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ers Talk Back 
Address letters for this column to: Readers Ta lk Back, PoPULAR SCIENCE, 
380 Madison Ave. , New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpubl ished letters. 

Science and "Star Wars" 

Just as the real purpose of the lunar
landing project of the 1960s and '70s 
was not to walk on the moon, the real 
purpose of the space-weapons projects 
["Space Weapons-The Science be
hind the Big Debate," July] is not to 
build the ultimate deterrents against 
ballistic-missile attack but rather to 
justify the allocation of money for de
velopment of appropriate technologies. 

The spinoff technologies of the space 
race kept America on the cutting edge 
of technological innovation and indus
trial development. Effective deterrence 
against attack may or may not result 
from the space-weapons projects, but 
what we learn about near space and 
the management of new sources of 
energy will be worth the investment
no matter how we label the projects. 

It is lamentable that most of our 
scientific advances in this century 
have been made in preparation for 
war. But in our tight economy the 
military may be the only way to keep 
scientific research going. 

Wayne S. Koski, Rose Hill, N.C. 

Thanks for your coverage of space 
weapons-the debate has been woe
fully overweighted with opinion in
stead of fact. But I thought you could 
have paid more attention to anti
missile and rail-gun technologies and 
less to lasers and particle beams. If 
President Reagan's proposal is ever to 
become a reality, those technologies 
will be available more quickly than 
will the exotic ones. 
James H. Hughes, Englewood, Colo. 

The U. S. government funds "Star 
Wars" preparations in order to main
tain a growing economy and a high 
gross national product. Though the de
velopment of new technology will no 
doubt help economic growth, I won
der how effective it will be as a defen
sive measure. It seems to me that any 
country that can produce a nuclear de
vice could probably smuggle a radio
controlled version into any city in the 
world. Besides, there's little reason to 
believe that a "Star Wars" defense will 
remain defensive. 
Dan Robinson, San Francisco, Calif. 

There's a benefit to space weapons that 
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I've never heard mentioned. Space 
weapons can prevent a possible nu
clear war by shooting down an acci
dentally launched nuclear missile. 
There are enough ways for an acci
dent to happen-computer malfunc
tion being chief among possible causes 
-to merit concern. A space-weapons 
system could stop an accident from 
turning into a disaster. 

Ronald L. Charbonneau 
Cheshire, Mass. 

Rocket worries 

Your article "How They Build High
Tech Rockets on the Cheap" [May) has 
given me cause to worry. I hope that 
the entrepreneurs launching rockets 
are supplying the Soviet Union and 
the U.S. government with advance no
tice of the times and places of their 
rocket launches. A nuclear war could 
be started by a trigger-happy govern
ment that sees a satellite readout of 
a rocket being launched from the 
ocean. The private rocket would look 
very much like a missile from a nu
clear submarine, and the consequences 
of a mistaken identity are staggering. 
Does NASA give out warnings to other 
nations when a private rocket is be
ing launched? I think advance notice 
should be required by law throughout 
the world. 

Thomas Becher, Stratford, Wis. 

Jim Schefter replies: "There are two 
safeguards to ensure that the launch 
of a private rocket will not be taken as 
threatening. First, advance warning is 
broadcast, as required by law, in No
tices to Airmen and Mariners. Second, 
the companies notify the FAA, which 
turns the information over to the State 
Department, which in turn dissemi
nates the information to all countries, 
not just those with nuclear weapons. 
In addition, as a Defense Department 
spokesperson pointed out, a single sys
tem in a non-threatening trajectory 
would not be interpreted by Soviet sen
sors as a precursor to nuclear attack." 

New wings, old wings 

May's "Science Newsfront" seems to 
discount past successes in manufac
turing aircraft with forward-swept 
wings. Such aircraft were certainly 
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Readers Talk Back 
possible before space-age composite 
materials were available. The HFB 
330 Hansa Fan Jet, a forward-swept
wing executive aircraft fabricated 
from conventional aluminum, was in 
production for a number of years. It 
is still being used by the West Ger
man air force as a VIP liaison aircraft, 
and in the United States as well. 

R. Harvey Anselm 
Geneva, Switzerland 

Arthur Fisher replies: "Our April '80 
cover story, 'Wrong-Way Wings Aid Ma
neuverability of Supersonic Planes,' 
delved into the history of this fascinat
ing design. In addition to the Hansa 
Fan Jet reader Anselm mentions, there 
were several other planes that featured 
forward-swept wings. A Junkers JU-
287 four-engine jet bomber was flown 
by Germany in 1944. The plane had a 
15-degree forward-wing sweep, a con
ventional tail, andje~ engines mounted 

under the wings and along the fuse
lage. Incidentally, members of the Ger
man design team responsible for the 
JU-287 went on to build the Hansa 
Fan Jet. There are also a two-seater 
Saab MF 115 and a German powered 
glider that feature this design." 

CVTs revisited 

I enjoyed David Scott's enth~iastic ar
ticle on continuously variable trans
missions [''At Last: Mass-Production 
Stepless Transmission," March], but 
I think he's a little hazy on the trans
mission's history. The Fiat Uno-matic 
isn't the first car to feature a CVT. 
OAF, a Dutch manufacturer, intro
duced the CVT in the 1950s. Volvo 
bought the production rights to DAF 
cars in 1975, and those cars have fea
tured CVTs ever since. 

Jerry Argetsinger, Okinawa, Japan 

l....---------------1 David Scott replies: "Readers Arget
singer and Kortenbach [RTB, August] 
are correct in saying that the Volvo 
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66DL preceded the Fiat Uno-matic as 
a production CVT, but my sin is one 
of omission rather than poor research. 
In fact, I reported on the Volvo 343, 
similar to the 66DL, in the January 
'77 issue of PS and have written sev
eral other articles on Volvo's Variomatic 
CVT, which is still available in the 
firm's Dutch-built 340 series. However, 
the Variomatic has a rubber belt in ten
sion rather than a steel belt in com
pression, which is employed in the cur
rent van Doorne CVT used by Fiat 
(and soon to be used by Ford of Europe, 
General Motors, and others)·. So the 
U no-matic could rightly be described 
as the first production car with a mod
ern CVT." 

Spare-tire solution 

In "Coming Your Way: Revolutionary 
New Tires" [May], you made no men
tion of the possibility that dual-tire 
wheels could solve the spare-tire prob
lem. If one tire were to go flat, you 
would still have a good tire. 

John A. Robertson, Sarasota, Fla. 

Tilting at windmills 

Laurent Lynch's dissatisfaction with a 
Bergey windmill ("Alternate-Energy 
Answers," July] deserves an update. As 
it turns out, Mr. Lynch's installation 
was satisfactory, but there was a stuck 
brush in the yaw axis of the machine . 
When the brush was replaced, the ma
chine operated smoothly. Mr. Lynch 
has told us that he is now satisfied 

Bergey Windpower has been in busi-

ness for five years and has produced 
nearly 600 wind-power generators. We 
pride ourselves on the quality of our 
engineering and our responsiveness to 
our customers. 

Karl H. Bergey, President 
Bergey Windpower, Norman, Okla. 

Turbo checks out 

In "Little Turbos" [July] you said that 
the EXP's turbocharger suffered a seal 
failure and quit working. We disas
sembled the turbocharger and found 
nothing wrong with it. The oil seals. 
were in good condition. · 

Wayne Ikle, Account Manager 
Warner-lshi, Troy, Mich. 

Correction: In the response to the 
Attic Ventilation letter in '~lternate
Energy Answers" [May], the equation 
for Q should have read as follows: 
Q = (AIR) (T attic - Tduct)/3413. 11!1 
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PROBLEM: Friction and wear cut thousands of scratches in the metal surfaces inside every car's engine. 
Scratches leak power and rob you of compression and gas mileage 
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mi 
As on tV., when added to oil, this amazing new product actually fills scratches 
to seal power-robbing leaks with millions of microscopic,"soft-metal" particles 

s moving metal parts rub together, 
tiny, sharp metal fragments break 
off and circulate inside your car's 

engine. These fragments cut thou
sands of scratches in metal surfaces 
that "leak power" and rob your engine 
of compression and gas mileage. 

Sharp metal fragments cut thousands of 
scratches inside your cor's engine. 

New ENGINE RESTORER & LUBRICANT 
is an exclusive, secret formula that 
was developed bya metallurgist. He 
discovered a way to meld copper, 
silver and lead into tiny "soft-metal" 
particles called • CSL. There are mil
lions of these microscopic particles 
in every can of New ENGINE 
RESTORER & LUBRICANt These parti
cles are blended in a quality lubri
cant that is compatible with all motor 
oil products. 

You odd new ENGINE RESTORER & 
LUBRICANT to your oil. 

As it circulates inside your engine, 
these tiny, soft CSL particles seek out 
the scratches caused by friction and 
wear. The millions of microscopic 
metal particles work to fill , pack and 
seal the damaged metal surfaces. re
storing them to near-original condition. 

SATISFACTION GUARANTEED, OR YOUR 
MONEY BACK. © 1983 RESTORE, INC. 

New ENGINE RESTORER & LUBRICANT 
actually rebuilds metal surfaces, 
which seals power robbing leaks. This 
restores compression and gives you 
better gas mileage. OthertinyCSL 
particles, which have not been 
smoothed into scratches, work with 
your engine oil to lubricate like mil
lions of tiny ball bearings even under 
extreme temperatures and pressures. 

Millions oftiny "soft-metal" particles 
circulate with the oil inside your engine. 

New ENGINE RESTORER & LUBRICANT 
will increase engine performance to 
a point where you can actually feel 
the difference as you drive. Engines 
which have been disassembled 
before and after use. show how 
scratched metal surfaces have been 
filled and sealed. 
New ENGINE RESTORER & LUBRICANT 
is totally unique: No ordinary oil-

4 CYLINDER FO.UU 
RIU SCUTCIIES II BIINE -It 

*Restore Compression 
*Restore Hone~ 
*Restore Mileage 
* Restore Engine Ute 

ADD TO EN&INE •t 
NET 11 FL.OZ.l325 mi.) 

additive product contains the secret 
formula of tiny CSL particles. New 
ENGINE RESTORER & LUBRICANT is the only 
product in the world that works this way. 

CSL particles magnified thousands of 
times. show how scratches ore filled and sealed. 

New ENGINE RESTORER & LUBRICANT 
represents a breakthrough in "add to 
oil " technology that will improve the 
way drivers care for their car's 
engines.lt works effectively wherever 
friction and wear cut scratches in 
metal surfaces, such as cylinder 
walls, crankshaft and bearings. 

Metal surfaces ore restored to near 
original condition. 

New ENGINE RESTORER & LUBRICANT 
is available in a formula for 4, 6 and 8 
cylinder cars. 

$100 CASH REFUND 
to encourage you to odd a con of New ENGINE 
RESTORER & LUBRICANT to your oil without delay. 
RESTORE INC., will refund $1.00 on the purchase 
price of any size con. To get your $1.00 refund 
send your cosh register receipt with your pur
chose price circled. Also, write RESTORE's UPC 
code # from the while patch on the bock of !he 
con on your receipt. Send receipt with your 
nome, address and zip code to RESTORE, INC., 
3000 N.E. 30th Place, Ft. Lauderdale, Flo. 33306. otter 
limited to one con per family or moiling address. 

• CSL is the RESTORE, INC. trademark for !he micro
scopic "soft-metal" particles in this product, which 
contain copper, silver and lead. Distributed by 
RESTORE, INC .• Ft. Lauderdale, Florida 33306. 
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Science Newsfront 
By ARTHUR FISHER 

New microchip process 

The photos above are scanning elec
tron micrographs of two identical mi
crocircuits produced with (right) and 
without (left) a new contrast-enhance
ment process developed at General 
Electric's Research and Development 
Center. Scientists there claim the tech
nique will make it possible to achieve 
next-generation chips with existing 
equipment- chips with circuit ele
ments as small as 0.4 micron (0.000016 
in.). (The experimental circuits above 
contain elements about two microns 
wide.) It is possible to achieve the 
sharply defined pattern exhibited in 
the right-hand photo, according to GE, 
even when the projected mask image 
lacks contrast because of ultra-small 
dimensions. 

The enhancement technique, devel
oped by Drs. Bruce Griffing and Paul 
West, relies on a special photo-bleach
able material that is spin-coated onto 
the photoresist in a thin layer. The ma
terial bleaches through most rapidly 
in the areas where the intensity of 
light shining through the mask is 
greatest-in other words, in the mid
dle of the open areas between the cir
cuit lines. By halting the exposure at 
precisely the right time, an area of 
unbleached material in the shape of 
the desired circuitry is created in the 
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contrast-enhancement layer. This un
bleached material acts as an in-situ 
mask with ultra-sharp edges that 
clearly define the circuit. 

Plastic light pipes 

The technician in the photo below is 
demonstrating the light-carrying abil
ity of a plastic ribbon being tested at 
Argonne National Laboratory. One 
thousand of these light pipes will be 
used to transmit faint pulses of light 
to detectors at the new Collider De-

tector Facility being built at Fermi Na
tional Laboratory. The flashes result 
from the impact of elementary sub
atomic particles created in high-energy 
collisions. Argonne and 30 other sci
entific institutions are cooperating in 
the design and construction of the new 
detector. 

Magnetic drug therapy 

A medical scientist at the University 
of Texas Health Science Center in Dal
las has reported success in animal ex
periments that target drugs to specific 
parts of the body via a magnetic assist. 
Dr. David Ranney, assistant professor 
of pathology and director of the Labo
ratory of Targeted Diagnosis and 
Therapy, injected tiny spheres of pro
tein one-twentieth the size of a red 
blood cell into the bloodstream of rats. 
The microspheres contained human 
albumin; a peptide that attracts circu
lating neutrophils (white blood cells); 
and magnetite, a naturally occurring 
magnetic oxide of iron found in many 
animals. An external magnet drew the 
microspheres to the lungs, where they 
dissolved to release the peptide. Be
cause the peptide attracted white blood 
cells, the lung tissue's resistance to 
infection was enhanced. 

The external magnet needs to stop 
the microspheres in the capillaries only 
long enough for them to pass through 
the capillary walls into the tissue, 
about five minutes. 

The technique may prove particu
larly valuable when the drugs used 
have toxic side effects, as in many 
forms of chemotherapy for cancer. Tar
geting could reduce the impact of the 
drug on other than the tumorous tis
sues. "Fighting a tumor with a freely 
circulating drug is like waxing your 
kitchen floor by standing at the front 
door and dumping a tub of wax into 
the house," says Ranney. "Most of the 
wax will end up on the carpet, but 
some of it will probably get to the 
kitchen and wax it. In this case the 
carpet is the liver, the gastrointesti
nal tract, the hair that falls out ... . " 
He cautions, however, that the tech
nique is still at least two years away 
from human experimentation. 

Pinhole space camera 

The artist's concept on the following 
page represents NASA's version of an 
orbiting instrument that would exam
ine the sun by using, in part, the basic 
principle of an old-fashioned pinhole 
camera. Under study at t he Marshall 
Space Flight Center in Huntsville, 
Ala. , the Pinhole/Occulter Facility 
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would be a component of the Advanced 
Solar Observatory. This, in turn, is a 
planned combination of instruments 
on an unmanned orbiting platform, 
perhaps flying in formation with the 
future Space Station, that would scru
tinize the whole range of the sun's 
electromagnetic radiation in the mid-
1990s. But according to Joe Dabbs, 
study manager of the Pinhole/Occulter, 
the facility could be shuttle-launched 
as part of the Spacelab mission series, 
to orbit in 1989 or 1990. "The year 
1990 would be especially appropriate," 
Dabbs says, "because that's the peak 
of the 11-year solar cycle." 

The instrument would study the 
sun in two ways: with X-ray detectors 
mounted behind a plate pierced with 
thousands of microscopic holes through 
which X-rays would pass ("a high-tech 
approach to a child's cardboard pin
hole camera," says Dabbs); and-with 
a mask that would occult the bright 
disc of the sun so that the corona could 
be examined. 

The multiple-pinhole technique en
sures an X-ray image that is both 
bright and clear enough (when assem
bled by a computer) to provide fine de
tails of the sun's activity. 

Metal-fracture theory 
Murray Daw (left in the photo at right) 
and Mike Baskes, both of Sandia 
National Laboratories in Livermore, 
Calif., have devised a theoretical model 
that may help predict how hydrogen 
invades metals and alloys, disrupts the 
crystalline lattice structure, and starts 
the formation of cracks that can lead 
to fracture-a process called hydrogen 
embrittlement. The subject is of great 
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importance to materials scientists and 
engineers because failure from em
brittlement-in a pressure vessel or 
nuclear-reactor container, for example 
-could have serious consequences. 

The model was developed into a 
program for the laboratory's Cray 
super-computer; a plot of hydrogen em
brittlement in nickel, drawn by the 
Cray, appears behind the researchers 
in the photo. The model incorporates 
the fundamental properties of the ele
ments involved and describes the bonds 
between metal atoms and between 
other atoms within the metal lattice. 

Technology-resource directory 
The Center for the Utilization of Fed
eral Technology (CUFT), a special 
program at the National Technical In
formation Service (NTIS) of the U.S. 
Department of Commerce, has just 

published a truly fascinating volume 
called "Directory of Federal Technol
ogy Resources." The directory is part 
of CUFT's mission to promote tech
nology transfer between the federal 
government and private industry. It 
lists and describes hundreds of federal 
laboratories, research and engineer
ing centers, and testing facilities that 
can provide expert advice, specialized 
equipment, and other services to help 
nongovernmental inventors, techni
cians, researchers, and others. The 
publication details the particular ca
pabilities of each center and supplies 
the name and telephone number of a 
liaison officer at each. 

To make things easier there is a 
separate detailed subject index, from 
"Accident prevention" (Army Aero
medical Research Laboratory) to 
"Zinc" (Rolla Research Center), and a 
geographic index listing resources by 
state. 

The NTIS order number and title: 
PB84-100015/TCY, Directory of Fed
eral Technology Resources 1984. The 
cost is $25. For more information call 
(703) 487-4650. 

Evaporating comet 
A spacecraft in orbit around Venus has 
made a startling observation of Comet 
Encke as it streaked between Earth 
and Venus. Planetologists at NASA's 
Ames Research Center report that the 
comet is shedding water at a rate some 
three times greater than anticipated 
for its distance from the sun. 

The Pioneer Venus Orbiter, launched 
in 1978, has been steadily observing 
atmospheric and other phenomena on 
Venus. But in April, mission control
lers at Ames tilted the craft so that it 
could peer at the passing comet. The 
Orbiter's ultraviolet spectrometer pro
vided the surprising data. Astronomers 
speculate that the larger-than-expected 
water loss could be due to an uneven 
distribution of the comet's supposed 
"dusty snowball" components, or to the 
crumbling of "mesas and hills" that 
may cover the surface of Encke's 1.2-
mile-diameter mass. 

