V1D110 T .... approx 30 
min. Simplified detail instruction for per
fect chip and scratch touch up. Send $29.00 
to: P.O. Box 123, Coarsegold, CA 93614. 

DO-n'·'WOUH& .. + Oi-der "The Common 
Sense Approach To Appliance Repair'', 322 
Photos, $9.95, DLRP, Box 830132, Richard
son, TX 75083-0132D. 

IIICniM ......... , Chrome polished 
aluminum. All sizes. Send Stamped, self
addressed envelope fo~ free catalog, Shedd, 
781 W. Oakland Pk. Blvd., I 119, Ft. Lauder-
dale, FL 33311. :· 

a••7 ~listed and described. 
Every conceivable ~urce for everything. 
I I + details. Write now. Hilltop Directory, 
Box 1364, Chula Vista, CA 92012. 

SCIENTIFIC and ELECTRONIC 
:fA AZING' 
'DEVICES/ 
PLANS -All Parts Ava1lable 1n Stock. 
• LCS BURNING CUTTING C02 LASER .. $15.00 
• RUB3 RUBY LASER RAY PISTOL . . . . 15.00 
• BTCS 1.5 MILLION VOLT TESLA COIL. .' 15.00 
• HEG11 MEGAWATT SOOJOULE SOURCE . 15. 
• HVM3 AOJ 125KV OC SUPPLY ....... 10.00 
• LRG3 SOLID STATE LASER RIFLE ..... 10.00 
KITS - Includes Plans and Parts 
• LHC2K SIMULATED RED/ GRN/ YEL liGHT 

LASER . . . . . • . • • ........ 29.50 
• BTC3K 250.000 VOL TTESLA COIL . 124.50 
• IOG1K ION RAY GUN ....... ~ ...•.. 79.50 
• PSP3K PHASOR SHOCK WAVE PISTOL . 44.50 
• PPG 1 K PHASOR PROPERTY GUARD .. ~ 175.00 
• INFIK INFINITYTRANSMITTER . ~ ... 1 34 ~ 50 
• MFT1 K 2·3 MILE RANGE FM VOICE . , 

XM TR ......... ... . .. . . .. ~ .... 39~50 

ASSEMBLED AND TESTED PRODUCTS 
• LGU30 REO 1MW PORTABLE HENE 

LASER ....•. .. .. . .. ~ ... . ~ ... 299.50 
• TCL30 SOLID STATE TESLA COIL 35KV 54.50 
• tPG50 POCKET PAIN FIELD GENERATOR 59 50 
• BLS 10 BLASTER DEFENSE WEAPON .. 79.50 
• TAT20 AUTO TELEPHONE RECORDER .. 24.50 
• PPF 10 PHASOR PAIN FIELD PORTABLE249.50 
• SNP20 SECURI TY PHONE LISTENER .. 99.50 
• CATALOG CON TAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE 
FOR $1.00 OR INCLUDED FREE WITH ALL 
ABOVE ORDERS. 
PLEASE INCLUDE $3.00 PH ON ALL KITS AND 
PRODUCTS. PLANS ARE POSTAGE PAID. SEND 
CHECK. MO. VISA. MC TO: 

INFORMATION UNLI MITED 
P.O. BOX 716. DEPT. P8 AMHERST. NH 03031 

SOLAR, GREENHOUSE, & ENERGY 
SAVING PRODUCTS CATALOG! 

Components: Comple!e Systems. 
ss pages. lS sections~ 

Our 11111 year! 
Order lrom one expert source-

the ~try's largest energy savW1g mail order house! 
Send $1 .00 poslpaid. 

SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 

Mllnchester, NH 03105. 

Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, Instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 

PLANS & BLUEPRINTS 
~ WOLAR HOME PLAN-En

ergy efficient, compact, 1513 sq. ft. plus low 
cost greenhouse, open beam, simple con
struction. Floor plan/Elevations or 24 x 36 
blueprint. Send $15.00 to P.O. Box 123, 
Coa.rsegold, CA 93614. 

- -~--

Pool Table Plan 
Build a deluxe 
pool table w ith 
padded rails & 
web pockets. It 
is easY to make 
with our p lans. 

We also seii cloth-rubber-pockets. 
Plan Is $4.00 ppd. Catalog $1.00 

ARMOR Orpt F Boo 2QO. Orer Pork NY 1172Q 

SCIENCE & CHEMISTRY 
••s CATALOG, 200 pages. Thousands of 

chemicals, glassware, science/hobby equip· 
ment. $2.00. Merrell Scientific, 1665 Buffalo 
Road, Rochester, New York 14624. 

KCONOMICAII ~Priced Chemicals Ap
paratuJ. Catalogue-$1.00. Hagenow Labo
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 

UIJ PlOD' 1984 Glassware-Chem
ical - Lab. Equipment - Experiments. 
Most comprehensive catalog offered by any
one in this column. Established 1970. 
$3.00 iWi'UNDA81 • Aldrich Scientific, 
P.O. Box 675-PSSO, Helotes, TX 78023. 

TWWIA COIL oa•IGIN MAMMa Com
plete plans, technical information, and ex
(leriments. $10.00. J. L. Laboratories, P.O. 
Box 5070, KAFB, MS 39534. 

CIIDIICALa glassware catalog $2.00. 
Scientific Supply, PO Box 490, Ranger, TX 
76470. 

MICHOIICGPa. Biological supplies, 
prepared slides, 1984 catalog, 203 pages, 
Send $3.00. Benz Microscopes Optics, P.O. 
Box 7022, Ann Arbor, Michigan 48107. 

METEORITES 

FORMULAS, PLANS 
MONIIYIIUONO POHMULAI CATA· 

LOO M.OO (HUUfiiMP IIJ): GWA6, Box 
193, Brookfield, WI 53005-0193. 

HENLEY'S 
20th Century Book of 
10.000 Recipes, For

mulas & Processes 
llottst Edition I 

Hft't iJ • wealth of priC· 
t kal. tccurate and clear 

t information end instruc· 
t ion that can uvt you 
thou .. ncb, or malct you • 
fortunef Housewlvn, m.n· 
ufacturtfl, termers, handY· 
men homt txperimtntets. 
tltc'tric laM, chemists. 

people in evtrv w.tk of lift refer to Henley's 
ct.oily, In this gold-m ine of 1 boolc, you too "!'iU 
find formulls 1nd rtcicMt for 1lmost everything 
uted in tht home. firm. workshop Of iftduttry. 
Oitccwer the trade teerttt of thouands, of 
commerctal produdt- lt•rn new money_....,,,.. 
lnd ••citing wrv of doing tl>ings. AI indit!J:oft
uble n a dlctio-v. $atltt1C11on .... n.-. 
!iOO pages herd cover- cloth binding. Only 
$14.115 plus $1 .75 postage & h andling . 

Deater ' s Inquiries Invited 

EMBASSY SALES Dept.69 
Box 67. East Elmhurst. N.Y. 11369 

ENERGY SAVING 
TaNK• ... Water Heaters, Models For 

Every Requirement, Paramount, 627 Hazel, 
Allentown, PA 18102. 215-821-7741. 

C' * AN AIR! Build your own air to air 
heat exchanger. Simple Plans. Proven de
sign working in hund.reds ofsuperinsulated 
homes. Brochure: $2.00. Northern Scien
tific, Dept. PS3, P.O. Box D, Minot, ND 
58702. 

LOWD your residential utility bill na
tionwide. Send Sase Legal for literature. 
Barnett Enterprises, PO Box 29160, San 
Diego, CA 92129- 0160. 

ALTERNATE ENERGY 
PRIUDOM INVUn'EAtl provide house

hold AC power from batteries. Free catalog. 
Ocean Marine, 629 Terminal Way 115. 
Costa Mesa, CA 92627. 

FWSolar Heat. Easy. Free information. 
Reid, Box 5 PS10, Albert Lea, MN 56007. 

MULn PUB. HU IDti rWI. AT1 Self 
addressed stamped envelope. 121M Compu
Heat, 1625F Sycamore, Bohemia, NY 11716. 

HYDROGEN FUEL 
Now, you can gtntrllt your own hydrogen and 
convert your automobile to opmtt on hydrottt~ 
lUll. You get eltctrolyzer and aulo con'ftBiOII 
pllns and instructions, plus detail$ on safe 
hydrogen stoflgl and generating hydr~g~a 
only IID.DI 

llUEAIICII & DEYROPMEIT 
Post Olftee Box 873-PS 

Concord. North tarohna 28025 

SAVE - GENERATE YOUR OWN POWER • 
lluy lhiJ unique, dl""'t drive 
lt:nertlor and recel\'e rree 

• high quality wind generator. 
• pl.nt 10 build your own 1 . ' 

• • 
SEND FOR A FREE Thermo: 

INFORMATION rACKAGE "::.:;.:..":':.!':.';~: 
Tt41,_1.1 lfto ..... ltN 

Q KN.HATK KLKCTHICITY lti'i'l · 
CIKNTLY with Stirling Cycle Engines, 
using any HUT source A8 PU&:L, even 
solar. Detailed plans $7 .00. A8S Industries, 
15445 Ventura Blvd. 110, Sherman Oaks, 
CA 91413. 

TOOLS & MACHINERY 
•DLTW. WCMWW, TOOl a. WIICH K· 

a•e K, IJIJI KCT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65, 
Bristol, Wisconsin 53104. 

a.-• a FOUUDHY Furnace. 
Free Literature. Pyramid Products, 
M, 3736 South 7th Avenue, Phoenix, 
85041. 

WLVO Hardware, 
Power Tool Cal:alo 
2205 Richmond St., 

Lathe $87.25. Taif!l 
CA 91746. 

BUSINESS OPPORTUNITIES 
ssoo. WEEKLY Recycling Uis•carde<! 

Tires! Stamp Appreciated. 
FL 33623. 

NEW Mercedes· Benz, $120.91 molllthllyj 
or BMW. $81.51 ... Guaranteed 
Write: FoxCo, Box 2655-40P, :)plrtn igfi~!ldl 
VA 22152. 

YOU can make money wholesaling 
details. Brokerage, 109E Circle, Burns, 
37029. 

LIECHAWCAI LY inclined ind 
desiring High Weekly Profits 
Small Manufacturing business 
vestment write: Businesses, 92-P Britllht.or! 
11th, NY 11235. 

PIANO Tuning quickly learned wu.n 
home study course. Diploma u non 
American Tuni School, 170110 

CA 95037. 

..... ER Sticker Printing Device. C~!!!eJ 
Simple , Portable. Free details Bumper, rue 
22791(LLCI, FL 33622. 

EJLVRI·Export opportunity, 
world-wide, mail order business from horne! 
without capital. We ship plan for no r~~ 
examination. Experience;u~:6~8,\~~F<~~ 
Report. Mellinger, Dept. N 
Hills, California 91367. 

laKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowes~ 
below wholesale prices. Immediate deliv
ery. Spectacular home bus iness opportu
nity. Free Book. SMC, 9401 DeSoto Ave., 
Dept. 28-46, Chatsworth, CA 91311- 4991. 

NEW Luxury Car without cost! Writel 
Amco 15, 1601 Main, Plainfield, IN 46168.1 

.. 2.00 FROM Square Foot Plyw~ 
(Huge Demand), Reveal in~ Proof 25¢ CRe 
fundable), Woodwins, Bridgewater, MA 
02324. 

Gin' RICH II Secret law smashes debts
brings cash and credit! Details r AIIIII 
WealthKit.S, Billings, NY 12510. 

PROFITA.Lit Gold Foil Printer. Per 
sonalize business cards, penci Is , matches 
Free Details . Gold, POB 24986(LLCJ 
Tampa, FL 33623. 

MAKE Rubber Stamps. Highly Profit 
able Business. Free Details. Stamper, POE 
22809(LLCl, Tampa, FL 33622. 

P1NO FINANCIAL INOIIPDI!oatCI 
NOW. Guaranteed money making manua 
includes seven successful business plans 
plus free bonus. Free information write: J_!m 
Toy, R.D.f 7 Box 303A, New Castle , PA 
16102. 



VWIYL .. Where The Money Is! Profes
sionally repair, refinish, recolor furniture, 
luggage, car tops. Quick, easy. Two small 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim
ited customers. Start earning after a few 
tra&s practice. Sensational details fr ee. 

, 2036 Montrose, Chicago 60618. 

ALUMINUM 8CRiifi-Recycle Yourself
MIDtae.oo/POUfiDI Free Information: 
Industriai-PS410 Box 127, Alexandria Bay, 
New York 13607. 

840.000 ON 113 ACRID New hydro
ponics-inexpensive, pleasant, practical! 
Free information. Planter's, Box 1657, 
Brenham, TX 77833. 

MAIL Order Profits! For Disclosure. 
CRm, Box 257, Stuart, FL 33495. 

KP••N Print T-Shirts. Inexpensive 
kits. Free Details. ''T-Printer," POB 23991 
CLLCl, Tampa, FL 33623. 

MAD HOM .. ADE IIOOKL.In'S. I've 
earned $187,000 with mine. Free informa
tion: Dasher, Box 37169, Fort Worth, Texas 
76117. 

80PAOW by Mail! $500-$.25,000 Fast! 
Easy! Confidential! For info application 
write: Accurate, 2120 Crestmoor, Nash
ville, TN 37215. 

I SIICPIITS OF STARnNG MICCIISS· 
1 FUL multi-level part-time home businesses 
, revealed in 24 page book. $1. Secrets, Box 

59001-PS, North Redington Beach, FL 
33708. 

.,OOO'a WEEKLY Mailorder Details: 
Rahmani , 210 Welch 1014P, Ames, lA 
50010. 

UNueuAL O~rtunity for extra income. 
Sell "How to M e Money Books" by mail. 
Details Free. WAD Publishers, lDlO, Box 
135, Tullahoma, TN 37388. 

GETTING srARTED in mail order. FREE 
details. Write now. Hilltop Books, Box 1364, 
Chula Vista, CA 92012. 

KNOWLEDGE = Money Free lnforma-
tion. Quill PublishinB Co., 1036 S.W 74th 
St., Oklahoma City, K 73139. 

PPIMI! KNOWLEDGE- Become finan-
cially independent with your own home 
business. For Information: SGF Ent., Inc. , 
PK DIV. P.O. Box 116, Little Neck, NY 
11363. 

SPJZI!D IN GOVERNMENT NAPCOT· 
ICS PAIDSU Automobiles ... Vans .. . Boats 
.. . Furniture ... TVs ... Stereos . . . Thou-
sands other items. But Dirt Cheap-Resell 
for Big Profits! Free nformation: Marcel, 
Box 7557-E, Monroe, LA 71211. · 

RECYCLE METALS. NO, NOT BDR 
CANSI Eash $450 weekly! Free informa-
tion, Horns y's, Box 1657, Brenham, TX 
77833. 

UIS,OOO LOANS INTEREST FPEEII 
Secret Federal law WIPI!S OUT DI!BTSII 
Details FINEJ Moneywise-S, LaGrange, 
NY 12540. 

GET RICH using QTHI!R PI!OPLI!S' 
MONI!YII Unique- amazing business! De-
tails FP••• Finance-S, Billings, NY 12510. 

PAOOUCE IIE.IIInPUL COPPI!P OR 
BRA-SIGNS.: Fast, Inexr.nsive, Profit-
able. Details, Sifoet, 50 Hig , Suite LL7-A, 
Buffalo, NY 14 03. 

SOLAR Heating learned quickly at 
home! Free information. Empire School. 
Box 1014s, Jupiter, FL 33458. 