Synthetic garlic 
Chemists at the University of Minne
sota have succeeded in synthesizing 
the active ingredient in garlic, allyl 
methyl trisulfic;le. The substance could 
be medically useful: It is known to in
hibit blood clotting, and it may lower 
cholesterol levels. It may also be used 
as an agent to kill some bacteria and 
fungi, and may even be used as an 
insecticide. 111!1 
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Casio's solar-powered scientific cal
culators put space-age technology 
easily within your reach. 

Our FX-910 is the logical 
choice for students and engineers 
alike. At only $24.95, it gives you 
algebraic logic, 48 functions and an 
8-digit + 2-digit exponent display
in a size that will fit as easily in your 
pocket as its price will suit your 
pocketbook. 

At the same time, our credit 
card-size FX-90 ($29.95) has 
members of the scientific commu
nity flipping-over its 49-function 
flip-open keyboard. Made possible 

by Casio's innovative sheet key 
technology, this handy feature 
makes complicated scientific equa
tions easier to solve because the 
major function keys are displayed 
oversize on their own keyboard. 

Like our FX-90, our FX-450 
($34.95) has a 10+ 2-digit LCD 
display and a keyboard with touch
sensitive keys. But the keys are 
double size and the number of 
functions increases to 68. Most im
portantly, it lets you calculate with 
the speed of light-and eight other 

Plank's constant and atomic mass. 
It also makes computer math calcu
lations and conversions in binary, 
octal and hex equally easy to use. 

Casio has more space-age 
instruments at down-to-earth 
prices than there is space for here. 
However your Casio dealer will 
gladly let you get your hands on 
technology that, until now, only the 
future held. 

commonly used physical h . I 
constants, including W ere mlraC eS never cease I 

I 
Casio, Inc. Consumer Products Division: 15 Gardner Road, Fairfield, N.J. 07006 New Jersey (201) 575-7400, Los Angeles (213) 803-84i11 r.Jgh'ed m tenal 
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6~hrs. 
We painted chis house in 6% hours 
with a Wagner Power Painter. 
It cook us 17 hours with a brush. 
Both were done excluding trim. 

3 
We painted a shutter 

in 3minutes 
with a Wagner 
Power Painter. 

It cook us 
22minutes 

with a brush. 

-• 1 

21mins. 
~painted an eight-foot 
section of chis fence 
in 21 minutes with a 
Wagner Power Painter. 
It took us 1 hour and 
20 minutes with a brush. 

.,~.;-
We painted chis wicker 
chair in 4% minutes 
with a Wagner Power 
Painter Jc took us 1 
hour with a brush. 

I 



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

In the case of painting. consider 
a Wagneu Power Painter~ instead 
of a orush. 

A Wagner Power Painter's 
should quickl}' make a 

. ......... T out of you. Just among 
the examples we've shown, die 
time saved is astonishing. 

And a Wagner Power Painter 
,.,) is ideal for dozens of other 

-' pain ng chores around the house. 

~rofessional-looking results 
made easier 

Of course. speed isn't a Wagner 
Power Painters only long suit. 

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

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

' ·1 
· . . 

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

'" .. "' 1 I' ..q.nny_paints. acquers. , 
stains. varnishes. and more 
Virtually any kind of latex or 

oil-based paint is compatible with a 
Wagner Power Painter. 

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

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

And cleanup is simple-just 
run the appropriate solvent through 
until its clean. 

No air compressor 
The secret to a Wagner Power 

Painter is a precision electric, piston
driven pump. 

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

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

Helpful attachments 
A variety of helpful attachments 

make Wagner Power Painters even 
more versatile. 

Complete outfits include things 
like a flexible spray tip design~ 
exclusively for floors and ceilings. 

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

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

· precision painting. 
But rather than simply reading 

about a Wagner Power Painter, we .. 
suggest you visit your local hard-
ware store, paint store. home center 
or wherever quality paints are sold. 

© 1982 Wagner Spray Tech Corp. 

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

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

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

WAGNER 
Brochures 
Dept.ll 
PO.Box9925 
Maple Plain,MN 55393 · 
Please send your free "How 
to .. :· brochures to help me 
learn more about pain~ing 

·: with a Wagner~ Power 
: ·. Painterto. · 

Name ________________ __ 

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

City-----------

State----Zip------
A./low 4·6 wulcs for ddivtry. 

The Right Tool for Painting.TM 



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

Choosing a heat source 

I have a 35-year-old 250,000-Btu 
furnace that will need replacing soon. 
It uses natural gas. I have read in 
POPULAR SCIENCE of many new alter
natives including high-efficiency heat
recovery furnaces, pulsed combination 
furnaces, geothermal heat pumps, etc. 
Can you tell me how to compare the 
initial installation costs with the sav
ings in operating costs so I can decide 
what system is best? 

Vilray Blair Ill, St. Louis, Mo. 

This type of comparison involves two 
types of costs: initial-purchase or in
stallation costs, and annual costs for 
fuel. Here's how to compare life-cycle 
costs: First, convert the one-time ini
tial cost to an equivalent annual cost 
by multiplying it by the capital recov
ery factor (CRF), which equals i/{1 -
(1 + i) - N]; i is the interest rate (the 
rate of return on money borrowed to 
purchase the new furnace. If money is 
not borrowed, i is the rate of return on 
your other investments, such as stocks 
and bonds), and N is the expected life 
of your new furnace. For example, if 
you earn 12 percent with an alterna
tive investment and expect the furnace 
to last for 20 years, the CRF is 0.134. 

Next, compare the annual cost with 
the expected annual saving as follows: 
Suppose that a high-efficiency furnace 
costs you $1,500 more than a standard 
one but saves you $300 per year. The 
annual extra cost of the better unit is 
$201 peryear($1 ,500 x 0.134). This is 
about $100 less than the energy saving; 
therefore the investment is a sound one. 

You can use this technique to com
pare various other furnace, heat-pump, 
and heat-recovery systems to find the 
one with the largest benefit to you. The 
method can be expanded to include tax 
credits, maintenance-cost differences, 
and many other factors. 

Problem paneling 

I paneled my attic and put three-inch 
insulation between the panels and roof. 
When it's cold, it's damp; my sheet
ing boards are warping; and the shin
gles seem to curl. What's wrong? 

Donald Evans, Washington, Pa. 

If your roof membrane is intact, the 
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source of your problem is probably the 
lack of a vapor barrier and lack of a 
means for water vapor to escape from 
the outer surface of the insulation. The 
more important of these two is the lack 
of a vapor barrier. It should be in
stalled between the paneling and the 
insulation with a minimal number of 
punctures and tears. The second prob
lem can't be fixed without redoing all 
your work; therefore I'd only install a 
very good vapor barrier and reinstall 
the paneling. 

Solar add-on 

I am planning to build a solar add-on 
similar to the one in your January 
1983 issue. According to the article 
the solar room is 15 by 18 feet with a 
rock bed six feet deep. This yields 
1,620 cubic feet. Isn't this too much 
thermal mass? Will it ever heat up 
enough to help supply heat to the rest 
of the house? 

Robert Wrenn, Raleigh, N.C. 

The rule for rock-bed volume in a fan
forced loop operated by a sun space is 
two cubic feet of gravel per net square 
foot of south-facing glazing. Therefore 
if your sun space is 18 feet long with 
61/2-foot-high vertical glazing, you need 
about210cubicfeet([18 x 6.5 x 2] x 
0.9) of clean, dry gravel in an insu
lated enclosure. (The f'actor 0.9 is the 
ratio of' net-to-gross area for the south
facing windows.) But the add-on to 
which you refer had three walls of 
glass plus skylights, and the thermal 
mass was designed to stabilize temper
atures year-round-the reason for its 
depth. 

Newspaper logs 

Please tell me about using rolled 
newspaper as a substitute for wood, 
or let me know which issues of PoPu
LAR SciENCE to check. 

Robert Lommel, Wayne, N.J. 

In the September 1974 issue ["What's 
New in Home Improvement"] a device 
called the Paper-Log Roller was de
scribed. It rolls newspapers into tight 
rolls that can substitute for wood logs. 
Write Cristen, Inc., 59 Branch St., St. 
Louis, Mo. 63147. "What's New in 
Home Improvement" in the February 

1974 issue introduced Kindelit. It uses 
five horizontal half-cylinders located 
beneath the andirons in a fireplace. A 
roll of newspaper is inserted into each 
tube to start a conventional wood fire. 
Contact Kindelabra Co., Box 253, Wel
lesley, Mass. 02181. 

Massive.heat storage 

I've read that 1,000 gallons of hot 
water will heat a house for three cold, 
cloudy days, so wouldn't 50,000 gal
lons heat it for 150 days, or clear 
through the winter? That way one 
wouldn't need to operate the solar col
lector at all in winter or worry about 
cloudy days, snow on the collector, or 
frozen pipes inside it. 

Robert D. Smith 
Swisher,· Iowa 

Assuming that your 1 ,000-gallon rule 
is correct, you would need 60,000 gal
lons or so for a typical heating season 
in Iowa. This amount of water will fill 
the basement of a 1 ,500-square-foot 
house to a depth of 5% feet. As you 
can see, the problem would be the cost 
of the storage tank, which you would 
"fill" with heat and then deplete only 
once a year. The usual tank of several 
hundred gallons is thermally filled 
and depleted many times per year, but 
the tank's economics are much im
proved. However if many residences 
used one large common tank, the sea
sonal-storage idea that you propose 
would appear to have merit because of 
the economics of scale. 

Better furnace performance 

I have been approached by a company 
that offers a furnace add-on. It uses a 
fan to pull the hot flue gas through a 
water spray, cooling the flue tempera
ture from 500 degrees F down to 150 
degrees F or less. The warmed air is 
then circulated through a heat ex
changer in the cold-air duct. 

Harley B. Coon, Portland, Ore. 

According to scientists at the Univer
sity of California's Lawrence Berkeley 
Laboratory, this device offers one of the 
most cost-effective methods of improv
ing the performance of an existing 
furnace. It's worthwhile to contact sev
eral suppliers of this heat extractor be-. 
cause przces vary. 

Got a question on an alternate energy such as solar. wind, 
water, or wood? Wondering about energy-conservation tech
niques for home heating or cooling? Every other month. al
ternating with "Adventures in Alternate Energy," Jan Kreider 
answers selected questions from readers. Send yours to En· 
ergy Questions, POPULAR SCIENCE, 380 Madison Ave., New 
York. N.Y. 10017. Queries can't be answered by mail. 
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Detroit Report 
By JIM DUNNE 

But changes in design may help 
eliminate these problems. Chrysler is 
already committed to the Mitsubishi
type Silent Shafts for its new 2.5-liter 
(153-cu.-in.) and 2.2-liter (134-cu.-in.) 
engines for 1986. Oldsmobile is plan-
ning similar balance shafts for its pro

,.--- ----------- - ----------------J posed 4-83 four-cylinder engine. Four

GM's '871/2 sports coupe 
Planned as a Chevrolet exclusive for 
at least one year, the 19871/2 L-special 
(shown above in sneak photographs ) 
will be built on the Citation III chas
sis but will share little in styling. For 
comparison, the L-special has a 103-
inch wheelbase and an overall length 
of about 180 inches; the Monte Carlo 
has a 108-inch wheelbase and is just 
over 200 inches long. 

Base engine will be a 2.2-liter (134-
cu.-in.) four-cylinder based on the two
liter (122-cu.-in.) engine Chevy now 
builds for the Cavalier. As an option, 
a 3.2-liter (195-cu.-in. ) overhead
camshaft V6 will also be offered. This 
is an upgraded version of Chevy's 2.8-
liter (171-cu.-in.) V6. 

The smaller car will weigh at least 
500 pounds less than the 3,200-pound 
Monte Carlo. With the lighter weight, 
small engines, and a five-speed trans
mission, fuel mileage should be dra
matically improved. Look for EPA city 
numbers in the high 20s. Currently, 
Monte Carlo gets an EPA city rating 
of 20 mpg with the most economical 
engine and transmission. 

Sleek aerodynamic body tuning is 
readily apparent on this model. Note 
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the sharp rake of both the windshield 
and hood, which should enable the car 
to slip through the air with little re
sistance. The side-window area closely 
resembles that of the BMW 633CSi 
coupe. At the rear, wind-tunnel engi
neers have added a tall hunched-up 
rear deck to minimize drag. That aero 
tweak also adds trunk space. 

A close look at the car reveals a 
Pontiac-style grille and hideaway 
headlights. Insiders believe that Pon
tiac will be the next General Motors 
division to get the L-special. The car 
seems to be primarily Chevy from the 
A-pillar back, with engineers trying 
the Pontiac nose on the Chevy proto
type. Note the different shapes of the 
front and rear wheel arches, which is 
normally considered a design no-no on 
new models. 

Four-cylinder fixes 

Two problems with four-cylinder en
gines have slowed their acceptance in 
passenger sedans. One is their inher
ently poor harmonics at certain engine 
speeds, which causes vibration. The 
other is their need to operate at high 
rpm to develop adequate levels of 
power. 

valve-per-cylinder-head designs and 
further refinement of the turbocharger 
may mean increased power for the 
fours. No doubt, greater acceptance 
will follow closely on the heels of these 
developments. 

Keeping cool 

Engineers are taking a micro-close 
look at how engine cooling systems 
work. 

One study suggests putting a spe
cial coating on certain sections of the 
water passages in the engine to elimi
nate or produce "hot spots" to aid com
bustion. The coating would take the 
place of thick- and thin-wall coolant 
passages that affect temperatures in 
current engines. 

A second area of research involves 
a special sealed coolant that doesn't 
need a radiator. This would also elimi
nate hoses and a water pump. Alto
gether, that could mean as much as 
100 pounds in weight savings. 

Why not, like Porsche, go to air cool
ing? Experts say that although it's a 
good idea for small engines, it's diffi
cult and expensive to meet emissions 
standards with larger- displacement 
air-cooled engines. 

Breathing better 

"The key to more power is getting more 
air into and out of the engine," says 
Oldsmobile chief engineer Bob Dorsh
imer. "And there's more than one way 
to do that." 

Although most auto makers are 
turning to turbos for better perfor
mance from their low-power engines, 
others are looking at tuned induction 
and multiple intake and exhaust 
valves to get the job done. Latest to 
show interest in a four-valve-per
cylinder head is Volkswagen, which 
hints that a 16-valve four is in the 
cards for Scirocco. VW wants to beef 
up the power in its performance leader 
and is evidently leaving turbocharged 
gasoline engines to its sister company, 
Audi. · 

For 0 Ids, Dorshimer has eschewed 
the turbo and instead will have a 
tuned-induction version of the V6 
diesel. Olds is also planning a new 
double-overhead-cam four for introduc
tion within two years. 11!1 
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POPULAR SCIENCE CAR TEST #186 
Total cars tested to date: 681 

{ I ··-- ,.; 

- · -

Quick-lane quartet (clockwise from top left): Chevrolet snakes through low-speed grid; Nissan 300ZX turbo launches 
Corvette rockets through high-speed grid; Porsche 944 zero-to-60-mph run; Mazda RX-7 noses into brake lane. 

-Corvette, Porsche 944, 
MazdaRX-7, andNissan 300ZX turbo 

PS testers roll out America's fastest sports car at Bridge
hampton Race Circuit for an all-out performance showdown 
with three of the world's quickest fast-lane challengers. 
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By JIM DUNNE and JACK KEEBLER 
Photos by Greg Sharko 

E 
very year they go faster, stop 
shorter, handle better, and-of 
course- cost more. We captured 

four of the most desirable sports cars 
on the American scene for our com
parison test: Chevrolet Corvette, 
Mazda RX-7, Nissan··aoozx turbo, and 
Porsche 944. Each of these vehicles is 
noted for its outstanding acceleration 
and above-average braking, maneu
verability, and handling. But we also 
found some features that sports-car 
drivers often forget to mention, such 
as high interior sound levels, poor ride 
quality, and difficult entry and exit. 

Another problem is the high cost of 
these fun-to-drive models. Prices range 
from a "low" of about $16,850 for the 
GSL-SE version of the RX-7 to almost 
$26,000 for the Corvette. But for the 
money, buyers can also expect some 
of the best driving equipment avail
able on any production automobile. 

These features include four-wheel 
disc brakes, low-profile tires, highly 
refined engines, and heavy-duty man
ual transmissions for the driver who 

[Continued on page 26 ] 

Turn page for test results and specs 
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Here's the latest innovation in installation-free two-line phones. You'll have Tone/Pulse 
switching, a real hold button, and you'll even have conferencing between the two lines. 

You're on the phone. You're talking to 
two of your oldest friends. The three of 
you haven't chatted together for ages. 

While you're busy reminiscing about 
old times and catching up on the latest 
gossip, you give your new two-line con
ference phone an appreciative little pat 

Across the street or across the coun
try, with standard phone lines or dis
count services, this phone will let you 
make great use of your two phone lines. 

And best of all, there are no monthly 
rental charges. And, it simply plugs into 
your existing modular phone line(s). 

So, if you now have two separate 
phones or an expensive two-line Phone 
Company Phone, just unplug the modu
lar plugs from your existing phone(s), 
plug in and start talking. 

LIGHTS, CAMERA. ACTION 
Push the Line 1 or Line 2 button and 

lift the receiver. A red LED will light to 
show which line is in use. And, you won't 
ever pick up the phone when someone 
is using another extension because the 
LED lights any time the line is in use. 

If you want to 
change phones or if 
the other line rings, 
push Hold. The in 
use LED will change 
from red to green. 
You can now pick 

• • up any extenston m 
your home and con
tinue your conver
sation. This phone 
has true hold. 

The phone is tone/ 
pulse switchable. 
Just switch it to fit 
your area. Or, dial 
in pulse to access 
your Sprint or MCI 
number, then switch 
to tone for dialing. 

D 
LINE2 

w 

In addition to the selectable high/low 
or off ringer, there are LEOs that show 
which line is ringing. Just push the but
ton next to the blinking LED to answer 
the phone. It's a great convenience at 
night Plus, the LEOs light even when 
you have the ringer off. 

The conference feature is incredibly 
easy to use. You don' t have to hang up, 
call out. or do anything special. Whenever 
you push the conference button, your 
two lines are connected. 

Look what you can do. While you are 
talking on one line, you might want to 
add a third person to your conversation. 

You can put whichever line you are 
using on hold, and use the other line to 
call out Then just push Conference and 
both calls will be joined. 

If you are talking on the phone and 
your other phone rings, you can either 
put the first call on hold, or simply push 
Conference and you' ll both answer the 
second call. 

And finally, if you are in a tone area 
and you're talking on the phone, you 
don' t even have to put your first call on 
hold if you want to call out 

•••••• • • • • • • 
• • • • • • •••• • • . . . . . . 
• • • • • • 

Just push Conference, listen for the 
dial tone, and dial your number. It's easy, 
it's fast. and group conversations can be 
really productive for work and fun with 
friends and family. 

EVERYTHING YOU' D EXPECT 
And, you' ll love the feel of this phone. 

It' s the perfect combination of familiar 
Phone Company fit and feel with the 
addition of super electronic con
venience features. 

You' ll be able to laugh at local power 
failures because it is line powered and 
requires no AC. Plus, its LEOs are powered 
by 2 9V batteries (included). It's made by 
TeleConcepts and backed by their stan
dard limited warranty. 

TWO LINES--TWO CHOICES 
All the convenience features described 

' 

above are available in your choice of the 
standard desk model or the super ele
gant Thinfone ... Every convenience fea
ture of these ivory beauties is identical. 

But, the Thinfone .. has some extras. 
At night you'll really appreciate the soft 
green illumination of its buttons. Wow, 
you can dial in total darkness. 

The Thinfone .. may be desk or wall 
mounted And finally, it has a Hook Switch 
(hang up button) on the handset 
A TWO LINE WONDER RISK FREE 

Call your friends. Feel and hear the 
quality of this phone for yourself. Then 
try out the conference feature. 

If you' re not 100% satisfied, simply 
return the phone to OAK within 30 days in 
its original box for a courteous refund. 

To order your TeleConcepts Two-Line 
Phone with Hold, Conference and Tone/ 
Pulse Switching risk free with your credit 
card, call toll free or send your check. 
not for the up to $129 we have seen the 
Thinfone .. selling for. 

Send just$59 for the Desk Model ($4 
P&H) Order No. 9848. Or just $69 ($4 
P&H) for the Thinfone .. . Order No. 9849. 

OAK 11015 

INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
FOI' credit card Ol'dera c all 24 houra • day 7 daya • -• 

CALL TOLL-FREE . . . 1-800-325-0800 
10845 Vanowen St .. N. Hollywood CA 91605 
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Sports-car showdown 

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 difficulty; 4, easy; 
5, very easy. 

... 
~~ ~ c >< 

41 ..c 
~ 41 

N ";- ~ ~q i!!oot :; i: 
a~ ~><·-O:J cf~ ::ea: z.., _ 

Checking fluid levels 
Battery 5 5 5 5 
Master cylinder 5 5 5 5 
Windshield washer 5 5 5 5 
Engine oil 5 3 3 5 
Coolant 5 5 3 5 

Checking the engine 
Spark plugs 3 3 2 5 
Distributor 3 5 4 5 
Carb adjustment Fl. Fl. Fl. f. I. 
Oil filter 3 4 4 5 
Oil fill 3 3 4 5 

Replacing hoses 
Upper radiator hose 2 5 3 2 
lower radiator hose 4 4 2 3 
Heater hoses 2 3 2 2 

Changing bulbs 
Headlights 5 3 3 3 
Taillights 3 3 3 4 
Front running lights 5 3 3 3 
Front parking lights 5 3 3 3 
Front directionals 5 3 3 3 
Rear directionals 5 3 3 4 
Rear running lights n.a. 3 3 4 

Checking fuses 5 4 4 4 

Spare-tire accessibility 2 3 3 3 
Changing belts 5 4 2 3 
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Test results, dimensions, and specs 

TEST RESULTS 

Chevrolet 
Corvette 

Acceleration (sec.) 0-60 mph.... 6.9 
Brake test (cool) 60- 0 mph 

Stopping distance (ft.) .............. 141 
Pedal pressure (lbs.). ...... ....... .. 60 

Brake test (hotl 60- 0 mph 
Stopping distance (ft.).............. 145 
Pedal pressure (lbs.) ................ 40 

Interior noise @ 60 mph CdBAl .. 75 
Handling test (mph) ............... ..... 65.5 
Maneuverability test (mph).......... 29.1 

EPA FUEL MILEAGE (mpg) 
High\Yay ........................................ 28 
City ................... ........................ ..... 16 
Calif. city ........... ........................... 16 

PS FUEL-MILEAGE TESTS 
(steady-state mpgl 
35 mph ............... ......................... 26.8 
55 mph ... ..... ................ ..... ... .. ...... 23.7 

Mazda 
RX-7 

86 

158 
120 

148 
124 
72 
60.7 
29.2 

29 
19 
19 

30.7 
25.3 

Nissan 
300ZX turbo 

8.9 

135 
50 

170 
120 
74 
65.0 
29.6 

30 
20 
20 

33.8 
29.9 

P04'sche 
944 

9.6 

146 
90 

153 
86 
72 
64.7 
30.3 

35 
22 
21 

NOTE: PoPutAR Sc•ENC£ fuel-economy results are derived by driving the test vehicle over a flat. measured mile at sea level. 
Fuel consumption is measured using Pierburg PLU-1 16 liquid flowmeters with an accuracy of plus or minus 1.0 percent 
of actual flow rate. To eliminate the effects of wind, we average consumption after two north and two south runs. 
TEST CONDITIONS Ambient lemperature. SO"F; relative humidity, 70 percent: barometric pressure. 30.0 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 

962 
176.5 
46.7 
71.0 
59.6/60.4 
50 

36.4 
49.3 
42.6 

Engine type . ....... ..... ..................... V8 
Displacement (cu. in./L) .............. 350.0/5.7 
Compression ratio .................... .. .. 9.0:1 
Carburetion ........ ... ....... ....... ..... .... F.l. 
Net hp ® rpm ................ .............. 205 @ 4,200 
Net torque (It -lbs.) 0 rpm .......... 290 ® 2,000 
Transmission ...... .......................... 4-speed 'manual 
Axle ratio .. ..... ............................... 3.310:1 
Tire make...................................... Goodyear 
Tire type. ........................... ............ Eagle VR 50 radial 

Tlfe s•ze .... .. ............... ..... .. ............ 225/50VR 16 
Steering .................. ...... .... ............ Rack and pinion 
Overall steering ratio... ..... ........ .... 13.0:1 
Turns, lock to lock ............... ..... .... J. 96 
Turn diameter (ft.) ............ ............ 40.1 
Front suspension.. .. ..... ........ ......... Independent, 

single lower arm. 
libergtass-plastic 
transverse 
leaf springs 

Rear suspension ................... ..... .. Independent, five
link type, mono-leaf 
plastic springs 

Front stabilizer-bar 

95.3 
169.0 
49.6 
66.0 
55.9155. I 
5.7 

37.2 
40.0 
41.5 

Rotary 2 
8011.3 

9.4:1 
f. I. 
135@ 6.000 
133@ 2.750 
5-speed manual 
4.076:1 
B. f. Goodrich 
Radial TA 60H 

215160HR14 
Rack and pinion 
I 7.0-20.0:1 
3.40 
315 
Independent. 
strut -type, 
coil springs 

Watt linkage, 
four-link type, 
coil springs 

91.3 
170.7 
51.0 
679 
55.7/56.5 
5.9 

34.0 
400 
46.5 

V6 
1806/3.0 
7.8:1 
F. I. 
200@ 5.200 
227@ 3.600 
5-speed manual 
3.545:1 
Goodyear 
Eagle GT radial 

215/60Rl5 
.-

Rack and pinion 
17.0:1 
2.80 
32.2 
Independent, 
MacPherson struts. 
coil springs 

Independent. 
trailing arms. 
coil springs 

945 
170.0 
50.2 
68.3 
58.2/57. I 
4.9 

37.0 
42.0 
47.0 
32.0 
32.0 
14.0 

- 40 
22.0 

In-line 4 
151.0/2.5 
9.5:1 
f. I. 
143@ 5.500 
137@ 3.000 
5-speed manual 
3.890:1 
Dunlop 
SP Sport 
Super 04 radial 
205/60VR15 
Rack and pinion 
22.4: I 
4.02 
31.2 
Independent, 
MacPherson struts. 
coil springs 

Independent, 
diag. arms. trans
verse torsion bars 

diameter (in.) ............................ 1.0 091 0.87 0.85 
Rear stabilizer-bar 

diameter (in.) ............................ 0.79 0.59 0.86 0.55 
Brakes ............. .. ......................... .. Disc-disc Disc-disc Disc-disc Disc-disc 
Brake swept area (sq. in.) .. ........ 329.9 296.0 n.a. n.a . . 
Fuel tank (gal.) ............................ 20.0 16.6 19.0 16.4 
Trunk space (cu. ft.) .................... 17.90 13.80- 15.25 24.0* 
liltover height (in.) ...................... 35.7 33.0 32.6 37.0 
Curb weight (lbs.) .. ....... ..... .......... 3.117 2,380 3.029 2. 778. 
FI R weight distribution(%) ... ..... 51/49 52/48 51/49 49/51 
Basic price ................ ..... .......... ..... $23,346 $15.295 $18.669 $21,440 
Price as tested ........ ..... -................ $25,9441 $16,8432 $21,39g3 $24,0354 

Major options (over $100): 1 Electronic radio $153. engine-oil cooler $158. power door locks $170. speed control $185, 
Bilstein shock absorbers $189. six-way power seats $215. leather seats $400, transparent roof $595; 2air dam $199, spoiler 
$199. rollbar $210, radial tires $432, Momo wheels $450; 3delivery $195. T-bar roof $800, leather-digital package $1.900: 
4 side moldings $155. alarm $200. rear-window wiper $240. sport seats $250. cruise control $295, AM-FM stereo $600, 
forged-alloy wheels $725, stabilizer bar $1,300 

'With rear seat folded 

.. 



$59 BREAKTHROUGH 

Gone are the cheap one-piece phones. But memory dialing, tone/pulse switching, speaker
phones and comfortable phone company design handsets are the legacy of the t 

It was a battle. last year, with millions 
of cheap one-piece phones around, the 
Phone Company was under siege. 

But revenge is sweet Because, as fast 
as they appeared, most of the cheap 
manufacturers have gone. 

One-piece phones that didn't feel like 
our familiar American phones are gone. 
And, millions of Americans have simply 
kept renting their old phones. 

So, the Phone Company's revenge is 
complete. Its great feeling handsets, re· 
liability and America's complacency, have 
won the Phone Company a major round. 

But, with 70 million American homes 
at stake, you can bet that the real war is 
just beginning. So. while the Phone Com
pany relaxes after the battle, a second 
wave of 'smart phones' is arriving. 

INDEPENDENTS REVENGE 
Everyone's learned a lot. The Phone 

Company is offering features and the 
Independents have gotten the license of 
a regular Phone Company handset. 

But, this time the Independents are 
way ahead. Now you can have a stand· 
ard phone with a standard feeling hand
set just like you've had for years. 

Plus, look at this. You can have 10 
memory dialing, tone/pulse switching 
and you'll even get a great sounding 
speakerphone, all for just $59. 

LOADED 
Imagine the convenience of having a 

phone that dials for you in either Tone or 
Pulse at the touch of a switch. It will 
remember and dial any 1 0 numbers, in· 
eluding last number redial. 

And, best of all, you can dial your 
numbers without ever lifting the recei
ver. Just push the hands free button and 
you'll be using your all new, super clear, 
totally automatic speakerphone. 

If you do decide to lift the receiver, 
you'll find it cradles right on your shoul
der just like a Phone Company phone. 

So, using this phone is like finding an 
old friend who's been educated since 
the last time you saw one another. 

PERFECT MARRIAGE 
The real claim to fame of this phone is 

its marriage of Phone Company fit and 
feel with super convenience features. 

Imagine walking around the room, 
taking notes or even washing the dishes 
while you talk on the phone. 

And, with a speakerphone, anyone 
else in the room can join in too. You'll be 
heard loud and clear whether you are 
nearby or across the room, because this 
phone has a built-in condenser mike. 

This speakerphone uses a new light· 
ning fast auto-simplex design. It's one of 
the reasons that it sounds so good. You 
see, instead of talking and listening at 
the same time and sometimes getting 
feedback and hollow sound, this phone 
only does one at a time. 

But, don't be misled. You won't even 
know it's happening. The computer brain 
in this speakerphone switches back and 
forth automatically with such lightning 

speed, it took us about 10 minutes of 
conversation to be sure. 

Of course, there are no push-to-talk 
buttons. Everything is automatic. And, 
you're in full control. You' ll have a full 
range volume control, and you can switch 
to the comfortable handset at any time. 

The handset has its own condenser 
microphone and a headphone quality 
speaker in the earpiece to let you hear 
and be heard with astonishing clarity. 

THERE'S MORE 
You'll love dialing with this phone. 

There are no cheap flat buttons. You'll . 
have sculptured keys that fit your finger 
and feel solid. But. the best part of this 
phone is not dialing at all. 

You' ll have a super fast 10 number 
automatic dialer that works with both 
the handset and the speakerphone. 

Dialing with the speakerphone is really 
nice because you don't have to lift the 
receiver unless you reach the person 
you want to talk to. 

TONE • • 
PULSE PROGIMUTE HAND Fl EL 

Each number you store may have up 
to 1 6 digits and you can switch from 
Pulse to Tone at any time. So. if you live 
in a Pulse area and want to use Sprint or 
MCI, just dial your local access code in 
Pulse, then switch to Tone. 

Don't worry about this memory dialer 
forgetting. When you put in 3 standard 
AA batteries, all your memory is protec
ted. And, because this phone is totally 
telephone line powered, it doesn't require 
an AC plug. So, local powerfailures won't 
affect your ability to use your phone. 

THE FINAL FACTS 
This phone is loaded with all the latest 

phone features. Its electronic ringer has 
high, low and ·off for privacy' settings. 

./ 
# ,. • • • •' 
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Both its handset and phone line cords 
are disconnecting modular cords. So, 
just plug it in and start talking. 

The phone is slanted toward you for 
ease of use. A stand flips out to give you 
a comfortable dialing angle for desk or 
counter use. 

The phone also mounts easily on the 
wall with two screws. There's a mute 
button for privacy and LED indicators 
show various operations. 

It's made by Unitech, the large per
sonal stereo and telephone manufac· 
turer. You can be sure that the circuitry 
and sound quality are state of the art It's 
backed by their limited warranty. 

UNITECH'S REVENGE 
RISK FREE 

Wait till you hear the sound. Wait till 
you feel the handset against your ear or 
cradled on your shoulder. Talk on the 
speakerphone and use the automatic 
dialer risk free. 

If you're not 10096 satisfied, simply 
return the phone in its original box within 
30 days for a courteous refund. 

To order your Unitech Automatic Dial· 
ing SpeakerPhone risk free with your 
credit card, call toll free or send your 
check for OAK's incredible breakthrough 
price of just$59 plus$3.50 for postage 
and handling. Use Order Number 9801. 
CA res add Sales Tax. 

Well, the Phone Company has had its 
revenge against the cheap one-piece , 
manufacturers. But, with the marriage of 
fit, feel and technolgy, the real winner is 
going to be you, the phone user. 

OAK 11007 ., 

INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
FOI' c.-.dlt cwd ord•• c.ll24 houra • day 7 days • w••k 
CALL TOLL-FREE . •• 1-800-325-0800 
10845 Venowen St., N. Hollywood CA 11805 
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BIG DAN. 
THE GUMOUT MAN. 
SAYS. 

• 
• 

• 
• 

• 
• 

• 
• • 

• 

When a car needs a tune-up, 
the symptoms are much like 
those of a dirty fuel system: 
Hard to start, rough running, 
stalling, loss of power. 

But before you spend a small 
fortune on a tune-up, try 
Gumout Carburetor and Fuel 
Injector Cleaner. Pour Gumout 
in the gas tank. It's easy to do, 

JRti 011 No · • ' . ~L£4t4t 
B II 

inexpensive too. Gumout works 
as you drive. And Gumout aerosol 
Jet Spray cleans outside the 
carburetor. 

Gumout Liquid and Jet Spray
together they help engines run 
smooth. Help save gas, too. So 
when your car starts acting like it 
needs a tune-up, try Gumout first. 
It might just save you a bundle. 

THE TUNEUPS 
Gumout is a division of the Pennzoil Company. e 

Sports-car showdown 
wants optimum control over the en
gine's power delivery. In addition, some 
of the more unusual special features 
include unidirectional tires on the 
Corvette, twin counterrotating balance 
shafts in the Porsche's four-cylinder 
engine, an electrically adjustable sus
pension system in the 300ZX turbo, 
and a fuel-injection-equipped rotary en
gine in the RX-7. 

Line up the engines in this high
output bunch, and you find an amazing 
diversity of approaches to top perform
ance. Corvette has the oldest and 
most familiar engine. It's a proven 
350-cu.-in. small-block V8 with dual
throttle-body fuel injection. The 350 
is teamed with a four-speed manual 
transmission with overdrive. This com
bination grabbed top honors in the 
zero-to-60-mph acceleration tests. In 
fact it's the fastest production car we've 

Continued 
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Tom Marriott (top photo, r igh t), fuel
economy technician , poin ts out multi
poin t fuel-injection system on 300ZX to 
Keebler. Corvette (above) posted sh ort
est hot-stop distance for th e four vehi
cles desp ite its 3,117-lb . weight. 

.;jJ. 
. 
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Make your stereo system's sound explode with life. Improve the sound quality by 30 to 
50%. Plus, you'll add tape dubbing too with this limited BSR $89 close-out. 

It's like night and day. Crashing cym- is an especially great feature for bass with just 15,000 of last yea(s model 
bals, the depth of a string bass, more starved portables and high-end starved before they shut down for the new one. 
trumpets or more voice will come bursting car stereos to make them come alive. They had already paid for all the tool-
forth from your stereo at your command. .-TAPE 1-. .-TAPE 2-. ing, all the research and design, so we 

You' ll make your music so vibrant that INPur lliJTPUT 
1~ our w lliJT were able to buy these for less than half 

it will virtually knock your socks off when LEFT Lm the normal price, for cold hard cash. 
you use this professional quality 10 band So, you can go to any HiFi store and 
stereo Sound Detonator Plus Equalizer. R;GHT buy this yea( s design in an ADC equalizer 

It has a frequency response from 5hz made by the parent company BSR, or you 
to 1 OO,OOOhz ± 1 db. BSR, the ADC equal- And, look at this. There are two tape can get this $249 value BSR equalizer 
izer people, make this super equalizer inputs and outputs, so you can dub from while our limited supply lasts, for $89. 
and back it with a 2 year limited warran- tape deck A to B, or make two tapes at THE FINAL FACTS 
ty. Our $89 close-out price is just a frac- once with or without equalization. There are 20 slide controls, each with 
tion of its true $249 retail value. EASY HOOK UP a bright LED to clearly show its position. 

CAN YOUR STEREO Use your tape monitor circuit, but don't Each control will add or subtract up to 
SOUND BETTER? lose it. Now your one tape monitor cir- 12db. (That's a 24db range!) 