LEARN DENTAL DRILL REPAIR in 
your own home. Tools furnished. South-
west Dental, 1501 E. Chapman Ave., Suite 
252PS, Fullerton, CA 92631 

U..JISI Sharpen saws, tools! Build rna-
chine s:;:rselfl FPI!E information. Box 
6004, Bernardino, CA 92412. 

PIANO Tuning learned ~uickly at home! 
Free information. Empire hool, Box 1014, 
Jupiter, Florida 33458. 

MAD MILLIONS MANUFACTURING 
BAI I iEJUESIII Supplies available. Ever last, 
Box 365, Bogota, NJ 07603. 

PVC PIPI! PUPNITUPI! Ofrportunity. 
Earn ~ickly, easily. No risk. nformation 
Free. wen, 771P, Battle Ground, Wash-
ington 98604. 

MAD IIIQ MONI!Y PI!PAIRING WIND-
eean ns, & Plate Glass! US to $60,000 
yearly! Call TOI.I ~•-•• for Va. uable riwa 
report. 1•800·32'1·2887. Glas-Weld 
Systems, Box 5755-C, Bend, OR 97708. 

BONIOW $30,000 without interest! All 
eligible. Repay anytime. Free details! lnfo
house-PS, 808 Post, San Francisco, CA 
94109. 

PPo.cTION TV . .. Make $$$'s assem
bling Projectors ... Easy ... Results com
parable to $2,500 projectors .. . Your total 
cost Jess than $20.00 .. . PLANS, a• LI!NS 
& Dealers information $17.50 .. . Illus
trated information FPU . . . Macrocoma
abx, Washington Crossing, Pennsylvania 
18977. Creditcard orders 24 Hours (215) 
736-2880. 

CAP·TOP·ADVEPTISEP make big 
money-rent out your car and others. Excit
ing new spare time business. Details $2.00 
<Refundable). C.T.A. , Box 159P.S., Wyckoff, 
NJ 07481. 

CASH FOP YOUR SIMPLI! IDI!AS Cor
porations pay $1000s daily to anyone. For 
details send two 20¢ Postage Stamps to: 
MGMCO, Box 14645C,Spokane, WA 99214. 

U40 DAILY possible with spectacular 
home business opportunity. Free details. 
Langco, 252111\l S. Vista Way, Suite 251A, 
Carlsbad, CA 92008. 

BIPQIINSI Buy Wholesale and Below! 
Name Brands. Appliances .. . Furniture .. . 
Sports Equipment . . . Televisions . .. Cam-
eras .. . Watches . . . Jewelry . .. Thou-
sands More. Free Details. Bargain-hunters 
Opportunities, Box 913-B, Holland, Michi
gan 49423. 

MAKING EXTRA MONI!Y MADE I!ASV. 
FPI!E Subscription to Opportunity Maga
zine offers hundreds of proven ways. Write: 
Opportunity, Dept. C87, 6 N. Michigan, 
Cbtcago, IL 60602. 

MAKE 81000.00 WEEKLY Bronzing 
Baby Shoes. FREE BROCHURE SHOWS 
HOW. NBPS, 398 Airport, Sebring, FL 
33870. 

PREPARE Tax Returns. Earn high fees, 
dignified work. Train at home. Accredited 
Program. National Tax Training School, 
Monsey lKR New York 10952. 

BATTERY RECONDITIONING made 
easy. Proven big cash profits! Spare time. 
Free details. Owen, 771 K, Batt.le Ground, 
Washington 98604. 

NEWI- Long distance telephone company 
needs marketing agents "IMMEDIATELY''. 
"UNUMITED INCOME IS POSSIB'-'E" 
using MLM method. Call (703) 922-8028 
Write: UNICAU., 7204 Layton Drive, 
Springfield, VA 22150. 

MAJLOPDEP Opportunity! Start profit
able home business without experience or 
capital. Information free. Mail Order As
sociates, Inc., Dept. 42, Montvale, NJ 
07645. 

NEW DISCOVERY in battery recondi
tioning. Give eighteen months guarantee! 
This means Big Profits Fast! Electoan, 7415 
Gable Dr. , Little Rock, AR 72205. 

.._ .. I MONEY!" Become a Loan Broker! 
Free details. Financial Planning, Dept. 
PS-203, 210 5th Avenue, New York, 10010, 
C212l 768-6803 Ext. 200. 

NIGHTCPAWLEPS MEAN MONEY
Distributor-Representatives to grow, sell 
and promote unigue system and technology. 
Investment required. WIGGLE WORM 
HAVEN, 7802-P Spring St., Racine, WI 
53406. 414-886-2665. 

PINOS, WATCHES, .IEWELRY-600% 
profit. Free sales Kit/Catalog. Spotlight, 
2264, 600 Third Avenue, New York, NY 
10016. 

HUQIE PPOFIISI Reconditionin~ used 
car batteries. Secrets others don t tell. 
Stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 

8,001 MONEYMAKING Opportunities 
-Free Catalog! Dynamics, Box 1306 H, 
Stow, Ohio, 44224. 

RADIO/ TV 

POUCI! Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 

CABLE Facts. Informative booklet tells 
how modern cable systems work. History, 
equipment and suppliers list- $8.95. ACS, 
Box 711-PS, Pataskala, OH 43062. 

CONVEA I DIS. All types for all systems. 
Lowest prices anywhere. Dealer inquiries 
accepted. T.v.'s, VCR's, etc., P.G. Video Corp, 
P.O. Box 296, Latham, NY 12110 (5181 
274-6593. 

VIDEO EQUIPMENT 

CABLE TV Equipment, Notch Filters 
For "Beeping" Channels. Information -
$1.00. Goldcoast, Box 63/6025, Margate, 
Florida 33063. 

VIDEO MOVIES. VHS. Beta. Giant cata
log $3.00. Tower, Dunkirk, MD 20754-0213. 

ELECTRONICS, STEREO, HI Fl 

ELECIPONIC EAVESDROPPING DE· 
VICES. Details $1.00. HUNTER, Box 3132, 
Winston-Salem, NC 27102. 

SATELLffE TV 

SATELLITE TELEVISION ANTENNAS 
complete detailed plans for home construc
tion by anyone. $5.00. Jansen Electronics, 
P.O. Box 168A, Dundee, OR 97115. 

SATELLITE TV Receiver Breakthrough! 
Build your own system and save! Instruc
tion manuals, schematics, circuit boards! 
Send stamped envelope: XANDI, Box 
25647, Dept. 24R, Tempe, AZ 85282. 

SATELLITE TV 

Do-lt-Yourself 
and Save 

Easy, guaranteed 
Plans I Kits 

Send $1 for Catalog 

/fr!:l.. GFt-0 6 , Box 9108 

'\J:JI Mi ssoula. MT 59807 

SATELLITE 
TELEVISION 

SYSTEMS 

• Super programming 
• Heaviest of its kind 
• Easy operation 
• Advanced component controls 

Dealerships available 
We manufacture sizes ranging 8 '. 9', 11'. 
14', 16'' 23'. 

Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 

Poplar Bluff, MO 63901. 

COMPUTERS 

n·88/ 4A owners, Get your free catalog 
of new, exciting, low cost software. Enter
prises, Box 690, Hicksville, NY 11801. 

HOW TO USE A PERSONAL COM· 
PUTER. $4.00. G&T., Box 423, Pompano 
Beach, FL 33060. 

sa.oo INCLUDING disk thousand name 
brand programs for Apple IBM-PC details. 
Reliant, P.O. Box 33610, Sheungwan 
Hongkong. 

SOFnAAPE: Wordprocessing, use your 
computer like a typewriter. Ready to run 
for IBM, Apple, Atari, Commodore and 
TRS-80. Send Computer type and $9.50 to: 
Compusoft, Box 231, Salina, KS 67402-{)23I. 

FPI!I! business income, expense record 
when you order Home Computer Income 
booklet, 20 pages. $3.00. Satisfaction guar
antee. James Holland, 7828 Alpine, Sparta, 
MI 49345. 

FREE brochure! Computer insignia hat 
and t-shirts. Must see! Computer GraphiC! 
Box 4055, Lutherville, Maryland, 21093 

SMALL COMPANY - BIG SflrtWIRE 
IBM-PC Compatible 

"J.a: MgT.f S29 9!:. '' "•~ntrli'-. Mqrr1 S.19 9$ 
ACt!~ Pa,aiJ'e S39% t..cr.:~ RoctMatJt(J SJ9 95 
E·Z ro rvn ~ell-prompr.nq self-oocvmenM9 Why 
speno more? Ovr soliware ooes a b•9 rob cause 
were small enouqh to care Pos!pa1a aoo 1n rhe matl 
W1th1n 48 hOurs rp~tsonal cl"tecks need 10 days 10 
creaq Ca• res aoo 6•. ta• 

PFISTER RESEARCH 
P.O. Box 529, 

Garden Grove, CA 92642-0529 

MISCELLANEOUS 

ORNAMENTAL Iron designs. Book c 
1600 beautiful practical designs for rail 
ings, columns, etc. Free literature. Cun 
ningham, 3881 South 3200 West, P.O. Bo 
20005-S, Salt Lake City, UT 84120-0005 

GIFTS, general merchandise. Catalo@ 
bargain lists. One year $1.00 refundablE 
Lone Star Products, 1612 N.W. 21st Street 
Fort Worth, TX 76106. 

VACUUM CLEANERS "Discount Prices 
"New" Rainbow $399.95, Kirby, Filte 
Queen, Compact, Details: ABC Vacuun 
Warehouse, 6720 Burnet-PS, Austin, Texa 
78757. 

AUTOMOBILE literature wanted: 1900 
1970. I buy automobile sales brochure~ 
manuals, etc. W. Miller, 315-E Wedgewooo 
DeWitt, NY 13214. 

REAL ESTATE 
CALIFORNIA. Acreage. Lots. $40 down 

40 monthly. 4602 Ethel , Sherman Oak~ 
CA 91423. 

FPI!I!I FALL-HOUDAY '84 cata1oS1 
266 pages; over 5400 properties, 2300 pic 
tures! Values in every type of real estatE 
many owners financed! From 600 offices i1 
43 states. Get your free copy NOW 
STROUT REALTY, Plaza Towers, Dept 
5810, Springfield, MO 65804. Call toll freE 
1-800·841-4288. 

WYOMING-UTAH PANCH LAND. 11 
acres $60.00 down, $60.00 month. Ownet 
Mike Gauthier, 9550-A-Gallantin, Downe~ 
CA 90240. 

SELL YOUR PROPERTY YOUPSELI 
(and pocket the broker's commission) wit! 
our Real Estate Kit. Information sent im 
mediately. Personal Profit Strategies, Sta 
Route 38A, Winthrop, WA 98862. 

NEVADA acrettes, Las Vegas, Rachel 
Alamo area, from $3,995, "0" down, fron 
$39 month. B-Owner, 5970 Oak hill, Orton 
ville, MI. 48462. Phone free 1-800-521-4996 

NURSERY STOCK 

GROW GINSENG. Very Profitable. Hav. 
seeds, roots. Complete information. G 
Collins, Viola, Iowa 52350. 

GARDENING 
OVI!P 70 kinds of carnivorous plants 

Peter Pauls. Canandaigua, NY 14424. 

RUBBER STAMP 

SELF-INKING STAMPER. Prints Re 
turn Address, Up to Four Lines! Onl: 
U .OO. CUSTOM STAMPS, Box 12211 
Arlington VA 22209 

TELEPHONE & ACCESSORIES 

PHONE LISTENING DEVICE 
Recorc:S t• tephope convt rn llon.J tn your 
offlce or home Cof"'n«lt betw .. n any 
c.at.teue ot ucordet and your tet• 
P"one une a;,tom• ttu"Hy wtMn 
Pf'tone 11 Rtco..-tJt bOll\ stdel ot 

record., • he.n pi'IOfle ls 

WIRELESS MIC 
ttuper powarlut• 

10 tlm&.s more powerful th.IJ" other mfe.s Tr&n.smn.a 
up to " ' mHe to an 'I FM tadlo Eny to usemble tool! 
ISV b•ue-ry {not inct) C•ll I~SI 72~1000 or ..nd 
S19 . .t5 + S1 shtpp1ng per Item lo USt Corp .. P. 0. 
Bo,; P$·2052, Mel.bourn• . FL 3 2901. COO'a ac• 
uptlld. For cat.aloQ ot t'ansmJ-Ueti.. vaite $CtAt'l\• 
bters and other spec;,aUy ittma. enelos& S2 10 USI 

Oty di scounts aveileble 

·-------------------



JOKES & NOVELTIES 
rt•a- World's Leading Novelty Cata

log 1600 Jokes, Tricks, Science, Sports, 
Hobbies. Johnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 

JEwELRY 
CLOtiiiOUT Jewelry. 55it dozen. (Catalog 

.25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 

START selling fine 14K Gold Jewelry for 
Christmas. Send $6.00 for color catalog and 
wholesale price Jist to: P.O. Box 9061, Pa
ramus, NJ 07652. 

MUSICAL INSTRUMENTS 
INTBRNATIONAL VIOLIN COMPANY, 

LTD., Catalog for makers, repairers of 
stringed instruments. Imported tonewood, 
tools, varnishes, parts, accessories,'strings, 
cases. Fine European instruments, bows. 
Assemble-yourself carved violin kit. Cata
log $1.00 includes 10%discount certificate. 
Dept. KJ, 4026 W. Belvedere Avenue, 
Baltimore, MD 21215. 

SONGWRffERS 
P.OEM8-80NOS WANTED. Free Pub

lishing/ Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 

POEMS Wanted Immediately. Nashville 
Music Productions, Box 40001-PS, Nash
ville, TN 37204. 

MUSICAL INSTRUCTION 
PLAY PIANO-ORQANI (Newest Meth

od Guarantees lns'tant Results!) Free 
Information: Music-PS, 4001 East Fanfol , 
Phoeriix, AZ 85028. 

OLD GOW, JEWELRY 
WANTED 

HIGHEST CASH for Gold, JeV~elry, Gold 
Teeth, Rings, Diamonds, Watches, Silver; 
Platinum. Mail Articles Today. Fre.e gift; 
with Information. Chicago Gold & Pre
cious Metals, 10 S. Wabash, Dept. 157, 
Chicago, 60603. 

TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold bus iness. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 

BOOKS & MAGAZINES 
OUT Of Print Books Found, Send Wants. 

Catal<>_gue $1.00. Booklook, 51S Maple 
Ave., Warwick, NY 10990. 

OUT Of Print Books Located . Write: 
Stilson, P.O. Box 1040, Glendale Height, 
IL 60139 

NEW PROFITABLE BOOK! ''How to 
Make Money Writing and Selling Informa· 
tion". "Satisfaction Guaranteed". $3.95. 
Scott Enterprises, Drury Lane, P,O. Box 
1185, Waltham MA 02254. 

1001 Things You Can Get Free 
BIG 64 PAGE BOOK! 

Describes dozen of items, information and 
books that are available free for the asking. 

$2.00 plus 95¢ postage and handling. 
Kansas residents add 3% sales tax. 

LAKEHURST DIVERSIFIED COMPANY 
2725 North Poplar, PS 1, Wichita, KS 67219 

CARTOONING 
SIGN PAINTING 

CARTOON for Fun and Money!!! Free 
bookletn Cartoons, Box 40614B, Detroit, 
Michigan 48240. · 

CAMIOONINO- Money, fun,popularity!! 
Learn by mail. Free booklet!!! Cartooniver· 
sal , 72 Kendal, Toronto, Canada M5R 1L9. 