Incredibly better. Equalizers are dif- cuit lets you connect two tape decks. There are separate sound detonation 
ferent from regular bass and treble con- Just plug the equalizer into the tape slide controls for each channel at 31hz, 
trois. And, 10 band EQs are the best. ' in' and 'out' jacks on your receiver. We 62hz, 125hz, 250hz, 500hz, 1 ,OOOhz, 

Bass controls turn up the entire low even supply the cables. 2000hz, 4000hz, 8000hz. and 16,000hz. 
end as well as the low mid-range, making As you listen to your records, FM or LED VU meters with ±0.5db accuracy 
the sound muddy and heavy. With an 'aux', any time you push the tape mon- show levels for each channel. It is 17" 
equalizer, you simply pick the exact fre- itor switch on your receiver you' ll hear wide, 6%'' deep and 4%'' tall. 
quencies you want to enhance. your music jump to life. PUT LIFE INTO YOUR MUSIC 

You can boost the low-bass at 31hz, Theoutputfromyourreceiverisalways RISK FREE 
62hz and/ or 125hz, and the mid-bass at fed directly to your tape decks for re- Prepare for a shock the first time you 
250hz and 500hz to animate specific cording, and with the touch of a button, switch in this equalizer. Instruments you 
areas of the musical spectrum. you can choose to send equalized or non- never heard in your music will emerge 

And, when you boost the part of the equalized signal to your recorders. and bring a lifelike sound that will envelop 
bass you like, you don't disturb the mid- When you want to listen to a tape you and revolutionize your stereo system. 
range frequencies and make yourfavorite deck, just press a tape monitor button If your system doesn't spring to life, 
singer sound like he has a sore throat. on the equalizer and your tape deck will simply return the equalizer within 30 
The high frequencies really determine work exactly as it did before. Except, days in its original box for a refund. 

the clarity and brilliance of your music. that now you can choose to listen with or To order your Sound Detonator Plus 
You can boost the mid-range and highs without equalization and you can dub. Tape Dubbing BSR 11 OX 10 Band Stereo 

at 1 ,OOOhz, 2,000hz, 4 ,000hz, 8,000hz You won't be listening to any distor- Frequency Equalizer risk free with your 
and 1 6,000hz. So, you can bring crash- tion or hum. The Sound Detonator Plus credit card, call toll free or send your 
ing cymbals to life at 16,000hz while at has a 95db signal to noise ratio and total check not for ADC's $249 value, but for 
the same time you cut tape hiss or an- harmonic distortion of just 0 .01896 only $89 plus $7 for postage and han
noying record scratches at 8000hz. Once you've set your equalizer con- dling. Order No. 9724. CAres add 696 tax. 

You can also boost or cut specific trois, switch it in and out of the system. Wake up the sound in your stereo. 
mid-range frequency areas to add or You' ll hear such an explosive improve- Your sound will explode with life as you 
subtract vocal, trumpets, guitars or what- ment in sound, you' ll think you've added detonate each frequency band with new 
ever instrument ranges you prefer. thousands of dollars of new equipment musical life. And now you'll be in control 

GREAT FOR 2 TAPE DECKS WHY A CLOSE-OUT? of two tape decks as an added plus. 
You can push a button and transfer all Last year OAK closed out over 18,000 

the equalization power to the inputs of of BSR's 7 band equalizers because BSR 
two tape decks. So, if you have a cassette had decided to only sell equalizers under 
deck in your car or a personal stereo that their ADC name and they still had some 
you wear, now you can pre-equalize your left with the BSR name on them. 
cassettes as you record them. Well, as Detroit comes out with new 

Now you can get all the dramatically cars each year, ADC comes out with new 
enhanced sound wherever you are. This equalizers. We got them to supply us 

OAK 11023 

INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
For credit cerd order• cell24 houre • dey 7 deye • week 

CALL TOLL-FREE. . . 1-800-325-oSOO 
10846 Vanowen St .• N. Hollywood CA 91806 
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Features hundreds of brand name stereo products and ... 

0 

the finest popular, quality home audio components, plus ... 

the latest tdephone products - all at money savina 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 
fmd 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 

81 SVRB TO MBNTION Popular SdeKe when c:allins. 

In Virginia call toll free 

800-552-3961. 
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Sports-car showdown 
tested in more than a decade, with an 
average of 6.9 seconds. That's with 
an observer and our test equipment 
aboard. (Unofficial tests with only a 
driver netted a sub-six-second time.) 
The V8's behavior at low speeds and 
idle was smooth and quiet except for 
the snarl from the large-diameter, low
restriction exhaust. As might be ex
pected the Corvette's fuel economy was 
the poorest in the group, averaging 
about 20 mpg. 

Mazda leaves no doubt about its 
commitment to the rotary engine. The 
latest version has 34 more horsepower 
than its predecessor, thanks to fuel in
jection and. a tuned intake manifold. 
Total output is now 135 horses. This 
test model finished second in our ac
celeration runs with an average of 8.6 
seconds. That's the best we've ever re
corded for the RX-7. A few rough edges 
that remain are the deceleration pop 
in the exhaust and a momentary shake 
as engine speed nears idle after rev
ving to high rpm levels. 

Nissan's V6 turbo engine is new this 
year. It replaces the venerable in-line 
six of the earlier Z models. Though 
the new engine is no smoother than 
the in-line six, it's more powerful by 
20 horsepower in the turbo version. 
Less-obvious benefits of the new en
gine are the eight-inch-shorter block 
and 15-percent-lighter weight. Zero-

to-60 time for the new car is a fairly 
impressive 8.9 seconds. That puts the 
300ZX behind the Corvette and RX-7 
but well ahead of the 944. We might 
have recorded faster times on the 
300ZX, but high ambient temperatures 
during our noontime acceleration runs 
(the temperature was 80 degrees F) 
seemed to have a power-sapping effect 
on the turbocharged engine. One of 
the best things about the three-liter 
(180.6-cu.-in.) power plant is the lack 
of attention it draws. It's quiet, smooth, 
and does not over-rev during all-out 
acceleration or when downshifted for 
power. 

Finally there's the 2.5-liter (151-
cu.-in.) Porsche four-cylinder. It's an 
engine that's convinced us that smooth, 
vibration-free running is not exclusive 
to large-displacement reciprocating 
engines. The trick: Mitsubishi-designed 
counterrotating balance shafts buried 
in the block. They spin at twice the 
speed of the engine to cancel out the 
vertical and horizontal vibrations pres
ent in all four-cylinder engines but 
more noticeable in big fours. 

Stoplight blastoffs are not part of 
the 944's bag of tricks, however. This 
drive train is set up for European-style 
driving. And that means that the en
gine actually gets up to the higher out
put range of its power curve best in 
second and third gear. We also noted 

Continued 

Performance comparison with selected models 
Actelera- Brakes Maneuver-

MPI (city tion 0-60 60-0 mph Handling ability Noise 0 60 
driving) mph (sec:.) (hot) (ft.) (mph) (mph) mph (dBA) 

1984 Chevrolet CONetle V8 16 8.4 157 65.4 276 73 

1983 Porsche 944 in·line 4 23 9.8 167 660 28.0 72 

1983 Datsun 280ZX turbo in-tine 6 19 8.6 174 64.0 27.6 72 
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Earlier this year we offered a 15" BSR speaker system with the wrong tweeter at a close-ou_t price. 
Now, here's a super improved version of the same speaker for the exact same close-out pnce. 

It was a mistake. Somebody goofed 
and put the wrong tweeter in 3500 of 
BSR's best 15" 3-way speaker systems. 

THUNDER LIZARDS 
BSR' s salesman referred to the speak

ers as Thunder Lizards because the 15" 
acoustic suspension bass driver is so 
powerfully dramatic that it can literally 
recreate the power of an ear;thquake or 
explosion in your living room. 

Unfortunately, without the brilliant and 
powerful exponential horn tweeter, the 
bass simply overwhelmed the highs and 
so the name Thunder Lizard was born. 

But, OAK came to the rescue. We not 
only bought all3500 ofthe speakers, w e 
bought the exponential horn tweeters 
that BSR had left out and let our cus
tomers install the correct tweeter them
selves. The highs and lows this system 
created were nothing short of awesome. 

BUT, THERE'S A PROBLEM 
We thought we'd have enough speakers 

for the rest of the year, but we sold over 
3300 in just our Spring Catalogs. So, we 
went back to BSR and tried to buy more 
of the speakers. But, they only sold us 
the first batch at a close-out price be
cause they had put in the wrong tweeters 
and didn't know what to do with them. 

BSR said that luckily they didn't make 
mistakes very often and the only other 
' problem' they had was an inventory of 
6000 too many super tweak 8" mid
range drivers with an exotic polypro
pylene cone they used for an expensive 
BSR tower system. 

LOOK NO FURTHER 
Well, to make a long story short, we 

got BSR to replace the plain paper 5" 
midrange in the Thunder Lizard Mistake 
with the new exotic 8" polypropylene 
midrange driver. And, they put the cor
rect tweeter in for us too. 

So, for exactly the same close-out 
price, we have 6000 speaker systems 
that produce a kaleidoscopic panorama 
of sound that is nothing sort of incred
ible. You're in for an earthshaking, bone 
jarring musical experience. 

The exponential horn tweeter gives 
you startling dramatic highs to 20Khz. 
You won't just hear cymbal crashes, you 
will experience them. The highs are sim
ply brilliant. Plus, a brilliance control 
lets you decide just how powerful you 
want the highs to be. 

The bass, all the way down to 20hz is 
reproduced with thundering accuracy by 

the pride of the BSR line, a 15" acoustic 
suspension bass driver. The lows seem 
to have life of their own. 

You'll hear string basses emerge that 
you never knew were in your recordings. 
Just a bass drum is an experience. 

And finally, the midrange from 1OOOhz 
to 4000hz is flawlessly reproduced by 
the newest development in high-tech 
speakers. Instead of using paper, poly
propylene is used. 

Its characteristics give incredible purity 
to the entire midrange. It's much more 
accurate than a paper midrange. 
And, it's a perfect match for the drama

tic thundering bass and startling highs 
these speaker systems produce. There's 
a presence control that lets you adjust 
the midrange level to suit your taste. 
GREAT LOOKS AND GREAT SOUND 

The beautifully crafted wood-grain ap
pearance cabinet is 29" tall, 18" wide 
and 1 ow· deep. It comes with a beauti
ful removable real cloth speaker grill. 

BSR backs this system with a 2 year 
limited warranty, and speaking of protec
tion, the tweeter is fuse protected. The 
system can handle 180 watts peak, 90 
watts continuous and requires 1 5 watts. 

NEVER AGAIN? 
BSR says that this is it. When these 

6000 speakers are gone, there'll be no 
more. They say they have no more mis
takes and no more extra speakers. 

Well, we're delighted they make mis
takes. And, we know once you've heard 
these 1 5" three-way speaker systems 
you'll be delighted too. 

'THUNDER LIZARDS NO MORE' 
RISK FREE 

Soft listening will give you a fullness and 
realism of sound not possible with con
ventional1 0" and 12" speaker systems. 

And, waittill you (and your neighbors) 
hear the thundering realism of high vol
ume listening with these incredibly pure 
audiophile speaker systems. 

Normally, only the most sophisticated 
audiophile can afford the ultimate, a 15" 
3-way system. But now, due to BSR's 
errors, anyone can experience the incre
dible realism of a truly great speaker. 

If for any reason you're not 1 00% over
whelmed by these speaker systems, sim
ply return them to OAK in their original 
boxes within 30 days for a refund. 

To order your BSR top of the line 15" 
3-way loudspeaker system with the ex
ponential horn tweeter and the new 8" 
polypropylene midrange already instal
led by BSR risk free with your credit 
card, call toll free, or send a check not for 
the suggested retail price of $199 for 
the system with the 5" midrange but for 
only $119 each plus $12.50 each for 
postage and handling. Order Number 
9717. CAres add 6% sales tax. 

Now, without even having to install 
your own tweeter, you'll experience dra
matic earthshaking musical sound that's 
so startlingly alive, it'll send shivers 
through your body for years to come. 

OAK 11049 

lfiDUSTNES INCORPORATED 

TOLL-FREE ORDER LINE 
For c'"lt cant orders cell 24 hours a dey 7 claya a -•k 

CALL TOLL-FREE . •. 1-800-325-0800 
10846 Vanowen St.. N. Hollywood CA 91806 
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Cold Steei ••• The Hottest 
Idea In Homebuilding 

Here's an .exciting opportunity for 
builders, developers, investors, do-it
yourselfers, entrep.reneurs and ~th~r~ 
who'd like to cash m on the mult1-b1lhon 
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 traimng/support 
• National advertising leads, plus 

local co-op advertising 
Start your new business today. Select territories available tor S3950 
refundable deposit. Call today tor color brochure. videotape. 

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

In Texas BOO· 

Add on beauty without being fuelish. 
Learn how you can have large, beautiful r----------------------------------
glass areas and energy efficiency under one M ail to: A ndersen Corp., P.O. Box 12, Bayport, MN 55003 
roof. Andersen Concept N n' is a carefully I plan to D remodel D replace 0 bui ld. 022.()984 

worked out set of guidelines that can show 0 Send FREE 12-page Concept IV fo lder. 
you how. No matter where you live. 0 Send 128·page book. Enclosed is S6.95 check payable 

Send for our FREE 12-page Concept N to Andersen Corp. I.JOM)Coor,lllllt C> 19JJ An.-w11 C.p 

folder for more details. Or buy the complete Name 
Andersen Concept IV Homeowner's Guide 
by sending check or money order for $6.95. Address 

Come home to qualit)! Come home to Andersen:' City State 

M!l~~!!WiiJ.~Q~!s ~ Area Code 
Zip Phone ( I 
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Sports-car showdown 
that the Porsche gearing is set up to 
require a third shift before the car 
reaches 60 mph. The other cars were 
able to hit 60 in second gear. Making 
the third shift probably compromised 
the zero-to-60 time in the 944 (9.6 
seconds). 

It's interesting to note that all four 
of these cars are rear-drives. It's a de
sign decision that does not make them 
outmoded despite the general switch 
in passenger vehicles to front drive. 
Clearly, the advantages in high-speed 
steering control and traction that rear 
drive offers are more important to the 
sports driver than the loss in interior 
volume and slight weight gain. We felt 
that the particular demands of high
speed driving fully justify the use of 
a rear-drive chassis, though front
drives of modern design are not greatly 
handicapped. 

Here's how the cars looked in detail: 

Chevrolet Corvette 
If there's a prizewinning category 

for worst-riding car of the year, the 
Corvette equipped with the Z51 sus
pension system would be the hands
down winner. Chevy explains that this 
is as close to a full-race suspension as 
it will put on a passenger car. The hard 
ride, so crucial to good track perform
ance, is the penalty that must be paid 
this year. Chevy engineers promise to 
soften the ride next year to make the 
car more civilized for street driving. 

The Corvette's instrument-panel 
layout gives two different impressions. 
At night, engine information from at 
least 10 sources splashes itself drama
tically across the panel. But in bright 
sunlight the plastic dash looks light-

. weight, and those same electronically 
generated numbers and graphs are 
tough to read. 

Though Corvette is the lowest car 
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, l; 
very poor, 0. -

JJ -s~ ~~ .! 

i~~ ~i :1~ 
Acceleration 5 5 ' 5 5 
Braking 4 3 4 4 
Handling 5 3 5 4 
Maneuverability 5 5 5 5 
Quietness 0 1 1 0 
Roominess o·· 0'* o·· 0 
Vision 3 5 4 5 
Entry/exit ease 0 0 0 0 
EPA economy 2 3 3 4 
Ride comfort • 0 2 3 1 
• Authors' opinion 
.. No rear seat 
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When you 11re at rest, so is your 
heart A low resting heart rate us
ually means you're in good condi
t ion. Have you checked yours? 

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

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

By Drew Kaplan heart rate up to at least ( 183 X 60%) or fessional athlete. So. they've built this 
It's a fact You can tell a lot about your- 11 0 beats per minute, and no higher than watch with all the athletic extras. 

self from your heart rate. You can eva I- (184 X 80%) or 146 beats per minute. It's not only water resistant. it's guar
uate the condition you are in, how much With the Heart Window to help me, I can anteed to 60 feet (although you can't 
stress you 'are under, and how hard you besurethatmyworkoutsarevaluablefor actually take your pulse underwater). It 
should be exercising. my heart and neither dangerous esca- has a stopwatch, a lap timer, and dual 

Think about it How fast does your pades or total wastes of time. Of course, finish mode. Its band is made of very 
heart beat when you climb a flight of before beginning any exercise program tough polymers. So, it's a sports watch. 
stairs? And how long does ittakeforyour you should consult your own doctor. But wait. I don't like black watches 
heart rate to return to normal? Note: The Heart Window is designed to for dress. So, I've gotten Innovative to 

Well, if you're at all like me, you may indicate your pulse rate and aid your add a deluxe matching stainless bracelet 
be a little out of shape. While I'm only exercise, not to make medical diagnoses. to the watch. It's rendered in stainless 
37, several friends of my own age have BUT ISN'T EVERYONE DIFFERENT? and black and is a perfect high fashion 
recently had heart attacks. And frankly, Here's the really exciting part The choice. So, it's a dress watch. 
I'm getting just a bit worried. worse shape you' re in, the faster you' ll Plus, there's a 24 hour alarm and an 

You see, I am getting past the point reach the target zone and the less work hourly chirp. The stainless band is great 
where I can simply say, " I' ll get back into you'll have to do to stay in the zone. for sports or dress. So, you' ll get the 
shape next year." You see, as you get in shape, your watch with the black band on it and the 

So, whether you're a long distance heart doesn't have to beat as hard to do high fashion band packed with it, com
runner(this is the ultimate jogging com- the same amount of exercise. Just as pliments of Innovative Time's superb 
pan ion). or just a few pounds overweight when you work out with weights your engineering and OAK's good taste. 
like I am. your heart rate will give you a arms become stronger, your heart be- The Heart Window is backed by lnnova-
picture of your heart and body's condition. comes stronger with aerobic exercise. tive Time' s 1 year limited warranty and 

Now you can take your heart rate any- So the Heart Window is safe for the comes with a 1 year battery in place. 
time, anywhere with the newest in so- beginner or the athlete. And, you' ll really TRY THE HEART WINDOW 
phisticated electronic pulse takers. see your improvement as you exercise. RISK FREE 

And best of all, this heart computer is But you don't have to exercise. Just Now you can look at your heart as 
contained in. a beautiful 24 hour alarm, wearing the Heart Window and using it easily as the time. You' ll see how you 
24 hour chronograph, LCD watch, that at the office when you' re under stress. react to stress. foods and exercise. Don' t 
you will be as proud to wear with a coat after you've walked up some stairs or let OAK's low price confuse you. Take 
and tie as you are when you're running. around the block. will make and keep you this pulse watch to your own doctor and 

YOUR HEARTS TARGET ZONE 
Your heart. just like any other muscle 

in your body, requires exercise. Unfor
tunately, unlike your arms, you can't see 
your heart's condition just by looking. 

The type of exercise called aerobic 
exercise is specifically designed to exer
cise your heart. The purpose of aerobics 
is to reach your heart's target zone. 

So what is your target zone? Your 
target exercise zone is between 60 and 
80% of your maximum heart rate. And 
here's an easy way to figure it out 

Simply subtract your age from 220 
beats per minute. So. for me at 37. my 
maximum heart rate is (220-37) or 183. 