DETECTIVES 
&Mi I!CIIVI! Profession, easy horne study; 

free tie-tack or lapel pin, certificate, future. 
Professional Investigators Training School, 
Dept. CB, P.O. Box 41256, Los Angeles, 
CA 90041. 

PiNGI!RPRW4iiNO • exciting scientific 
career. Home study course teaches every
thin~. Certificate on completion. Many 
openmgs; prepare now. Professional Inves
tigators Training School, Dept. FP, P.O. 
BOx 41256, Los Angeles, CA 90041. 

156 I POPULAR SCIENCE 

&Mii!CIIVII TRAINING HEAOQUAR• 
1 DiS: for homestudy education that works. 
Exciting, easily learned cassette courses. 
Diploma, Free details: GLOBAL INVES
nOATION, Box 191PS, Hanover, MA 
02339. 

OF INTEREST TO ALL 
MESSIAH PROMISED UFE TO THE 
OVI!RCOMI!R. Send for your fl'ee 

copy of '"lhe P•,cttoloSW of Purity A 
~·to: ~nlc•lnterna• 
tlonal, RO. Box 50458, A. WG-Ih, TX 
78108. 

WITCHCRAFT-HARNESS THE 
FORCL Understand the Old Religion and 
the consensus reality. Gavin and Yvonne, 
Box 1502PS, Newbern, NC 28560. 

STAMP COLLECTING 
25 DIFFERENT older U.S. 10¢ with 

approvals. Hill Co., Box 51, Defiance, Ohio 
43512. 

,_.Surprise collection with approvals. 
Jay, Box 2130, Petaluma, CA 94953. 

35 DIFFERENT Old U.S . Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 

OLD U.S. Stamps on approval. Chester, 
Box 15355R, Philadelphia, PA 19lll. 

ISO DI.FFERENT Old U.S. Between 1861 
and 1939 $1.00. Roush, 423 Shepard, Mans
field, OH 44907. 

ONE! Two! Three! Cent Stamp Approv
als, Regardless. Catalog, 17902 Marklee, 
Jamul, CA 92Q35. 

1000 DIFFERENT World Wide Stamps 
$6.75, 2000 $14.50. Bryson, 612 White, 
Toledo, OH 43605. 

FREEl Big Bargain Catalog · New Edi
tion listing thousands of bargains includ· 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also fine stamps 
from our approval service. Buy only what 
you like . Return balance promptly! Thank 
you. Jamestown Stamp Co., Dept. E 94PS, 
Jamestown, NY 14701 

FREE 100 Canada with request of World 
wide approvals. Briner's, P.O. Box 5607, San 
Mateo, CA 94402. 

4 FOREIGN Sets-only 4~ when re
questing Approvals. R.G. Sales, P.O. Box 
10(i5, Dept. S., J amaica , N.Y. 11431. 

01~ packet USA stamps with approvals. 
Bill Keeling, Box 638, Dept. B, Neww wn, 
PA 18940. 

WORLOWIOE mixture 202 stamps 25~. 
White, Box 24166-A, Indianapolis, Indiana 
46224. 

FREE 17 used U.S. stamps. Approvals. 
K. and P. Stamps, Box 271054, Concord, 
CA 94527. 

za RAILROAOS 20c With Foreign Ap· 
provals. Weblor, Box 3180P, Leeds, ME 
0'!263. 

FREE BRITISH commonwealth plate 
block with approva ls. Carlson. Rt 2, Box 
112, Annandale, MN 55302. 

2-15$ QUALITY Approvals. MH Enter· 
prises, 633 Franklin Ave, Suite 198-PS, 
Nutley, NJ 07110. 

PLASTICS 
CASTOLITE Liquid P lastics. Crystal 

clear, colors. For casting, embedding, coat
ing, fiberglassing; in industry, la boratories, 
craft; work. Reproduce your designs with 
our mold materials. Catalog $1.00. CAST· 
OUTIE, Dept. 84MIPS, Box 391, Woodstock, 
IL 60098. 

PLASTIC Bags all Sizes, Free Cata log. 
Action Plastic Sales, 1690-P 94th Lane 
N.E., Minneapolis; MN 55434. 

SURVIVAL EQUIPMENT 
FOOD, Delicious, no refrigeration, lasts 

5 years. Send $5.00 for sample and liter· 
ature. Nutri-Science Center, 6229 Hwy 6 
So., Houston, TX 77083. 

AUTHOR'S SERVICE 
PUBLISH Your Book! J oin our success

ful authors. Publicity, advertising, beauti
ful books. All subjects invited. Send for 
fact-filled booklet and free manuscript 
report. Carlton Press, Dept. PSJ, 11 West 
32 Street, New York 10001. 

PROFffA~LE OCCUPATIONS 
HYDRAUUC .JACK REPAIR MANUAL 

and ca talog $5.00. Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 78523-4157. 

REPAIR lawnmowers thousands of parts 
and tools wholesale list 40¢. Ellwanger's 
P.S., P.O. Box V, Port Jervis , NY 12771. 

FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full instruc· 
tions. Doolco, Inc. , 2016 Canton, Dallas, 
TX 75201. 

EDUCATION & INSTflUCTION 
UNIVERSITY DEGREES BY MAIU 

Bachelors, Masters, PH.D.s . . . Free re· 
vealing deta ils. Counseling, Box 389 SP10 
'fustin, CA 92680. 

FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 

COLLEGE DEGREE BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614 l 863-1791. Box 
13151-S10, Columbus, OH 43213. 

".lET/GAS TURBINE CAREERS!" 
Homestudy courses- theory, maintenance, 
overhaul. AMERICAN .lET SCHOOL, 
Dept. PS-3, Darby, Montana 59829. (406l 
349-2100. 

LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto
suggestion, Box 24-A, Olympia, WA 98507. 

FREE 120 page Career Opportunities 
Guide- shows how to train at home for 
top paying jobs. Granton Institu te, 2638 
Adelaide Street West, Toronto, Canada, 
M5H 1Y3. 

LOCKSMITHING, Universal School of 
Master Correspondence And Shop Train
ing. Box 214652PS, Sacramento, California 
95821. 

ELECTRONICS Degree (BSET) by cor· 
respondence. Grantham College, 2500 La 
Cienega, Los Angeles, CA 90034. 

OEGREE PROGRAMS 
IN Management, Economics, Philosophy, 

Business Studies. Credits and Experience 
accepted. Prospectus <airmailed $2.00) Reg· 
istrar. Sussex COLLEGE OF TECHNOL· 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND Rhl7 7EX. Founded 1969 stu· 
denl~ worldwide. 

UNIVERSn'YDEGREESwithoutclasses. 
Bachelor's, Master's, Doctorates. Accred· 
itcd~ inexpensive. fast. Free information. Dr. 
John Bear, P.O. Box 11447-PS9, Marina 
del Rey, CA 90295. 

REISCH WORLO WIDE COLLEGE OF 
AUCTIONEERING, INC. The original- 50 
yrs.-World's largest! Term soon. Approved 
for VA. FREE Catalog. 515·423-5242. Col. 
Gordon E. Taylor, P.O. Box 949, Dept. 3, 
Mason City, Iowa 50401. 

PREPARE to better handle your busi· 
ness, pol itical and socia l opportunities. The 
Blackstone School of Law has met the law 
training demand for almost a century. 
Informat ion: P.O. Box 790906, Dallas , TX 
75379. 

UNNERSn'Y Degrees! E~'Onomical home 
study for Bachelor's, Master's, Doctorate. 
Prestigious faculty counsels for indepen· 
dent study and life experience credits. Free 
proof- Richard Crews, M.D. (Harvard), 
President, Columbia Pacific University, 
1415 Third Street, Suite B309, San Rafael, 
CA 94901; Toll Free: 800/227-1617, Ext. 
480: California: 8001772-3545, Ext. 480. 

DRAFTING is a great carreer! Train at 
home in spare time. Free facts. Write: North 
American School ofDrall;ing, Dept. PCC94, 
4400 Campus, Newport Beach, CA 92660. 

ELECrRICIAN. Learn a t home in spare 
time with no previous experience. Instal
lation, maintenance, construction, lighting, 
heating, air conditioning applications. Get 
free facts. Write: ICS Electrician School, 
Dept. PCC94, Scranton, Pennsylvania 
18515. 

ANTIQUE METAL REPAIRING, hands 
on training in Hawaii working with copper, 
brass, silver, pewter, glass, crystal, porce· 
lain, ceramics. Send $5.00 (deductable l for 
information. Repair Antiques, Box 27042, 
Honolulu, HI 96827. 

TERMPAPEA catalog- 306 pages -
10,278 papers avai lable. Rush $1.00. Re
search, 11322 Idaho 1206KT, Los Angeles, 
90025 (213) 477-8226. 

BRITISH DEGREES. Obtain yours no\li 
from London. Bachelors, Masters, 1Jo<10_t~n:i 
ates. Commerce, Industry, Sciences, Ynl<-1 
Josophy, Divinity, Medicine, Social :Sc1 -1 
ences. Free Prospectus. <Airmail 

BE A BOOKKEEPER. at 
Free book. Dept. 60311-104, 
Technical Institute. Little Falls, NJ 

LEARN SMALL ENGINE REPAIR 
home. Free book. Dept. 71311-104, Co1mi 
m.ercial Technical Institute, Little Falls, 
07424. 

L.EARf\1 
book. Dept. 
nical lnsti 

BE A I EGAL INVESTIGATOR. Learn 
home. Free book. Dept. 11311-104, Con!l-j 
mercia! Technical Institute, Little Falls, 
07424. 

BE AN AUTO MECHANIC. 
hom.e. Free book. Dept. 70311· 
mercial Technical Institute, Little 
07424. 

LOCKSMITHINO: Free book.IAlclks!'!,l 
ing Institute, Dept. 01311-104. Little "lll'l 
NJ 07424. 

PltYSICS STUDENTS, FIGHT 
ONE YOUR SMUG PHYSICS 
AN ARGUMENT. Send two 20q stamps 
FREE brochure. Monson Enterprises, 721 
Roberts·; IL 60455. 

HYPNOTISM 
FREE Hypnotism, 

Learning Catalog! Drawer 
NM 88345. 

MONEYMAKING 
OPPORTUNITIES 

NEW Luxury Car Without Cost. 
AMCO 15E, 1601 Main, Plainfield, 
46168. 

GET RICHII Secret Jaw smashes debtJ 
· · - brings Cash credit! FREE report!F 
WealthKit-S, Bill ings, NY 12510. l 

BORROW by mail! $500-$25,000 Fast!: 
Easy! Confidential! I<'or info a pplication 
write: Accurate, 2120 Crestmoor, Nash
ville, TN 37215. 

BUMPER Sticker Printing Device. Cheap, 
Simple, Portable, Free details Bumper, POB 
22791 (LLDl, Tampa, FL 33622. 

PROSPER "How To Get Hich With Your 
Microcomputer", without owning one. Pros
pers, P.O. Box· 7502, San J ose, CA 95150. 

EARN Extra Income. Pioneer Foods, Box 
986(Pl, Tualatin, OR 97062. 

MONEYMAKING with your ideas. Fot 
Booklet send $3.00 to: House of Douglas 
Inc., 200 E . Broadway, Vanhorn, TX 79855. 

''108 WAYS To Make Money At Home' 
$2.00. 50¢ shipping. Wilhelmina Publishers! 
Box 502-PS104, Mena AR 71953. 

IMPROVE YOUR FINANCIAL STATUS 
Free information. FJM Information Co. , 
Box 1051, Sanger, TX 76266. 

EMPLOYMENT INFORMATION 
OVERSEAS .108SI $20,000-$60,000 

and up! CA'~ NOWI (317)839-1712 Ext. 30 

OVERSEAS . . . $20.000-$60,000 +. Free 
Report! Employment, Box 19760-FJ, India
napolis, IN 46219. 

Copyrighted material 



u:ca • nrr income for part time home 
assembly work. For Information call 504-
641-8003 Ext. 8068. 

CWUiiUS, U.S.. .lOBS ••11 AB' • 
Write: Employers, Box 387-J, Orange Park, 
F L 32067. 

LAliiST .JOBS WORUJWIDE. Monthly 
Employers Report $6.00. Write: Alexander, 
Box 357PS, South Pasadena, CA 91030. 

LIIARN DOMIISTIC Refrigeration Re
pair. FranchiBe opportunity. US BILLION 
INDUS I NV. No more layoffs. Be your own 
boss. P.O. Box 19931, Houston, TX 77024. 

~HI!AS EMPLOYMENT DIAEC· 
TORY of U.S. Oil Companies, Construe· 
tion Firms, Government Agencies, Defense 
Contractors. Over 265 Potential Employers. 
Send $10. Directory, P.O. Box 801, Tona
wanda, NY 14151. 

AIVDIIIOATS Tugs $15,000-$60,000. 
Expenses Paid Work Month. Home Month. 
Experience Unnecessary All water ways 
includ ing Alaska, Hawaii. Free report. 
Send stamped envelope. Marine Employ
ment, Box 223, Central, IN 47110. 

SPECIAL SERVICES 
INPDAMATIDN On Anything. Fer~u

son Research Specialists. 60-15 Woods1de 
Avenue, Woodside, NY ll377. 

INCORPORATE Without Legal Fees. 
Free Kit Includes Forms. Call Now (8001 
345-Corp. 

REMAILING SERVICES 
CONFIDENTIAL Mail Receiving / For

warding. Mail Drop, Box 18039PS, Orlando, 
FL 32860. 

LOTTERIES 
LOI IEAIIES, play 19 mail-order Iotter· 

ies legally. For directory, send $5.00 to: NCS 
Publishing, P.O. Box 13151, Ft. Wayne, IN 
46867 

LOANS BY MAIL 
BORROW S100··100,0001 Instant 

Reply! No Co-Signers! Rush Stamped En
velope! Financial, Box 5487 <PSI, Richard
son, TX 75080. 

IMMEDIATE Loans to deserving individ
uals refused elsewhere. Many plans in· 
eluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 

t&.OANM On Signature To $100,000 · 
Any purpose! Write: Elite: Box 206 · P S, 
East Rockaway, NY 11518. 

BORROW $300 $30,000 Interest Free! 
Keep Indefinitely! Free report! Write: 
American.1601 Main, Plainfield, IN 46168. 

NEED credit cards? Bankrupt'! Slow 
credit? No credit? Let us help. Call now! 
1-317-839-1712 Ex.c7. 

BORROW by Mail! $500-$25,000 Fast! 
Easy! Confidential! For info application 
write: Accurate, 2120 Crestmoor, Nash· 
ville TN 37215. 

IIORAOW By Mail. Any Amount! Any 
Purwse! Fast-Easy-Confidential! Details, 
Application Rushed! Creditmasters, Box 
507-PPS, Floral Park, New York 11002. 

BORROW $30,000 without interest! 
All eligible. Repay anytime. Free details! 
Infohouse-PS, 808 Post, San Francisco, CA 
94109. 

AMB BUSINESSMEN Have Money To 
Buy & Invest. Top Finders Fees Paid. Int. 
Middle East Assoc. 104PS1. 8291 Flax
man Huntington Beach, CA 92646. 

WINEMAKING 
WINDUKEAS-.EEAMAKEAS Free 

Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 

FAD ENCYCLOP*IHA WINEMAIUNQ 
Beermaking, Supplies, Equipment Ingre
dients. Vynox, Box Sl5498, Rochester, NY 
14615. 

WINEMAKDIS - BEERMAKERS -
GasoHOL Free catalog, Equipment Sup
plies, Continental, Box 188-PS, Cassel· 
berry, FL 32707. 

WINEMAKI!AS • BEERMAKERS -
Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's; Box 284A, Wayne, IL 60184. 