So when I exercise I should get my 

aware of your body's physical condition. have him test it 
And look at this. Sit down at your Try the Heart Window risk free. Try ex-

desk and take your pulse. Then drink a ercising and then check your cardiac re-
couple of cups of coffee and take your covery rate. If you don't like what you 
pulse again. You'll see just what your see, you'd better keep the watch. But if 
morning 'pickup' actually picks up, and if, you just don' t like the pulse watch, sim
God forbid. you smoke. take your pulse ply return it within 30 days in its original 
before and after a cigarette. Wow! box for a courteous refund. 

ALL ELECTRONIC To order your Heart Window, Pulse 
With Innovative's new Pulsemeter Sports/ Fashion Watch, complete with 2 

watch, you' ll have supreme accuracy. It's bands risk free with your credit card, call 
like a direct electronic line to your heart. toll free or send your check for just$49.50 

You see, unlike other pulsemeters that plus$3 for postage and handling to OAK. 
use a light shining through your finger, Order No. 9844. CA res add sales tax. 
or a microphone to take your pulse, this in- In the gym, at the track or at the office, 
strument actually measures the electrical you' ll have a direct connection to the 
impulses that cause your heart to beat. condition of your heart. 

The back of the watch is one receptor, 
and the metal touch sensor on the front 
of the watch acts as the other sensor. 
Just touch the sensor, and you' ll see 
your pulse on the large LCD Display. 
IS IT A DRESS OR SPORTS WATCH? 

Innovative Time thinks that everyone 
interested in their pulse must be a pro-

OAK 11031 

INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
For credit card orders call24 hours a day 7 days a -• 

CALL TOLL-FREE ... 1-800-325·0800 
10846 Vanowen St.. N. Hollywood CA 91806 
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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 and close, 
you feel the thrill 
is yours alone. 

r,.."' ... 
Restore 

I"'" 

0 
D 

D A 

The Easy Gillespie Way! 
With the Gillespie 
Brass Refinishing 
System, you can 
renew solid brass, 
copper & bronze to 
it's original beauty 
. . . and protect it. 

Just picture an old treasured brass collectable that has years of corrosion. 
tarnish or even paint on it being transformed back to it's original gleaming 
beauty. 

Here's how it works ... apply the Brass Refurbisher, a powerful cleaner (not a 
polish) that dissolves tarnish. grime and even any old coating or paint. 

Buff to shine with polishing wool and spray the clear Brass Protector 
to preserve the shine for years .. . It's easy . .. it's fast! 

AVAILABLE IN THE OO·IT·YOUR· @fiJ1J1)J~[pfi}l FREE "RESTORE BRASS" BOOKlET 
SHF DEPARTMENTS OF HARO· ON REQUEST. WRITE GILLESPIE 
WARE. PAINT & HOME CENTERS DEPT. PS BOX 1879 

in 

Sl I 824 MEMPHIS. TN. 38101 

KLEAN·STRIP Div. of W. M. Barr & Co. 

Jason telescopes 
bring the wonders 

of the cosmos close 
to home. Shown: 

Comet Ch~r 480 
Catadioptric Reflecting 

Telescope, 80/16> power, 
480mm focal length, with 

camera adaptor for photography. 
Put your eyes 

behind a JCJSOn. 

Jason Empire, 9200 Cody, Overland Parle, KS 66214. Distributed exclusively in Canada by Vision Marketing. 
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Sports-car showdown 
by a couple of inches, room inside is 
not cramped. Sure it's difficult to get 
in and out, but head room and leg 
room are good. In addition, the soft, 
deeply contoured seats make the ride 
almost tolerable and do an excellent 
job of holding passengers in place. 

One big improvement over previous 
Corvettes is the luggage space under 
the rear-window hatch. Now you can 
pack a couple of suitcases and not 
worry about stacking them on your 
passenger's lap. Like the Camaro, Cor
vette has no glove box. Instead Chevy 
offers a center-console storage compart
ment for cassette tapes and vehicle 
credentials. And in the luggage bay 
behind the rear seats there are two 
lockable bins for larger items. 

Cllevy gets top grades for engine 
access. The massive clamshell hood 
hinges at the front and swings open 
to expose engine, front suspension, and 
brakes. At night two lights illuminate 
the carefully styled engine bay. 

Mazda RX-7 
Mazda moves up in the sports-car 

ranks with its more powerful fuel
injection rotary engine. Faster than 
ever, the new GSL-SE version of the 
RX-7 feels just as smooth as earlier 
rotaries but is now 34 horsepower 
stronger than its lesser RX-7 brothers. 
In fact the engine is so smooth that 
Mazda has fitted a warning buzzer that 
sounds when you exceed 7,000 rpm. 

An unusual problem cropped up dur
ing our acceleration tests. The rubber 
air-intake tube between the intake 
manifold and the airflow sensor col
lapsed during hard acceleration, rob
bing the engine of power. Apparently 
the rubber got soft from the engine 
heat and high ambient temperature. 
When the Mazda was ~iven hard, en
gine vacuum was great enough to cave 
the rubber walls inward. After the en
gine cooled down on the shoulder for 
a few minutes, the rubber regained its 
backbone. We then ran our tests with
out a hitch . 

One area in which the RX-7 fell 
short was handling. Its h igh-speed 
work earned only a "3" despite its spe
cial wide-tread tires. 

The familiar body and chassis have 
been in production for almost a de
cade and long ago stopped looking 
fresh . Given the changes being 'made 
by the competition, it's long overdue 
for a face lift. Still, the current RX-7 
remains one of the roomiest two-seat
ers available, with controls that fall 
easily to hand and work well. 

Nissan 300ZX turbo 
Pride of the Nissan fleet, the 300ZX 

mixes a heavy dose of luxury into its 
Continued 
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Here's the world's most unique clock radio. But, it's also the ides/ Executive Link for your 
office. Either way, it's your link to the outside world. 

You're at your desk. Soft beautiful FM dard feature. There're fast and slow time 
music is gently caressing you. You feel and alarm settings. A sleep switch that 
your tensions melt, your mind clears, lets you have up to an hour of AM, FM or 
and you' re ready to take on the world. TV before it shuts down for the night 

Plus, wouldn't you like to see the Space A snooze bar lets you have 9 minutes 
Shuttle lift off, the 9th inning of the of extra sleep in the morning before the 
World Series, and the news as it happens? TV, radio, or alarm attacks you again. 

OR And look at this. 59 minutes after the 
You're lying in bed. Your mate's asleep. alarm turns on the radio or the TV, it will 

You're watching the late late movie. An automatically shut itself off. In 24 hours, 
earphone gives you total privacy, and if the cycle will repeat itself, so there's no 
you fall asleep, you know that the TV will need to reset this clock radio TV. 
turn itself off within the hour. GREAT SOUND SAYS IT ALL 

In the morning, you can wake to TV, You'll enjoy the full rich sound you'd 
FM, AM or alarm. If you wake at night, expect from an Emerson clock radio when 
you' ll see the time on the extra large LED you switch to either AM or FM. 
display with high/low brightness. The FM tuner really pulls in the stations. 

And, you won't have to worry about And the full range speaker has a very 
losing the time if there's a power failure pleasing and full rich sound. 
once you install the standard 9V battery Of course, with the touch of a button, 
(not included) for protection. you can also tune in your favorite AM 

OR stations. You can keep up with the latest 
You're in your car or camper (not driv- news or music on AM. 

ing). You've plugged this entertainment In the dark. linear volume and tone 
center into your cigarette lighter, using controls are a real luxury. So whether 
the optional cable. And, you're watching you're listening to the built- in speaker or 
the last quarter of the Super Bowl. the included earphone, you'll be in easy 

Now, no matter where you are, you control of your music or TV. 
can have great sounding AM and FM BUT ITS THE TV 
radio, or VHF and UHF TV. Imagine a4W' black and white TV that's 

FITS ANYWHERE incredibly sharp and clear. While it's 
This beautiful micro-entertainer mea- certainly not for a crowd, it's perfect for 

sures a mere 9%" wide. Its space-age viewing on your desk or night stand. 
silver and black styling adds a stunning A rod antenna really pulls in the sta
look to any room at home or at the office. tions, or you can connect your own anten-

While it' s certainly the ideal bedside na. An adjustable flip up stand (as pictur
companion, think of the late nights you've ed) lets you set the angle for desk view
spent at the office. Don' t you deserve to ing (up) or bed viewing (down). 
have a companion that's a direct link to You' ll have full control of brightness 
the outside world on your desk. credenza, and contrast as you'd expect But it's 
or even a bookshelf? particularly important with this TV, be-

HAS EVERYTHING cause you may be in a very bright office 
First the alarm. You'll enjoy every stan- or a very dark bedroom. 

Just choose any station 2-13 VHF or 
14-83 UHF and enjoy your TV. It's made 
by Emerson and backed by their stan
dard limited warranty. 

TRY THE IDENTITY CRISIS 
RISK FREE 

I've been moving my sample TV be
tween my office and night stand for about 
a week. I seem to use the . radio more 
during the day and the TV more at night 

But, it sure is nice to have a TV handy 
when world events happen. This ad is 
being written on April24, and I've been 
keeping up with the news on the San 
Jose earthquake all day. (My wife's parents 
live in San Jose and they're OK). 

So, try it where you like. If you're not 
1 00% satisfied, simply return it to OAK 
within 30 days in its original box for a 
courteo~s refund. 

To order your beautiful Emerson AM/ 
FM Clock Radio TV risk free with your 
credit card, call toll free or send your 
check for just $99 plus $7 for postage 
and handling. Order No. 9846. You can 
order a 1 2V adaptor cable that plugs 
into your car's cigarette lighter for just 
$6.60 ($1 P&H) Order No. 9847. CA 
residents add sales tax. 

It's small enough to sit on your desk. 
but it's big enough to bring you the world. 
Now you can have the world at your 
fingertips at the office where you work 
or at home where you rest 

OAK 11122 

INDUSTRIIES INCORPORATED 

TOLL-FREE ORDER LINE 
For cledlt CMd orcMra c81124 hours a day 7 daya a -•k 

CALL TOLL-FREE ... 1-800-326-0800 
10846 Venowen St.. N. Hollywood CA 91806 
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30WaysTo 
Help You Qualify 

For A Job That Pays More Money! 
FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES 

CAREER DIPLOMA 
High School 

• -·:~' ..,.· . 
•• « •..(, • ~~ .. 

CAREER DIPLOMA 
Bookknplng 

.__ ~-·-. • - I ' -6 • .._, .. . " 

CAREER DIPLOMA 
Hotel/Restaurant 

Management 

• . L ._'_ _ '·• • 

CAREER DIPlDMA 
Small Engine 

Repair 

• -
• • # ~~ . , 

CAREER DIPLOMA 
Microcomputer Repair 
i.- . .. • • • 4' .. , ..., . 

TWO-YEAR 
ASSOCIATE DEGREE 

Business Management 

•• .1..-.;.Jr,__. -..... ~ ... • 
TWO-YEAR 

·ASSOCIATE DEGREE 
Finance Major 

......... _, . • • .1-:,./ :.-. -·· 

Two-YEAR 
ASSOCIATE DEGREE 

Electrical Enelneerlng 
Techno ogy 

. ~....-. ..... <.. • 

CAREER DIPLOMA 
Aut" Mechanics 

~a~ • · ':..9· ~( .. . . 

TWO-YEAR 
ASSOCIATE DEGREE 

Marllltlng Major 

• . 
.• ' 49. • ·-·-

TWO-YEAR 
ASSOCIATE DEGREE 

Accounting 
....., .- • . . . 

I J.(i • . :-..1.... 

TWO-YEAR 
ASSOCIATE DEGREE 

Mechanical Englnnrlng 
Technology • 

.~··- .... ' . 

TWO. YEAR 
ASSOCIATE DEGREE 

Electronics 
Technology 

• s....-·· -' · . ~ 

CAREER DIPLOMA 
Surveying & 

Mapping • ~·:- . .... 

CAREER DIPLOMA 
Drafting 

. • -···"'" . ... .. 
,« A . ·-··-

CAREER DIPLOMA 
Air Conditioning 
I Refrigeration 

.~~ -·- • 
CAREER DIPLOMA 

Electronics 

• 
CAREER DIPLOMA 

Travel Agent 
. • -~·~"' .... 

• , -6 • ......... 

CAREER DIPLOMA 
Wildlife/Forestry 

Conservation 
-~~ ·.__ ( , .. 

Send for free facts and color brochure to find out what career training in the 
field of your choice might do for you-no obligation to buy anything now or ever. 
Now at home in your spare time, you can train for a money-making career ... even get a 2 
year degree if you want. .. to help you get a better job. Find out everything you need to know 
about any one of these 30 career programs- with no obligation to buy anything, now or 
ever, and no salesman will call. just check the one program that interests you most. You will 
receive free facts, color brochure and information on employment opportunities in the field 
you choose. Mail coupon today and see how easy it is to train at home for a great new career 
or advancement on your present job. 
Open Book Exams •.. Adult Training 
Your diploma or 2 year Associate degree is given 
to you for what you learn- not what you memo
rize. We send lessons and training material to 
your home. You decide when you are ready to 
take each •open Book" exam. Then mail it to 
your instructor. Graded papers are returned to 
you with comments when needed to tell you how 
to correct your wrong answers. •open Book" 
exams have proven so successful for adults, they 
are now used in many colleges. Our graduates tell 
us they like our method of independent study 
because it's so convenient and easy to do. You 
choose your own study hours in the privacy of 
your own home. You move ahead one step at a 
time, as fast or as slow as you want. And every 
Diploma or Associate Degree is fully accredited. 

An Ideal Way to Learn 
You waste no time traveling to and from class. 
And you never have to miss a paycheck. Skilled 
instructors are ready to help you at any time. 

You get the same high-quality training that 
ICS has been known for since 1891. .. the same 
kind of training program that's offered by giant 
companies to their employees ... corporations like 
Union Carbide, International Paper, Bethlehem 
Stee~ United States Steel, etc. And note that if 

you wish, ICS will keep your employer informed 
of your progess if you feel it can help you toward a 
better job, or an increase in salary. 

No one can promise success but if you want 
more security. more day-to-day satisfaction and 
more of a future, send for free facts and the color 
brochure of your choice. There is no obligation 
and no salesman will call. 

Could a Career Diploma Help You 
Earn $25,000 to $100,000 More in 
Your Lifetime? 
Compare your present salary with the amount of 
money you could be making in any one of the 
careers listed here. Electricians average $11.25 
an hour, auto mechanics over $8.00 an hour. And 
it's not only the money, but the fun of working in a 
job you like. 

Could a 2 Year Aasociate Degree Be 
Worth Thousands of Dollars to You? 
A two-year degree that gives you an Associate in 
Specialized Business or in Specialized Technol
ogy could make a giant difference in your lifetime 
earnings compared to the average earnings of a 
high school graduate. Check the degree or career 
course you are most interested in and mail the 
postage-paid reply card today I 
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Sports-car showdown 
sports-car chassis. This is apparent in 
the noticeably soft ride, electronic in
strument panel , six-way adjustable 
leather seats, wood-grain trim, and ex
tras such as an electronic compass and 
thermometer. 

An adjustable chassis should add 
something extra to this high-perform
ance package, but we couldn't discover 
what it is. There didn't seem to be any 
discernible difference in either han
dling or ride no matter what position 
the center-console-mounted switch was 
in-soft, normal, or hard. 

The test team agreed that this is 
the plushest, most luxurious of the 
sports coupes. Its ride is smooth, the 
seats are soft, the drive train is quiet, 
and the air-conditioning-and-heating 
system whispers perfectly controlled 
air into the cabin. Even in the new 
300-series guise the Nissan retains the 
flavor that makes it the most civilized 
of the group. 

Porsche 944 
Keep it simple. That's what the folks 

in Stuttgart did. The 944, even when 
not compared with the over-equipped 
300ZX, is a simple machine that pres
ents the basics of recreational driv
ing in their most unvarnished form. 
Frills are kept to a minimum, though 
we did note the air conditioning and 
power windows in this model. The 
steering is tight, with plenty of feed
back coming through the wheel. In the 
dash , traditional gauges fill the stark 
instrument panel. All are easy to read 
without interference from the steering
wheel rim. 

Despite the 944's small size, Porsche 
makes provisions for rear-seat passen
gers. But the seats are really too small 
for even average-size adults. In fact 
some children's car seats may be too 
wide to fit into the tiny rear buckets. 
Pull down the back of the rear seats, 
and the 944 has the same kind of lug
gage space as that of the competition, 
however. 

Our choices 
Give me the Corvette for all-out 

sports-car fun and driving excitement. 
Yes, the ride is too harsh, and getting 
in and out is difficult. Yes, the fuel 
economy is terrible. But powerful en
gine performance and taut handling 
are what I look for here, and that's 
what I find.-J. D. 

If every road were as smooth as a 
race track, I'd pick the Corvette in a 
second. But faced with the reality of 
rough roads and expensive fuel, I'll take 
the 300ZX turbo and install an after
market intercooler to cure its heat 
sensitivity.-J. K . 111!1 
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Eighty 200-foot-long solar modules provide 
hot water for 6,500 people at Fort Benning, 
Ga. It took two years, 3.6 miles of pipe, and 
$4 million, but it's expected to save up to 
$10 million over a 20-year period. 

By WILLIAM J . HAWKINS 

' e had to supply hot water to a population that's 
equivalent in size to a small town," says Ron
ald Sibold, area engineer of the U.S. Army Corps 

of Engineers' West Georgia Office. "The system had to be 
highly efficient and relatively low in cost." The result is 
the world's biggest solar pond. Stretching over an enor
mous 11-acre area at Fort Benning, Ga., it now supplies 26 
barracks and the laundry operation for some 6,500 troops 
with 500,000 gallons of hot water daily. 

The pond consists of 80 individual solar modules ar
ranged in four rows, 20 to a row. Each module is huge: 
15.5 feet wide and 200 feet long, with 18-inch-high con
crete walls. At its base is a graded sand bed covered with 
1.5-inch glass-foam insulation board. Above it, resembling 
a large water bed, is a black plastic (chlorosulfonated 
polyethylene) bag filled with 3.5 inches of water for ther
mal-energy storage. 

To physically protect the bag and to prevent cooling from 
the wind or reradiation, each module is covered with a 
fiberglass-reinforced-polyester corrugated panel. The panel, 
originally designed for greenhouses, is rated to pass 89 
percent of available solar energy, allowing the water-filled 
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bag to reach approximately 140 to 160 degrees F on most 
sunny afternoons. 

The bags in each module are interconnected by 3.6 miles 
of underground piping made of insulated cement asbestos 
with an epoxy liner. At peak temperatures, determined 
by a computer monitoring system, three 50-hp pumps force 
the hot water out of the system and into a 500,000-gallon 
storage tank. Later, during the night or the next day, three 
75-hp pumps distribute the water to the barracks and laun
dry as needed. Fresh water is then returned to the bags 
from a 50,000-gallon sump tank. 