B'**"IMA•EASI Free Specialist Catalog/ 
Newsletter. William's, Box 461-P10, Oak
land, California 94604. 

FN* B•• VIKING BOOK plus cata
log. Finest eqllipment, Ingredients. One
Day Service. Fully guaranteed. SPI, Boll: 
784·S, Chapel Hill, NC 27514. 

1 AAQEST S., ECYION 59 beer malts, 
60 different wine concentrates sup~;~lies, 
equipment, free catalog and rec1pes. 
Mountain Cellar Supplies, 346 Weaverville 
Highway, Asheville, NC 28804, telephone 
(704) 645-6949. 

BUY IT WHOLESALE 

CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DON, Box 
20152-G, Ferndale, Michigan 48220. 

400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
. . . Job Lots .' .. Single Samples. Free 
details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 

PARTS Catalog- Chainsaw, Three· 
Wheeler, Motorcycle, Snowmobile, Small 
Engines. t$1.00). Manufacturer's Supply, 
Box 157PS12, Dorchester, WI 54425. 

WHOI ESAI E PARTS for lawn equip· 
ment, Minibikes, Karts, Chainsaws, Small 
Engines. Quality products. Send $3.00 for 
full line catalog. GRP Parts, P.O. Box 45245, 
Dept. S, Somerville. MA 02145. 

llltLT BUCKI.ES. $1.55 each. Wholesale 
only. Country, Western, Sports, hundreds 
more. Minimum order 24 buckles. FREE 
catalog. Write now. Hilltop Buckles, Box 
1364, Chula Vista, CA 92012. 

BUSINESS SERVICES 
MAILING LISTS 

FREE Mailing List Analysis. Details. 
GOC-7U, Box 1107, Stuart, FL33494. !3051 
334-5205. 

MAILOADEA iiUYEAS LISTS available 
for IMMEDIATE USE! Computerized on Peel 
and Stick labels in ZIP CODE OAOEA. 
GUARANTEED DEUVEAABLEJ For com· 
plete details SEND to: MGSI!nterprise, 
Box 5008. Rapid City, South Dakota 
57708. 

MAIUNG LISTS all categories Guaran
teed deliverable. Send sase for Information. 
Marketing Distributors, 66552 Mission 
Lakes, Desert Hot Springs, CA 92240. 

PRINTING SERVICES 
1000 PARCEL post shipping labels $9.95 

postpaid. FREE sample. Write now. Hilltop 
Printing, Box 1364. Chula Vista, CA 92012. 

PERSONAL 

COLLEGE DEGREES, High School Di· 
plomas Authentic looking Novelty. Free 
Catalog. National Certificate, Dept. PS-I 03, 
210 5th Avenue, New York, 10010, (212) 
768-6803 Ext. 100. 

HAIR CARE 

BALD? LOSING HAIR? 
Amazing new formula stops hair loss and 
reverses it by a ttacking the cause. Detai ls 
$1. Lukats, Box 1642, Jensen, Fl 33457. 

WATER PURIFICATION 

PUREST WATER from HOME DISTILL
ER, WATER WISE, Box 45981, Centerhill, 
FL 33514, (800) 874-9028. 

DRINK \'lan:A70T1MES PURER THAN 
DISTil I ED WA'TERI Information · SASE. 
Nustil, Box 4399, Woodbury, New Jersey 
08096. 

INVENTIONS WANTED 
INVENTIONS Developed Marketed. Free 

Invention Certificates. MANUFAC'TJIAEAS 
~EPRESENTATIVI!. Suite 3615-PS, Wool· 
worth Building, New York, NY 10007. 

EAA" AOVALIIES, NUPAOiiux .. lEA· 
NAYIONAL.1377 K203, WASHINQ'TON, 
DC2000S. 

IDEAS, INVEN110NS, NEW . 
PRODUCTS WANTm FOR 

presentation to industry and exhibition 
at national technology exhibition . Call 1· 
800-528-6050. Arizona. 1-800-352-0458 
Ext. 831. Or Write: .. 

IMI·PS 
701 smnt1fleld Street 
PlllsbUI'gh, PA 15222 

INVBHTOAS: If you have an inverttion 
for sale or license, write for free booklet 
explaining how we can help you. Kessler 
Sales Corp., C-7-FI, Fremont, OH 43420. 

INYENTOAS, an idea is only that
unless pursued. Call AIM America's fore
most invention development company for 
free patent & info kit. Call free 1·800-824· 
7888; Calif. 1-800-852· 7777 x 795. 

FOR INVENTORS 

PATENT IT ECONOMICALLY! Free 
Details. M. Rainer, 2008 Fondulac, Rich· 
mond, VA 23229. 

NDNPAOPIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation. Affiliated Inven· 
tors Foundation, 50 1-A Iowa, Colorado 
Springs, CO 80909 or Call toll free 1-800-
525-5885. 

PROTECT YOUR INVENTIONS AND 
TRADEMARKS. Registered Patent Attor
ney. FREE Preliminary review. Box 392PS, 
Millwood, NY 10546. 

I URN how to offer your invention for 
sale or license. Free Booklet. Outlines 
procedures, royalty rates, requirements. 
Kessler Sales Corporation, C· 7-Fl, Fre· 
mont, OH 43420. 

lll ll llllllllllllllllllllllllllllllllll lll: lilll 
INVENTORS/ 

IDEAS HAVE VALUE/ 
Ever think of an idea. forget it an·d see it l.uer on the 
market1 Many people don't forget. act quickly and 
are rewarded by American industry. Write down 
your idea! We offer free disclosure registration and 
init1al consultation r egarding your idea's potential 
value. Call or write without delay for your free 
inform.uion package . 

American Inventors CoiJ)Orotlon 
82 Brood Street, Dept. PS 

Westfield, MA 01 086 r:ii'1 
(413) 568-3753 ~ 

A f€e Based Mor1<etlng Company 
Offices Cbost to Cbost 

II I It , lll lllllllllllllllllllllllllllll ll llllll l 

EMBLEMS & BRASSARDS 

FREE CATALOG - Patches, Cloisonne 
Pins, Decals, Stickers, T-Shirts, Jackets, 
Caps, Group incentives. Eastern Emblem, 
Box 828PS, Union City, NJ 07087. 201· 
867-3159. 

PATCHES DECALS & BADGES 

GUARANTEED Lowest Emblem Prices! 
Free Catalogue/Quotes. Stadri, 61RJane, 
NY, NY 10014. 212-989-0009. 

TREASURE FINDERS I 
METAL DETECTORS 

FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., Phoe
nix, AZ 85013. 

--- - - . - -
Pay For Your Hobby! 
Wltll Wlllte 'a 'HEW 
Strl•• 3 Met.l Detec!Otl 

Call Toll Free: 
1·800-547-6911 

WHITE'S ELECTRONICS 
De t. PB-4 Sweet Home, OR 97386 

GOV'T SURPLUS 

IS It True you can buy Jeeps for $44 
through the U.S. government. Get the facts 
today! Call312-742-1142. Ext. 4606. 

SPORTING GOODS 

HEARING AIDS 

HUGE SAYINGS. Eliminate deale 
markup. Free Trial. Batteries wholesale 
Terms Arranged. Lloyds-PSC, Rockfor 
IL 61104. Call1 18001323-1212 Toll Free 

GIANT SAYINGS Custom ln-The-E11 
Specialists 30 Day Trial Terms. Ritewa 
Box 59451S, Chicago, IL 60659. 

.€'V HEARING AIDS 
~ ' z PRICE CATALOG FREE ! 

I SUPER $AVINGS! Newest. 
types. Buy DIRECT & save up I filo salesmen. Sold bY. AIRMAIL 

I HOME TRIAL. FREE Catalog. WritA 
MONEYSAVERS, 

1 Dept.PS100 9530 Langdon Ave . 
Sepulveda, Cal. 91343 I Not sold in California. 

All-in-th-ear Hearing Aid! 
over, under or behind the ear .. 
no cords, tubes or wi res. Simple s l 
in f it. Full range volume control. 
day t rial. NO salesman w ill call. nrnol 
your free catalog I Write Better He 
ing today! 

BETTER HEARING 
Box 537·69M 8rookport, ll 

TAXIDERMY 

EXOTIC Butterflies. Beetles. Worldwide. 
64p $1.00. Scientific. PO Box 307-
PS. IL 60073 

FIELD GLASSES, TELESCOPES 

FREE Catalogue! Thousands War sur
plus optical bargains. Lenses, Prisms, Tele
scopes, Binoculars, etc. Jaegers, 691G Mer
rick Road, Lynbrook, NY 11563. 

CAMPING EQUIPMENT 

FREE Discount Catalog, Backpacking, 
Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. 

EARTHWORMS, 
CRICKETS, FROGS 

FREE Literature. Raise Fishworms, 
Crickets. Red wigglers-1000- $8.95, 
5000- $42.50. Carter Farm-12, Plains, 
GA 317890 

KNIFEMAKING SUPPLIES 

MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife· 
makers Supply, Box 308-PS, Emory, Texas 
75440. 

HUNTING & FISHING 
INFORMATION 

HUNTERS and Trappers send 25¢ for 
giant 72 page supply catalog Southeastern 
Outdoor Supplies, R-3, Dept.-PS, Bassett, 
VA 24055. 

-II;' a- 4112' Compact. 
S'h' Popular, 6' 
"'"!:' um 350' range Sl3.97! 

-piece l 450' 
for -
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Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the pur
chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 

1001 Gas Furnace This booklet from 
Amana Refrigeration details how you can save 
from 26 percent to 45 percent on heating 
costs by installing an Amana Energy Command 
gas furnace. The furnace is up to 97-percent 
efficient, requires no chimney, and can heat 
water, too. Fr~e 

1002 Windows and Gliding Doors A 24-
page full -color booklet from Andersen Corp. 
answers most-asked questions about windows 
and gliding doors in new construction, remod
eling, or replacement. Special sections de
scribe window planning, angle bays and bows, 
and much more. Free 

1003 Computer Portraits This brochure 
from Computer Amusement Systems, Inc., de
scribes its computer-perfect picture systems, 
which you can operate as a full- or part-time 
business. Computer portraits are proven traf
fic stoppers and money makers, ideal for any 
location where people gather. Free 

1004 Wood Staining and Finishing A 24-
page four-color booklet from Deft, Inc., pro
vides plenty of helpful tips for obtaining bet
ter results in wood staining and finishing, 
including tips on how to apply finish, prevent 
wood from yellowing, create stain colors, and 
more. 50¢ 

1005 Greenhouse This color catalog from 
Four Seasons Solar Products describes the 
aesthetic and energy-saving benefits of add
ing a greenhouse room to your home. The 
home addition of the '80s, the Greenhouse/ 
Solarium System 4 has Curv-Aiong "built-in" 
insulated motorized shading. Free 

1006 Chain Saws This full-color 16-page 
guide from Husqvarna detai ls safe and effi
cient chain-saw use, including maintenance 
tips. 25¢ 

1007 Baths and Spas Jacuzzi Whirlpool 
Bath's c"omplete bath and spa lines are fea
tured in two 20-page color brochures. To aid 
in decorating, all models are shown in a bath 
and spa environment. Free 

1008 Flame Cutting A brochure from 
Japan Oxygen, Inc., descdbes straight-line 
oxy-fuel flame cutting, which provides direc
tion and speed control for cutting with a hand 
torch. The result is machine-quality steel-plate 
edge preparation. Free 

1009 Furniture Refinishing An eight-page 
color booklet from Klean Strip shows how to 
easily refinish wood furniture the Gillespie way, 
without stripping or sanding. It includes tips 
on minor repairs and how to care for wood 
furniture. Free 

1010 Wine Racks Design ideas, plans. 
construction tips, and finish suggestions for 
redwood wine racks of all sizes are avai lable 
in this booklet from Louisiana-Pacific Corp. 
50¢ 

1011 Spark Plugs This service manual 
from Nippondenso of L.A. Spark Plugs is a 
17 -page booklet that explains the company's 
products and offers tips for choosing and prop
erly installing the correct spark plugs for your 
vehicle. $1 

1012 Hi-Tech Electronics This catalog 
from On The Run, Inc., offers the latest in 
sports and innovative quartz timepieces as well 
as the latest consumer electronics items for 
home or office. Free 

1013 Window Insulation A brochure from 
Pacur, Inc., details GlassCiear plastic window 
insulation and magnetic installation kits, the 
low-cost method that helps reduce heating 
costs. Free 

1014 Chain Saws A full-color eight-page 
catalog from Poulan/Weed Eater describes its 
line of chain saws. Whether it be tree felling, 
firewood cutting, pruning, or cleaning up 
storm damage, there's a Poulan right for the 
job. Free 

1015 Home-Computer Software A cata
log from Program Design, Inc., describes more 
than 40 educational and game titles for Atari 
and Apple computers. They're fun, challeng
ing programs for all ages. A special offer is 
included. Free 

1016 South Carolina Vacation Guide A 
booklet from the South Carolina Division of 
Tourism describes the golden beaches of the 
Grand Strand, Old Charleston by the sea, and 
enchanting resort islands. Tour maps, events. 
and mountain-to-sea travel views of a delight
ful vacationland are included. Free 

1017 Chain Saws Tanaka's complete line 
of quality chain saws is featured in a full
color eight-page brochure. Descriptions of 
each model, specifications, and safety-feature 
information are included. Free 

1018 Hitch Guide A 15-page Custom 
Hitch Guide from U-Haul includes informa
tion on the right hitch for your car, complete 
trailer accessories, and tips on safe trailering. 
Free 

1019 Catalytic Wood Stoves A color bro
chure from Webster Stove depicts its line of 
wood stoves of extremely high efficiency, with 
five beautiful designs to choose from. Free 

1020 Outdoor Room Two colorful plans 
booklets from Western Wood Products show 
how to combine decks, benches. and fences 
into an outdoor room adjacent to various rooms 
of your home. 75¢ 
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: POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES DECEMBER 31, 1984 : 
I Note: POPVLAR SCIENCE Massachusetts address is for Product Information only. 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 1001 0 1005 0 1009 0 1013 0 1017 S for priced items : 
1 0 1002 0 1006 25¢ 0 1010 50¢ o 1014 o 1018 $1 for handlin& 1 
1 0 1003 0 1007 0 1011 $1 0 1015 0 1019 $ TOTAL REMITTANCE I 
1 o 1004 50¢ o 1008 o 1012 o 1016 o 1020 75¢ 1 
I I 
: 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 foreign currency. Allow approximately six weeks' delivery. POPULAR SCIENCE OCTOBER 1984 I 
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Weather. 
It can change from good to bod fos ter than Dr. Jekyll 

become M r. Hyde. And be just as monstrous. Particularly 
if you're driving through it. 

That's why Michelin decided to design an all
season tire that could take on the weather. 

That could handle snow like a snow tire. Drive 
through rain as if tha t were its only purpose in life. 

~~~ e~~~~:~ ~~~~ ~ ~ ig~::~Y :~ ~-~ ::~~~ !~~ ::~~ !~~:~~ 

fine. The resul t: the Michelin XA4 A ll -Season RadiaL 
We put it through 20,000,000 miles of testing to prove il 

did everything we wonted it to do. 
II did. And then some. 

The XA4 can actually give you increased gas 
mileage. Because it reduces rol ling resistance. 
And with pro per care, it can get up to 60,000 miles 
o f tread life. That's a lo t o f miles. 
~~! !~~~ ~§~~~: :~~ ~~~ ~~ ~ !~: ~~ !~:~ : Copyngllted matenal 
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