The site for the pond was selected for its proximity to 
the balTacks and to catch the maximum heat from the sun. 
Each module is designed for easy access if repairs are 
needed. Removable straps hold the top panels in place, ~nd 
isolation valves allow individual bags to be removed with
out affecting the entire pond. "Punctures can be repaired 
as easily as bicycle tires," says Sibold. 

The system has been in operation for over a year with
out any major technical problems. However, the sheer size 
of the project has caused some unforeseen trouble. ''A fright
ened deer once wandered into the complex," Sibold says. 
"Before it left, nearly a dozen panels had to be replaced." 

Barring such extraordinary repairs, the solar-pond proj
ect will save money. "Heating 500,000 gallons of water a 
day using conventional methods is, needless to say, expen
sive," adds Sibold. "But by using the sun, the Army is 
saving energy equivalent to 11,300 barrels of oil a year." 

The project, a collaboration between Lawrence Livermore 
Laboratories and the Savannah District of the Army Corps 
of Engineers, took two years to complete at a cost of approx
imately $4 million. That investment, according to Sibold, 
"is expected to save $8 million to $10 million over the 
next 20-year period." 11!1 
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Teletext decoder for 
network-TV ''magazine'' 
On the TV screen a smiling announcer 
tells commuters the bad news: Repairs 
are starting on a major artery, and city 
traffic will be snarled for weeks. 

At the bottom of the screen a mes
sage appears: "WBTV Extravision 
viewers see page 7 4." Two taps on the 

remote control, and a screenful of text 
replaces the smiling face. The text 
lists the timetables for street repairs. 
Another tap, and the screen tills with 
a multicolored map showing detours 
and alternative routes. 

Fascinating-except I've seen too 

many teletext demonstrations like 
this. They all promise to deliver digi
tally coded, TV-text "pages" of local 
news, weather, and traffic. But despite 
the fact that both CBS and NBC have 
been transmitting teletext magazines 
(with pages of national news and wea
ther, movie reviews, and educational 
games) since mid-1983, I've never seen 
anything but taped demonstrations. 
Nor have most people. The reason? No 
one is manufacturing the decoders 
needed to convert the digital signals 
into text. 

Until now. In April a Panasonic de-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ c~erwentonsaleinCharlotte,N.C. 

We invented this style of plier. Improved it with potented can't-slip adjustment. 
Improved it again with our patented stress resisting flange. And still again with our 
new PERMALOCK fastener. All of which is why tongue and groove pliers by any 
other name can't match CHANNELLOCK. Be sure that name is on the pliers you 
buy. Send for free catalog. Channellock, Inc., Meadville, Po. 16335 

Tools by 

Channellock Pliers are American Made 
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Not only can Charlotte citizens pick 
up WBTV's locally enriched version 
of CBS's Extravision, but they can also 
read NBC Teletext pages carried by 
the local affiliate, WPCQ-TV. 

Panasonic is the first to offer a de-
coder for signals using the North Amer
ican Broadcast Teletext Specification 
standard adopted by CBS, NBC, Group 
W, and Canadian TV. (Zenith makes 
decoders for another version of tele
text, but no TV network has adopted 
the technology.) 

First developed in Britain in the late 
'70s [PS, May '78], teletext is still 
poorly understood. "Think of it as an 
electronic slide show," says CBS vice
president Albert Crane III. Like slides 
in a carrousel, the digitally coded 
teletext pages are broadcast in an end
less loop. (The signals are sent on the 
vertical blanking interval, the black 
bar between screens of a TV picture.) 

Like slides, new pages can be ex
changed for old. But unlike slides, 
teletext pages can also have new data 
inserted in the seconds between cycles. 
(The 100-page magazines are broad
cast at a rate of four pages a second, 
24 hours a day.) 

This means that news, weather, and 
traffic can be constantly updated. And 
the information is available on de
mand-the viewer simply chooses the 
pages he wants to see. The decoder's 
microprocessor captures the requested 
pages as you'd lift a slide from a car
rousel. The text then appears on the 
screen, superseding the video image 
of the TV program. (When teletext sig
nals are used to subtitle, or "caption ," 
programs for the hearing-impaired, 
then, of course, the video image re
mains on the screen.) 

Teletext is free once you have a de
coder (though you will also need a new 
TV set if yours doesn't have a red-green
blue jack). Since WBTV's teletext serv
ice began in April, at least four other 
CBS network affiliates-in Buffalo, 
Los Angeles, Seattle, and Salt Lake 
City-have announced plans to broad
cast local versions of Extravision.
Susan Renner-Smith 
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Radio Shack, Dept. 85-A-111 1

1 300 One Tandy Center 
Ft. Worth, TX 76102 1 
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COMPANY ___________ _ 

ADDRESS _______ ____ _ 
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You're never lost with this 

Moving a light pen across a road map enters the coordinates of your location; moving it 
again enters your destination. Citypilot, a computerized pathfinder, then plots your course. 
As you drive, a compass points the way through a maze of roads. 

By DAVID SCOTT 

B 
ar codes-those shaded stripes 
printed on groceries and maga
zines to electronically identify 

an item and its price-speed your su-
. permarket checkouts. Now they're 
being tried on road maps to speed your 
drive through unfamiliar streets and 
highways. 

The bar codes are part of a computer
controlled navigation system called 
Citypilot, which was developed by 
VDO of Schwalbach, West Germany, 
for experimental tests being conducted 
in Frankfurt. Using a light pen to 
"read" the bar codes printed on ·a con
ventional map, you enter your pres
ent location and up to 99 destinations. 
From then on, the system plans your 
route, indicating each turn on a dash
mounted display. 

Before you start 
Maps of different areas are bound 

together as pages in a book, and each 
page is identified by a bar code along 
the top. Before driving off you enter 
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your present location by first strok
ing the light pen across the bar code 
of the local map to enter its number. 

. Then you enter the exact coordinates 
of your location. That's done with a 
special card you place over the map. 
The card has code strips along its right 
and bottom edges. You square up the 
two edges over the starting point and 
make a vertical and horizontal swipe 
over the strips. The coordinates for 
that spot are now entered. 

Next you enter your first destina
tion. (The system can store up to 99 
destinations, and you assign each a 
number by pressing a rocker switch 
and watching a digital display on the 
dash-mounted navigation panel.) The 
coordinates of the destination are en
tered as before. They may be on an
other map, but the identifying map 
number tells the computer the gen
eral area and the scale of the new 
map. 

Once all the coordinates have been 
entered, Citypilot becomes your path
finder. A second digital display on the 
dash panel shows the "crow-flight" dis-

tance to the selected destination in 
kilometers. Above it is a compass rose 
that responds to the earth's magnetic 
field. Fed with computer-calculated 
data, the compass always points to
ward the destination, with the car's 
heading aligned with the due-north 
axis of the compass. 

Staying on track 
As you drive you'll naturally have 

to deviate slightly from the exact di
rection shown because of the road's 
twists and turns. But at major inter
sections and junctions Citypilot will 
show you the general turns to make 
to stay on course. 

As you approach your destination, 
a countdown on the digital display 
shows how close you're getting. This 
indicates point-to-point and not road 
distance; the system integrates data 
to show crow-flight distance, ignoring 
normal road zigzags. If the reading 
starts going up, however, you quickly 
know you're traveling in the wrong 
direction. A zero reading shows you're 
within 40 meters (131 feet) of your 
destination. 

Each of the possible 99 destina
tions can be reached from any start
ing point, which itself may be one 
of the preselected destinations. All 
stops along a doctor's or salesman's 
planned route, for example, could be 
programmed before starting a trip. As 
each destination is reached, the next 
is displayed. And if the last destina
tion is the starting point, Citypilot will 
bring you home, too. 

As an additional navigational aid, 
the display can also show a true com
pass at the touch of a button. The 
arrow then points to the car's actual 
magnetic heading. This could be help
ful when driving in uncharted, wooded 
areas. In this mode, the N-8-E-W com
pass points appear around the rose. 
For areas without bar-coded maps, it's 
possible to program the computer 
roughly for any destination using a 
push-button pad. 11!1 
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Projection-TV firms have been shrink
ing screen sizes. Smaller rear-projec
tion sets cost less to make, fit most 
homes better, and deliver brighter, 
apparently sharper pictures. Typical 
size for compact sets: 40 inches diag
onally. Japan's Matsushita , parent 
firm of Panasonic and Quasar here, 
has pushed shrinkage almost to its 
limits, announcing a new portable 6.3-

•• 

TV folds to 
inch rear-projection color-TV model. 

The new projection TV could be used 
as a display terminal for broadcast 
data services (teletext), says Matsu
shita, or two-way phone and cable 
videotex. No marketing plans have 
been announced for the desk-top video 
terminal, which might also use new 
digital-processing chips. These com
puter-like circuits simplify display-

REO 
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Z·IN. PROJECTION TUBES 

Collapsible rear-projection screen in 
Matsushita's prototype folds into a car
rying case. Miniature optics (above) are 
arranged as in much larger sets . 

r 
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ing one color picture inside another 
(photo), enabling you to monitor one 
program while viewing information 
from another source. 

Despite its remarkable compactness 
(9.8 by 3.3 by 12.2 inches), the porta
ble works just like larger rear-projec
tion models. Three projection tubes, 
each slightly less than two inches 
long, beam separate red, green, and 
blue images onto mirrors. The indi
vidual color images merge on one side 
of a Fresnel-lenticular screen, creat
ing a conventional color picture. 

Major advantages in projection tech
nology are weight and size reduction. 
A seven-inch set with a CRT, says 
Matsushita, weighs almost twice as 
much as its 6.6-pound (minus bat
teries) portable and is almost twice the 
size. Also, the projection tubes cut 
power requirements: The new porta
ble draws 12 watts; a seven-inch-CRT 
set uses 27 watts on DC. 

The screen displays pictures with 
a brightness of 50 footlamberts
less than a CRT's screen but adequate 
with reduced ambient light. Maxi
mum viewing angle is 30 degrees to 
either side of center.-John Free 

You name it-U-HauJ® rents it. 
r 

Now rent it all at your U-Haul Center 
• Air Compressors 
• Airless Paint Sprayers 
• Bicycles 
• Camping Equipment & Tents 
• Champagne Fountains 
• Compactors 
• High Pressure Washers 
• Hospital Beds & Wheelchairs 
• Lawn Aerators 
• Log Splitters 
• Party Tents 
• Power Lawn Vacuums 
• Power Trowels 
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LEATHER-FACED 
WORKGWVES 

( 83.00 retail value) 

with any rental or purchase. 
Offer good while supply lasts. 

I 
I 
I 
I 
I Redeem at any 

U·Haul Rental Center 

U+tAU~ PS-9 I __________ .. 

• Pneumatic Nailers 
• Sanders & Edgers 
• Scaffolding 
• Tables & Chairs 
• Thatchers 
• Video Movies 
• Wallpaper Steamers 
• Welders & Torches 
Find us in the white pages under 
U-Haul Center. 
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The 
A nova 
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 microcassettes. LCD displays the 
exact time and date of each message as you listen. At home or 
away (with remote) you can skip, erase or repeat messages. 

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 switch
able for access to Sprint and MCI. Display panel doubles as 
call timer and calendar clock. Hold and Mute buttons for 
privacy. 14 x 9V2 x 3", 9 lbs. One year warranty. 

At any time, you can integrate your Communications 
Center with the Protection Center (below) to get undreamed
of security for your home. Call today, to discover the phone 
center that breaks every barrier to communication. 
• Anova Communications Center #MAN700 $399 (6.50) 

The Anova Protection Center. 
Total home security without wires. 

Now the astonishing Anova Protection Center givesJou 
ultra-vigilant security-at less than Ytoth the cost ofhar -wired 
systems. The sophisticated microprocessor console communi
cates with Anova's exclusive family of remote detection sensors 
via radio waves-for easily-installed, totally wireless security. 

Mount intrusion sensors on doors and windows, and any 
illegal entry will trigger a piercing alarm. Carry the included 
emergency transmitter with you to instantly notify family 
members of personal or medica l emergencies. Optional smoke 

and water sensors protect you from fire 
.----,· and flooding. A different alarm sound 

pinpoints each type of trouble, and the 
• 

• 
• 

I 

• console display tells exactly 
where it is . 

The Protection 
Center is only one of 

the components in the 
revolutionary Anova 
Master System. Integrate 

. 
V.r1atlle Body Te<:h glvea you apeclflc exerclae for every major muacle group In 
your body-Including leg lifts for thigh and leg muscles, military pre ... s for 
deltoids, and bench prenes for triceps and pectorals. 

Body Tech. One machine 
challenges you to 60 exercises. 

Some exercise machines build specific muscles. Others 
provide overall body toning. Now the Body Tech Fitness 
Center provides both vital workouts- in one space-saving 
home system for weight lifting, resistance conditioning, 
and sports training. . 

Quick-change cables and simple pull-pin height adjust
ments make Body Tech the most versatile home gym ever 
created. Attach cables to hand-grips for a full range of vari
able resistance exercises. Or use ankle strap to tone indi
vidual leg muscles. Padded leg developer/exercise bench 
(included) connects in seconds to condition thighs and 
hamstrings. Or strengthen your entire upper body with 
challenging lat bar pull-downs. The chrome lift bar ex
pands your arms and chest with lifts and presses. 

All together, you can perform more than 60 exer
cises-triple the capacity of most home gyms. 
Concentrate on your workout. Not the workings 
of a machine. 

With Body Tech, there's remarkably 
little noise to distract you. The exclusive 
monorail carriage uses precision ball 
bearings and polyurethane rollers for 
smooth, friction-free movement. 

Just pull a pin and you work against 10 
to 100 lbs. of resistance, in convenient 10-lb. increments. Or 
add resistance (up to 340 lbs.) with optionaiiO, 20, and 30-
lb. nesting weights. 

The ultra-soft exercise bench is padded with 2" of high 
density foam. Body Tech is so comfortable that it tempts 
you to exercise. And so efficient , you can build a trim, fit 
body in just half an hour, three days a week. 

Made in the U.S. of heavy gauge steel, all metal parts 
(except cables) are backed by a lifotime warranty, Carriage 
stands 9011 high and attaches to any wall stud in your 
home-extends only 12" from wall with bar and bench 
detached. Weighs 136lbs. Bench measures 73 x 32 x 23", 
weighs 58 lbs. Or order the optional free-standing frame 
(70 lbs.) and use anywhere without attaching to wall. 

From the most isolated wrist curl to the blood-pump
ing exhilaration of power lifting, Body Tech is the only 
fitness equipment you'll ever need. 
• Body Tech Fitness Center #MXCIOO $699 (75.00) 
• Free-Standing Frame #MXCI01 $149 (12.00) 
• Five additionallO-Ib. nesting weights 

#MXCI02 $69 (18.50) 

it with the Communications 
Center (above) to autodial taped 
emergency messages to police/fire 

department, doctor or nei~hbor. Includes 
2 intrusion sensors (others available from 
manufacturer) and 1 85 dB alarm. 
6\12 x S\12 x 3". 3 lbs. One year warranty. 
Call now for this state-of-the-art electronic guardian. 
• Anova Protection Center #MAN900 $299 (5.50) 



$499 challenger takes on IBM~ 
Snap any IBM typing ball into this new 

heavy-duty office typewriter from Japan, 
and you'll get the same beautifully sharp, 
even £rinting as a Selectric II~" Even the 
lift-off correction key is in the same place. 
But Avanti has less than half the parts' for 
improved reliability and easier servicing. 

Like the Selectric II, Avanti gives you a 
stationary 13" carriage (11" writing line), 
power shift key and return, automatic re
peat keys, and one touch tabulation key. You 
also get easy glide margins, vertical half 
space, and adjustable impression for typing 
carbons. Key stroke memory permits 30% 
faster typing than IBM. The snap-in carbon
quality correctable ribbon (included) prints 
in excess of 120,000 characters. (Order more 
ribbons below; IBM ribbons not compatible). 

Avanti measures 19 x 15 x 5V2", weighs only 23 lbs. Plugs into AC outlet. 
Comes with 12 pitch elite typing ball and 90 day warranty. 
• Avanti Typewriter #MAV150 $499 (18.50) 
• 4 Black Correctable Ribbons #MAV151 $24.95 (2.50) 
•12 Lift-Off Tape Ribbons #MAV152 $9.95 (2.50) , 

Orchestra seat viewing from the balcony. 

Till SKAIHR IIWI 

In Independent tests, 
typewriter performed 11 mill on operations 
(equal to 3 years hard use) witho ut failure. 
Cost Is less than half as much as a compara 
ble IBM. 

How many times have you set off for the theatre, stadium, or race 
track- weighed down by bulky binoculars? Tasco's super-mini opera 
glasses slip easily into your smallest pocket, weigh a mere 7 oz., and 
provide an ample 2.5x magnification . 

The gold-tone trim adds an elegant touch 
to these versatile glasses. Sturdy 

frame protects the fully-coated lenses. 
Measures 6 x 5 x 2". Case included. Life

time warranty. 
Made for the theatre, you'll also take 

these fine mini-binoculars to sporting events, 
concerts- anywhere you want to travel light but 
see well. 
• Tasco Opera Glasses #MTA588 $49 (3.50) 

Explore the planets. 
Or earthly wonders. 

From the breath-taking rings of Sat
urn to the craters of the moon- the night 
sky leaps into dramatic focus with Tasco's 
new lOVR refracting telescope. This ver
satile Tasco is also a precision 57x land 
telescope. And a telephoto lens so power-

ful, you can photograph wildlife 1,500' 
away (attaches to 35mm camera). 

Precision-ground lenses gather 
- -i-:1'rt1 · more I igh t than the 

urr1ar1,e)re. And give you fou r 
m~.giu•~·'"". "' powers - 22x, 

and 114x. System in
uu~;::. C()~t~~d 80mm objective 

-l,~ns, 1-Mnrn~ar1a 7mm eye
wide-angle 

aluminum 

l~~~¥alife-l~~length extends 

680 Davis Street, Dept. 8541 
San Francisco, CA 94111 
ORDER TOLL-FREE. 24 HRS. EVERY DAY. 

-344-4444 
Canadian/Overseas orders 4 15-344-4444 
To ll-Free ordering by cred il card on ly. 
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Now let ultrasound humidify the air 
you breathe. 

Here is a revolutionary new approach to air freshness. . 
The Ultrasonic Humidifier uses high frequency sound waves 
to disperse water in an ultra-fine mist, which travels further 
and is more readily absorbed by the body. In minutes any 
room is filled with healthy moisture-balanced air. And the 
vapor is cool, so it's completely safe. 

Adjustable humidistat automatically shuts off when the 
desired humidity is reached. The removable 43.4 quart reser
voir supplies water for 8- 12 hours. Fully adjustable output 
speed. Unit is silent and shuts off automatically when reser
voir is empty or tipped over. Plugs into AC outlet. 15 x 13 x 7", 
11 lbs. Two year warranty. 

The Ultrasonic is great for winter comfort- especially if 
you use fireplace, kerosene, or central hot air heating. Do your 
skin and lungs a favor. Keep the air in your home and office 
fresh and moisture-balanced. 

-- ' . .. ... ...._ .__~ . - - . -. - . -

• Ultrason ic Hu midifier 
# MBB250 $129 (6.50) 

- -- -'BoT EO-I = - . 

' . 

GTE lowers the price of genius. 
This reliable, American-made Gamma'" phone 

by GTE looks and performs like expensive business 
telephones costing hundreds more. At home, or in 
the office, it gives you all the most wanted conven
ience features. IncludiQg a powerful 62-number 

memory dialer and built-in quartz alarm clock 
with call timer. Best of aU, the clearly labeled push

buttons make this talented phone amazingly easy 
to use. 

You can dial your 12 most important numbers 
(up to 16 digits) at the press of a button. And SO 

more numbers by pressing three buttons. The 12-
digit LCD clock panel displays the number dialed. 

Ga mma a lso has switchable Pulse/Tone dialing for 
access to economy long distance services , Hold and 

Mute buttons, Auto Redial of last number called, and 
High/Low/Off Ringer switch. Fully modu-

lar design of r ugged ABS can be wall 
mounted. Measures 3!12 x 7!12 x 9W', 

weighs 2Y2 lbs. Clock uses 4 AA batteries (not 
induded). Year warranty. 

For GTE qua lity in a feature-packed 
phone, order Gamma today. 
• Gamma Telephone # MGZ197 $179 (4.50) 

Newest frontier in clean air 
technology: pulse ionization. 

All ionizers clean the a ir by emitting negatively 
cha rged ions wh ich act like magnets to remove smoke, 
dust and pollen . The best use an "electrostatic loop" to 
collect dirt on a filter (instead of leaving it on walls and 
floors). New Orbit Pulsair's state-of-the-art technology al
most doubles the net output of other loop ionizers. Alternat
ing pulsed power propels ions further to trap pollutants, arid 
draws more particles to the collection filter. And Pulsair works 
non-stop to keep your home or office pollution-free. 

EPA studies show that 90% of all indoor pollution consists 
of invisible particles which are inhaled and deposited deep in the 
lungs. Pulsair safely removes pa rticles as small as Yioooth of a micron, 
including a irborne bacteria. 

Developed to meet the rigid requirements of "clean rooms" for com
puter chip manufacturers, Pulsair is more efficient than fan/filter systems 
that must move the air to remove dirt. It requires only 2 watts of electricity, 
is completely silent, and has no moving parts to wear out. Keeps a 12 x 20' 
room pollution-free for pennies a month. Measures 5 x 5 x SW', weighs I~ lbs. 
1 year warranty. . 

Orbit Pulsair takes ion technology a giant step forward. Order the world's 
most advanced and effective air purifier today. 
• Pulsair Air Purifier # MI0600 $99 (4.00) 

CopynghtL'd ma.enal 



Let your thoughts flow. ThinkThnk® dissolves the barriers to creativity. 
Word processors organize words. Sbbeadsheet pro-

grams organize numbers. Now a remar le new software 
the knowledge that inevitable changes can be handled easily. 

Just as no two people think alike, no two people will use 
ThinkTank the same way. Executives can use it to manage 
complex projects and generate progress reports along the 
way. Attorneys can distill masses of research into well
organized briefs. 

package takes you one step further-to help you organize 
ideas. 
Take the plunge Into the first idea processor. 

Human thinking is a mysterious process. Ideas are 
made up of fragments which can appear, evolve, or disap
pear at any time. While working on one detail you can lose 
another-or worse, lose sight of your ultimate goal. 

Add, delete, or rearrange existing layers at any time. 
View or print the entire outline, or any portion. Each head
ing can hold text as short as a word fragment, or as long as a 
detailed document. And every command is executed with a 
single keystroke. 

What many people call "genius" is often the simple abil
ity to organize tl:iousands of thoughts into a useful whole. 
Now ThinkTank"' brings you that ability, by applying the 
vast storage and manipulation powers of your computer
to the very human act of thinking. 

Word processing without pain. 
-.::::::;:;:;:;;;::::.<~"'= .... ~ When your thoughts 

take definite shape, 
ThinkTank takes the time-tested method of"outlin

ing" -structuring information into headings and 
sub-headings-and makes it powerful enough ta 
suit the unpredictable magic of human creativity. 

~~~~;;;:=~::o-- ThinkTank becomes a 
~ powerful word processor. 

~~~;::~~ Shift entire blocks of infor-

Say you're designing a weekend business con
ference. Simply type a few broad categories on 

•"' mation, simply by moving 
aii"''"IIIV' headings. And at any point 

your screen. Gradually, you brainstorm a list of 
possible workshops, and enter them as sub-head
ings-then suddenly remember the need for cof
fee in the morning (and drinks and dancing at 
night). Create a new "Leisure" heading, and go on. 

1ii.JI1~,.. in your outlining, you can n switch to paragraph mode 

When any idea starts pouring out in detail, 
just jump to paragraph mode and follow your 
thought to its conclusion. Then quickly "collapse" 
it into memory under a brief heading. After a few 
hours with ThinkTank, you print out a detailed 
conference plan to distribute to your staff-with 

Advanced electronic 
console keeps track of 
your stroke rating, time 
and distance. It even 
computes average and 
maximum speed In MPH. 

World's first electronic rower coaches 
your workout. 

ProForm's remarkable new rower not only puts 
you through your paces, it electronically monitors 
every phase of your performance. The 8-key control 
console times your workout (to Ylo of a second) and 
measures exercise intensity-essential to effective 
aerobic conditioning. Keep track of your stroke rate 
per minute and equivalent speed in miles per hour. 
Data appears on a large LCD between the footrests, 
so you can easily monitor any function while you 
work out. 

The high density, foam-fitted seat and rower 
arms glide smoothly on precision ball bearings. 
Gas pressurized shocks assure even, adjustable 
resistance. You'll never get a blister on ProForm, 
because its exclusive ball-bearing rower handles 
move with your hands. The chrome-plated full 
frame rests on non-skid pads. Rugged steel and 

aluminum construction. 50 X 28 X 12", weighs 
only 49 lbs. Stores on end in any closet. As

sembles in 5 minutes with screwdriver. Re
quires no maintenance. 9V battery 
included. Year warranty. 

Order the ProForm 935 rower today 
and make your exercise fun and challeng

ing with an electronic rowing coach to 
set the tempo. 

• ProForm Electronic Rower 
#MPF935 $389 (18.50) 

and format your writing 
any way you choose with 16 

word processing commands. 
A simple on-disk tu

torial gets you started, and 
the clearly-written manual 

provides complete instruc
tions. Requires a monitor 
and 2 disk drives (printer rec-
ommended). Works with Ap

ple II, II+, and lie with 64K 
RAM (plus 80-column text 

for lie), and IBM PC 
llith 256K RAM. 

Discover the software 
.. , .. makes your home com
mtc~r live up to its reputa
I U I J- not a machine that 
thllnl<S for you, but a power

) tool that helps you think 
for yourself. 
• ThinkTank (Apple II or II+ ) 

#MTT706 $150 (3.50) 
• ThinkTank (Apple lie) 

#MTT706E $150 (3.50) 
• ThinkTank (IBM) 

#MTT707 $195 (3.50) 

ORDER TOLL-FREE. 24 HRS. EVERY DAY. 

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

Copyngllted mmen411 



Own the power of a high echelon money manager. 
Professiona l fina ncial consulta nts can cost you $100 

a n hour. Now Andrew Tobias, best-selling author of 6 books· 
on money ma nagement, brings you all his expertise in one 
fina ncia l progra m that 's amazingly easy to use. Managing 
Your Money"' is your electronic checkbook, budget manager 
(with graphs), investment counselor- even a memo calendar 
to remind you of birthdays (and bills). 

form- instantly comparing tax strategies for maximum 
savings, even calling up figures from your checkbook to 
bring out a lis t of itemized deductions. 

And help is a lways a single keystroke away-not orily 
to clarify the workings of the progra m , but to cut through 
the confusing jargon of personal finance. 

You get in-depth ana lysis of tax shelters and investment 
portfolios-whether you're trading stocks, buying rental 
proper ty, or building a rare wine collec

Ma naging Your Money is the only financial package 
you'll ever need. It adapts easily to ever-changing tax laws. 
And can pay for itself many times over with tax savings a nd 
profitable investments. (For many taxpayers, the price of the 
software can be fully deductible.) You get 3 d iske ttes, user's 
guide, 90 day warranty. Requires ffiM PC with 128K RAM, 
one double-sided disk drive, a nd monitor. Spend just half 

tion. Sound money
saving advice on re
tirement plans and 
insura nce needs 
(per sona lly geared 
to your age, health, 
and family life). 

Every part of 
the progra m is 
ingeniously inte
grated. If you're ap
plying for a loan, 
Ma naging Your 
Money instantly 
gathers i~formation 
from van ous sec
tions to calculate 
your net worth. 
At tax time, your 
screen becomes a n 
electronic 1040 

an hour per week with Andrew Tobias-and manage your 
money with confidence. 
• Managing Your Money (IBM) 

#MMC200 $199 (3.50) 

Rich home stereo 
recordertakestotheroad. 

Aiwa's newest and most advanced 
personal stereo is the world's smallest 
recorder/player: w ith AM/FM stereo 
and Auto Reverse. Just 4~ x 3Y<I x 1 Y<l'', 
it slips into your shirt pocket. You can 
listen to both sides without turning 
over the tape. Record directly from the 
built-in AM/FM tuner or from another 
audio component. Or use the detach
able one-point microphone to capture 
live performances in stereo. 

Aiwa's Music Sensor automatically 
skips over undesired songs with the 
press of a button. Anti-roll mechanism 
prevents distortion during active exer
cise. Lightweight stereo headphones 
have wide 18-22,000 Hz. range for su
perb sound. Comes with belt hook, car
rying case and shoulder strar,. Weighs 
only 10 oz. Operates on 2 "A/\ batteries 
(not included). 1 year warranty. Order 
today and start taking stereo sound 
everywhere you go. 
•Aiwa Personal Stereo 
#MAI400 $159 (3.50) 

42ways 
to make your 

Tll&;a comfortable. 
Now there's an intelligent ther

mostat that remembers your daily 
schedule and keeps your home at ex
actly the temperature you want, auto
matically. Weather Wizard is the first 
home thermostat that lets you program 
not 2, but 6 temperature changes for 
each day of the week 42 in all. And the 
penny-pinching Weather Wizard mi
croprocessor calculates just when to 
turn your furnace on to reach each tem
perature setpoint on time- saving 
from 20 to 35% on energy costs. 

Programming takes just 10 min
utes. And you can store different tem
peratures for summer and winter, so 
you don't have to reprogram when the 
seasons change. Switches automati
cally between heat and air condition
ing. When you're away it keeps the 
house economically cool. And warms it 
up for your return. Takes 9V back-up 
battery (not included). Replaces pre
sent thermostat (requires screwdriver). 
1 Y4 x 3V4 x 7", 1lb. 5 year warranty. 

Order Weather Wizard today and 
keep your home perfectly temperature
controlled 24 hours a day. 
•Weather Wizard Thermostat 
#MQS 101 $89 (3.50) 



Bring home the convenience 
of two-line conference calling. 

If you have two phone lines, this new Webcor ZIP is the perfect 
choice to eliminate the clutter of duplicate phones. It's great for 
keeping in touch, because you can merge both lines for a three way 
conversation. 

As with expensive business telephones, you get a convenient 
Hold button for call transferring, a built-in memory for effortless 
speed dialing of 12 numbers (up to 16 digits each), and Auto 
Redial. ZIP also has switchable Pulseffone dialing and pro
grammable Pause for memory dia ling to your economy 
long distance service. Hi/Lo/Off adjustable ringer. Built 
of r ugged black ABS; can be wall mounted. Meas
ures 9 X 6!/z x 2", 2 lbs. Modular cord plugs into 
phone jack. Batter y powered memory saver. 
90 day warra nty. 

For the pr ice of ma ny single line phones, 
Webcor ZIP gives you two lines, conference 
calling, and much more. Order todaY: 
• Webcor 2-line ZIP #MWE829 $99 (4.50) 

The Bausch & Lomb Criterion 4000. 
Your portable, personal observatory. 

This new Criterion 4000 telescope brings more tha n 
a billion miles of space within your view. Its compound 

Schmidt-Cassegrain optical system (once limited to large 
observatories) combines exceptiona l sharpness and high 
magnification (up to 240x) i~ a surprisin~ly C?mp~ct design. 

Most remarkable for an mstrument 111 this pnce range, 
Criterion 4000 incorporates a precision electric clock drive. 
Now you can take time-lapse astra-photographs. Your 
exposures will be razor sharp, because the clock drive con
tinuously adjusts for the earth's rotation. 
180 times more light gathering ability than the human eye. 

Criterion's short barrel lens system and polished 4" mir
ror produce sharper images over a wider, flatter field than 
any other design. Magnesium fluoride lens coatings (accu
rate to !12so of a wavelength) increase light transmission for 
astonishingly vivid images. 

For terrestrial viewing, Criterion is a professiona l qua l
ity 1200mm Fill telephoto lens (focuses as close as 15'). Use it 
to obser ve birds, animals and flowers-rightside up and in 
extreme close-up. For photography, an inexpensive T-mount 
available in camera stores adapts a ny 35mm reflex camera . 

Criterion travels securely in a foam-lined fitted case (in
cluded). Comes with 4x finderscope and two B4" eyepieces-
30mm (40x) and 18mm (67x). (Other eyepieces ava ilable 
from manufacturer.) Measures 7 x 7 x 14", weighs only 10 lbs. 
Clock drive plugs into AC outlet. The comple te system a lso 
includes an informative manual, visual back and star diago
nal prism . Lifetime limited warra nty. 

With the Criterion 4000, says Isaac Asimc "the night 
sky is yours, with 
wonder and beauty 
invisible to the eyes 
alone." Order today 
risk-free, and reach 
out to a fascinating 
new world. 
• Criterion 4000 

Telescope 
#MBS400 $595 
(24.50) 

680 Davis Street , Dept. 8541 
San Francisco, CA 94111 
ORDER TOLL-FREE. 24 HRS. EVERY nA'VJ 

-4444 
Canauian/Ovt!rseas orders 415-344-4444 
Toii-Fr·c.: ordering by credit card only. 
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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 condition, 

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 same item advertised for less elsewhere. 

If you do, just send us the advertisement within 30 days of re
ceiving the item. We' ll refund or credit the difference 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 man
ufacturer's service center. If you don't get prompt satisfac tory 
service, in or out of warranty, call our Customer Relations rep
resentatives. Use the toll free Customer Relations 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 ™ Reward. 
Good customers deserve a reward. Now, every product 

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

·---------------------------------------------Return Policy: We want you to be pleased. If 

How to order. 
For quickest delivery, simply call Delivery charges are in 

toll free with your MasterCard , Visa, parentheses ( ) after the purchase 

for any reason you are not delighted with the 
order you receive, just return it (via insured 
parcel post or UPS) within 30 days of receipt 
for a prompt and courteous refund or credit. 
Sorry, only returns in new condition can be 
accepted. 

Amex or Diner's Club card. Or mail a price. For delivery outside the U.S.A., 
check. Most orders are shipped within please triple the amount. For ques-
48 hours and we guarantee shipment tions about orders, call our toll free 
within 30 days. customer service line, 800-344-5555. 

1 DATE OF ORDER 

2 ORDERED BY • 

Name 

Address 

Citv 

State Zip 

3 METHOD OF PAYMENT> 
O Check O Monev O VISA 0 Mas ter D Am. 

Order: Card Exp. 
0 Diner's /Carte 

Club Blanche 

I I I I I I I I I I I I I I I I 
Account Number 

I I I 
Expiration Dat~o.· Authorized Signature 

4 ITEMS ORDERED 

ITEM NO. 

CALIF DELIVERY - Add tax to mer
chandise total only. Do not add tax to 
delivery charge. 
Items ordered together are not neces
sarily shipped the same day. You will 
be billed only for items that have been 
shipped. 

5 GRAND TOTAL 

., 
• 

, 

'n 

" " 

I 

Our staff is ready to answer questions and 
assist you with your mail or phone order. 
Please use this form to organize your phone 
order before you call our toll-free number. 

6 BILLING ADDRESS 

Name Cumf)any NamL' 

Address 

Citv 

State Zip 

7 SHIPPING ADDRESS 

111111111 
Item No. 

Name 

Address 

Citv State 

680 Davis Street, Dept. 8541 
San Francisco, CA 94111 
ORDER TOLL-FREE. 24 HRS. EVERY DAY. 

344-4444 
r" ''"r!ia n/Owrseas o rders 41 5-344-4444 
Toll-Free ordering by credit card only. 

Zip 
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16-valve, 4-cylinder 
for 

KOBLENZ, WEST GERMANY 
The new Mercedes 190 E 2.3-16 sedan is as close to a 
four-door sports car as anything I've ever driven. It has 
lots of muscle, handles extremely well, has powerful brakes, 
and yet remains a surprisingly sedate and luxurious sedan. 

The heart of this factory-built hot rod is a 2.3-liter (140-
cu.-in.) four-cylinder engine with a Cosworth-designed 
aluminum cylinder head. Inside the cross-flow double
overhead-cam head each combustion chamber inhales and 
exhales with two intake and two exhaust valves. How does 

.. 

th is work, and why didn't Mercedes turbocharge the 
engine? Engineers told me that the four-valve arrange
ment provides better reliability and higher volumetric 
efficiency at various engine speeds. And the central loca
tion of the spark plug provides a combustion-chamber 
shape conducive to efficient burning and low pollution. 
Mercedes rates the engine at a crisp 185 horsepower at 
6,200 rpm. 

This provides some impressive performance figures: Zero 
to 100 km/h (62 mph) is reached in a scant 7.5 seconds, 
according to Mercedes, and top speed is pegged at 230 
km/h (143 mph). The model I track-tested on Germany's 
world-famous Niirburgring race circuit topped out in fifth 
at "only" 210 km/h (130 mph). 

To put all this power to the ground, Mercedes shod the 
E 2.3-16 with wider 205/55VR15 tires, beefed up the stan
dard suspension and brakes, lowered the body by 0.6 inch, 
installed special aerodynamic body work, and bolted in a 
heavy-duty Getrag transmission. 

When can we expect to see these sporty sedans cruising 
U.S. highways? No firm date has been established, but 
the company says it intends to introduce the car into the 
U.S. market. - Jack Keebler 

F our-valve en gine 
(far left) of 190 E 
2.3-16 provides in
creased power with a 
broad torque curve, 
good fuel consump
tion , and low emis
s ions. The cat· was 
heavily modified to 
h a n d le the fo u r
valve's bonus power. 



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



Look and Listen 
By WILLIAM J. HAWKINS 

LAs VEGAS, NEv. 
"And here's ... Johnny!" It was the 
familiar sound of Ed McMahon in
troducing the mainstay of midnight 
monologue, Johnny Carson. But this 
was different. It was my first taste of 
stereo TV and of something called 
"Full Spectrum" television. 

McMahon's voice came from the left 
side of the 45-inch picture I was watch
ing; Carson entered center stage and 
so did his voice. And Doc Severinsen, 
explaining how cleverly placed ink 
splashes decorated his newest tie, 
spoke from the right of the screen. 

I was watching a demo tape of "The 
Tonight Show" on one of RC.Ns new 
ColorTrak 2000 projection sets. (lt has 
been taped in stereo far the past 10 
months, and broadcasts are due to 
begin soon.) The TV, like 17 other 
models in the new line, is equipped 
with the Zenith/dbx decoder for ste
reo sound reproduction. 

How did it sound? I heard high
quality audio with good stereo sep
aration (50-Hz- 15-kHz frequency 
response, 35-dB separation). In addi
tion to the dbx noise reduction, aNa
tional Semiconductor DNR (Dynamic 
Noise Reduction) circuit further elimi
nated the annoying background hiss 
heard on low- or no-audio. And the 
picture was of high quality, too. 

A conventional TV signal contains 

1.5 MHz of chroma (color) information. 
But most TVs only use 0.5 MHz of the 
information because processing the 
h igher frequencies causes detail in
terference: a rainbow effect on com
plex patterns or slight movements 
-crawls-on the edges of figures. The 
ColorTrak sets use all 1.5 MHz of the 
signal-without the problems- for 
better color and color detail. I could 
see faces in a crowd, not just smears 
of color. 

The detail interference is eliminated 
with a comb filter, and the higher, 
noisy frequencies that cause graini
ness noticeable in dark sections of the 
picture are reduced by a video-noise
reduction circuit. This means better 
performance from broadcast TV, tape, 
videodiscs, and even home computers 
-the TVs have a red-green-blue input 
for computer use. 

AU-in-one and more 

A video switcher, an enhancer, a noise 
reducer-they're all in one Detailer 
III unit (photo above right) I tried. It 
has stereo audio and video switching 
for four functions plus controls for 
picture detail, sharpness, and noise 
(snow) elimination. Detailer III also 
has one other clever feature: split 
screen for comparing a standard image 
with one that has been enhanced. 
Press a button, and you see the non
enhanced half of the image on the left 
side of the screen and the enhanced 
half of the image on the right. It's 
made by Vidicraft, 0704 S.W Bancroft 
St., Portland, Ore. 97201. Price: $349. 

Coming soon 

Thousands of exhibits were shown 
at the recent Consumer Electronics 

Continued 

UN/fiRT1 
It's a lathe- It's a mill-It's a drill 
- fo r wood. p lastic and soft 
metals. The Unimat 1 is a mini
workshop for the junior model
maker. Operated by battery or 
through transformer. Order one 
today w ith a money-back guar
antee at $129.00. 

Unimat3 

PRECISION LATHE s259°0 

Eight spindle speeds, 115 V ac 
2-speed motor. Distance between 
centers is 8". Optional acces
sories can be added for dri ll ing, 
mill ing, c ircular or jig sawing. 
May be ordered di rect. 
Call today or write for free brochures 
and price list. Phone 445-9621. 

------------------1 Send free catalog and price list for accessories. 0 1 
1 Check 0 Money Order 0 Visa 0 M.C. 0 1 
I 
I 
I 
I 
I 
I 

I 
·----- EXP. DATE:--- I CARD NO. 

SIGNATURE 
I 

---------- 1 

ADDRESS ------------------ I I 
I CITY/ STATE ----------- ZIP I 

------------------hobby products co. 
P.O. BOX 07846 COLUMBUS OH 43207 

SF.PTEMBEA iJ>984l i >L51 >t:nal 



OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS I 

1. Call 1-800-841-867 4 for literature and 
prices. 

2. Study literature and price sheet to 
determine that aluminum columns ore less 
expensive and easier to obtain than wood 
columns. 

3. Sell spouse on all advantages of aluminum 
columns. 

4. Call factory at same toll-free number and 
place order for columns to be shipped 
immediately from stock of 50,000. Use 
credit card or mail check. 

5. Schedule Saturday morning do-it-yourself 
project. 

6 Columns will arrive in approximately 1 0 
days. 

7. Arrange for moral support, 2 soft drinks, 
1 can elbow grease, hammer, saw, level, 
and jack. 

1. Follow directions and install columns on 
Saturday morning, eat lunch, then play 
golf with friends. 

~~ ~ 
Phone 800/841·8674 toll-free 

Moultrie, GA 31768 

I ' Long 
g· 

10' 
12' 
\6' 
18' 
20' 
24' 
30' 

' ROUND-
1 8", 8''. 10", 12", 

15" 18" 24" ' . 
diameters. 

SQUARE-
4"x4", 6"x6", 8"x8", 
10"x10", & 12"x12". 

SMART 
FLUTED DESION 

complete with standard 
cap and base ... 

ADDITIONAL CAPS 
AVAILABLE-Scamoui, 
Corinthian and split cap 

and base ... PERMANENT, 
TROUBLE-FREE- will not rot, 

warp or split. Replace your 
old wood columns with 

alumlnum ... LIOHTWEIOHT, 
EASY TO INSTALL-cut down 
labor costs, material costs and 

handling tlme ... BAKED-ON 
FINISH-oven baked columns 
completely finished for l.lome 

remodeling when quick 
Installation Is required ... 

HOMES-perfect for porches, 
entrances, colonnades - a new 

Idea In Interior decorating. 

Better than Jogging, Swimming, or Cycling ... 

Jar/ess 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 hean rates seem easier to attain than when 
jogging or cycling. Nordid'rack 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, e1c. Also highly effective for weight 
control. 
More Complete'fh2n Running 
Nordid'rack 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 Th2n Exercise Bikes 
NordicTrack's stand-up skiing motion more uni-

formly exercises the large leg muscles and also adds 
imponant upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is sbared by more muscle mass. 
Even Better Than Swimming 
Nordid'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 effectively exercised. The stand up exercising 
position on the Nordid'rack much more effectively 
exercises these muscles. 
A Proven, High Quality Durable Product 
Nordid'racks have been in production since 1976. 
Nordid'rack is quiet , motorless and has separately 
adjustable arm and leg resistances. We manu
facture and scU direct. 1\vo year warrantee. 
30 day trial period with return privilege. 

Folds and stands on end 
to require only 15" x 17" 
stonge space. 

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

PSI, I ! -tPS Columbia Crt., Chaska, MN 55318 

Look and Listen 
Show in Chicago. Here are some of 
the show's highlights: 

• You hear good stereo separation 
from anywhere in a room if, accord
ing to dbx (71 Chapel St., Newton, 
Mass. 02158), you use its new Sound
field One speaker system (photo above 
left). The trick: Each speaker column 
contains 14 drivers arranged around 
all four of its sides. The output of each 
column is controlled by an "imaging 
controller" box. The box samples the 
audio signal to electronically control 
ambience, volume, and the radiation 
pattern from each column. The sys
tem costs $2,500. 

• Pioneer introduced eight-inch 
videodiscs. They contain up to five 
"music videos" that can be played on 
a home LaserVision player or on the 
company's new $7,000 commercial 
video jukebox. 

• Atari's "Mindlink" is a band that 
goes around your head and connects 
with the company's new 7800 video 
game. Result: no joy stick. Just think 
about where your player should be on 
the screen, and it goes there (eventu
ally). It takes practice. 

• An interactive videodisc system 
from RDI (2261 Cosmos Ct., Carlsbad, 
Calif. 92008) uses speech recognition. 
Speak into a microphone, and you con
trol the movements of cartoon charac
ters in a visual adventure game. The 
$1,300 system attaches to any laser 
videodisc player. 

• A home digital audio recorder 
made by CompuSonics (1 Arnold Cir., 
Cambridge, Mass. 02139) uses 51/ 4-

inch floppy disks for storage. Price: 
$1,200. 

• Pocket color TVs from Hattori 
Seiko (Seiko and Epson brands) and 
Citizen have acceptable images. (They 
are both covered elsewhere in this 
issue.) 

• Finally, a Sansui linear-tracking 
turntable allows you to pre-program 
any selection. A second arm plays the 
underside record tracks. The unit is 
presently a prototype. 

A PS P.S. 

The National Coalition on Television 
Violence has cited a specific cable 
channel as "quite troubling." After 
a two-week monitoring period the 
watchdog committee found 18 acts of 
violence an hour on one program, and 
that, it claims, can be harmful to chil
dren. Was it a shoot-'em-up? A thrill
er? Nope, it was the Disney Channel's 
Donald Duck and Mickey Mouse car
toon program. Mickey Mouse report
edly blasted the findings with an "Aw, 
shucks." lim 
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There's only one reason to buy any radar 
detector: Early, accurate warning of police 
radar. And that means you want the most 
sensitive radar receiver on the road. 

· SPECTRUM TOP-RANKED 
Motor Trend, August 1983: "The 
Whistler® Spectrum ™ resides at the top 
of the list. A world~class radar detector." 
Autoweek, November 1982: "The 
Spectrum is the most sensitive radar 
detector Autoweek has ever seen ... 
gorgeous ... If Pininfarina designed radar 
detectors, the new Spectrum would fit 
right in its portfolio." 
BMW Roundel, July 1983: "Road 
testing places it (Spectrum) only about 50 
feet behind the Escort in highway use, an 
impressive feat. City use is another matter 
altogether. Whistler has developed a truly 
useable circuit that outperforms any other 
detector, including the Escort." 
331,000 'Ihlckers: More American 
truckers and other professional drivers 
choose Whistler over all other speed radar 
detectors. Why? Consistent performance. 

WHAT MAKES SPECTRUM 
SO GOOD? 

High performance means sensitivity to 
radar signal level strengths below - 90 dBrnl 
cm2. Quadradyne® (patent #4315261) cir
cuitry puts Whistler Spectrum well beyond 
high performance. It's sensitive to radar 
levels of - 103 dBrnlcm2 in the K Band. 
And an alert -111 dBrnlcm2 in the all
important X Band (the frequency used 
by about 80% of the speed radar systems 
operating in the U.S. today). 

What does that mean? Spectrum conclu
sively tktects all police tadar. Stationary, 
moving, trigger-even pulsed radar. On the 
~traightaway-from behind-over hills and 
around curves. If there's police radar in the 
area, Spectrum lets you know-long before 
the radar can sense you. 

EXCLUSIVE FILTER MODE™ 
Sensitive receivers also detect microwave 

intrusion alarms, which are particularly 
frequent and annoying in urban areas. 

Most receivers solve this problem with a 
"City" switch, which reduces the sensitivity 
by as much as 15 to 20 dB. (So a two-mile 
range is reduced to less than 1/4 mile. You 
might as well turn it off!) 

Spectrum's exclusive Filter Mode™ 
maintains full sensitivity. "The filter simply 
changes the way Spectrum alerts you. 
Spectrum flashes amber and emits a single 
tone once every ten seconds, until the 
signal strength exceeds -95 dBm/cm2. 
Then the system automatically overritks 
the filter. Displaying a flashing red light 
and giving off an urgent, geiger-effect, 
high-frequency tone. 

POLLUTION SOLUTION™ 
Several imported radar detectors generate 

a signal on the X Band and K Band frequen
cies. They cause most radar detectors to 
"false" -but not Spectrum. 

Thanks to the patented Pollution Solu
tion,™ Spectrum can tell the difference 
between a polluter and police radar. And 
then block polluter signals, while maintain
ing maximum range at all times. 

TWO MODELS: 
DASHIVISORANDREMOTE 

The Dash/Visor Model Spectrum, 
measuring 1.5· x 3.75• x 4.5·, is 
portable and compact. It plugs into 
the cigarette lighter socket, and mounts 
on dash or visor. It's quickly removed 
for use in another car, or to prevent theft. 

Whistler took all the performance of the 
dash/visor model-then hid it. With Spec
trum Remote. The weather-proof receiver 
is hidden from view. It's installed behind 
your car grille, or in any 
small (6.25. X 
4.5• X 1.7•) 
space in the 
front of your car. 
The console 
measures just 1.8 • 
X 3.2" X 2•, and 
fits handily in, on, or under the dash. (It 
takes about a half-hour to install the 
Spectrum remote. After that, you're in 
operation every time you turn on the ignition.) 

Every Spectrum unit is rigorously per
formance-tested before leaving the factory. 
And each unit is backed by a limited, one
year parts and labor warranty. 

30-DAY NO-RISK TRIAL 
Order your Whistler Spectrum dash/ 

visor or remote-from Direct Response, 
Inc., for just $255 complete. 

For fastest delivery, call toll-free 1-800-
824-2408 and use your VISA or Master
Card. (In New Hampshire 603-886-1310.) 

If you prefer, write to Direct Response, 
Inc. , 472 Amherst Street, Nashua, NH 
03063, Tell us how many Spectrum units 
you'd like, and specify dash/visor or remote. 
Send us your name, mailing address, and 
daytime telephone number. Along with 
your VISA or MasterCard account number, 
expiration date, and your signature. Or, en
close a check or money order. (Please allow 
15 additional days for personal checks.) 

Either way, your satisfaction is guar· 
anteed. Try the Spectrum for 30 days. If 

it's not everything we say it is, 
return your Spectrum for a full 
unquestioned refund. 

FREE TRAVEL GUIDE 
AND MAP LIGHT 

Order now, and we'll send 
you a Rand McNally Road Atlas 

& Travel Guide ,free. 
This full-color, 96-page guide folds up into 

its own carry case, and has a pocket map-
light. It's our gift to you with any Spectrum 
order. This offer is good only while supplies last, 
so order today. RESPOIISE,IIIC. 

Spectrum 
Remote 

1-800-824-2408 

Spectrum 
Dash/Visor 
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! NRI and SUN 
for 

auto 
• • serv1c1ng. 

IDcludes famous Sun 
diagnosdc equiptnent 
and Aldoc:raft stOpe 
you keep to use on 
die job. It's die most 
in hands-on c:areer 
training at home. 

Only NRl trains you so thoroughly, so profes
sionally for a career ... even your own business 
... in auto servicing. Only NRl includes famous 
Sun and Autocraft equipment as part of your 
training. And only NRI does it all in your own 
home, at your convenience, with a program de
veloped with the help of pros like Richard Petty, 
leading stock car driver and NRl consultant. 

luc:ludes Sun Equipment, 
Choke of the Pros 
NRl training is based on plenty of hands

on experience. And you get that experience 
using the real thing. You learn to use the 
famous Sun Gun® inductive timing light, Sun 
compression tester, vacuum gauge, remote 
starter, and the Sun inductive diagnostic 
analyzer. 

Finally, you get your own Autocraft igni
tion analyzer oscilloscope, the master mechanic's 
master instrument. Its electronic patterns let 
you "see" right into an engine, spot problems 
and make adjustments on 4, 6 or 8 cylinder 
engines, even racing and high-performance cars. 

'lfaining Covers the Complete Car 
You learn auto servicing from bumper to 

bumper, at home in your spare time. NRl starts 
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you out with the high-demand under-hood 
services ... tuneups and diagnostic work. 
Then you move on to tire and brake work, 
alignments, transmissions, power steering, air 
conditioning, even engine rebuilding. It's 51 
information and know-how packed lessons, with 
an extra bonus of special training in diesel 
engines plus 6 special texts covering body work, 
certification, starting your own business, 
and more. 

Pro '~raining from 
the Pro 'Jrainen 
Nobody has more know-how in at-home 

technical training, nobody has more successful 
graduates. Only NRl/ McGraw-Hill combines 
almost 70 years experience with the resources 
of the leading educational publisher to give you 
the training you need to become your own 
man. See for yourself Mail the coupon today for 
your free catalog showing all the opportunities 
and describing lessons and equipment in detail. 
Train at home, train for the future with NRl and 
Sun. 

If coupon has been removed, write to 
NRl Automotive School, 3939 Wisconsin Ave., 
Washington, DC 20016 

MAR FOR FREE CATALOG 

11------------------ - -· ' 

PPG's 
superinsulaled 
glass 

Long-wave infrared energy, emitted by 
people and room-temperature objects, 
may account for one-half to two-thirds 
of the heat loss through your windows. 
In 1982 I wrote about two new glaz
ings that look transparent but greatly 
reduce that heat loss, Heat Mirror film 
and Low-E glass ["Wonder Windows," 
PS, April '82]. Now PPG, which claims 
to be the world's largest manufacturer 
of flat glass, has introduced a similar 
glazing called Sungate 100. 

Performance of Sungate 100 is com
parable to that of the others: It reflects 
85 percent of the long-wave infrared 
energy yet transmits 73 percent of the 
visible light and 55 percent of the 

'lo-IN. AIR SPACE~ 

STANDARD GLASS 

~ • 
' < 
•• • 

55'1. SOLAR TRANSMITTANCE 

-

73% VISIBLE-LIGHT 
TRANSMITTANCE 

I 

available solar energy. "The result," 
says Kears Pollock, PPG's director of 
research and development, "is a win
dow that looks conventional, lets in 
light and solar heat, yet saves fuel and 
improves comfort." A double-glazed 
window with Sungate 100 as one panel 
insulates almost as well as standard 
triple glazing but without the bulk 
and weight. 

Sungate 100 technology was devel
oped by PPG but is similar to that 
used for Heat Mirror and Low-E glass. 
The IR reflectivity is achieved by an 
ultra-thin metallic film that is vacu
um-deposited on the glass. 

PPG will manufacture Sungate 100 
windows for commercial buildings and 
will certify window and door makers 
to use the glass in residential win
dows. They will be available in the 
transparent version described and in 
Sungate 100 bronze, which transmits 
only 43 percent of the available solar 
energy and thus helps reduce air
conditioning costs. PPG estimates that 
double-glazed windows with Sungate 
100 will be about equal in cost to stan
dard triple glazing- 16 to 20 percent 
higher than standard double-glazed 
windows.-V. Elaine Smay 
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C Gulf Corporation 191<t 

• 

A '69 Charger, raised on 
Gulfpride~ 

. I put a lot of sweat into 
buying it. You better believe I 
treat it right. 

I think Dad liked the car 
right off. He taught me to take 
care of it. To change the oil fre
quently. To use Gulfpride. 

Of course, the car didn't 
get to be fifteen years old with
out a few things wearing out. 
Uke the speedometer. The light 
switch. The driver's seat. 

But never the engine. 
Gulfpride has helped keep all 
eight cylinders coated, lubricated, 
and faithfully humming away. For 
more than a decade. 

And Dad always said when 
something works .. -
for you that long, 
you don't tamper 
with success. 

WHEN IT'S 
A MATTER OF PRIDE. 
Get a $2.00 rebate when you buy 
5 quarts of any grade of Gulfpride oil. 
For details. look for Gulfpride displays 
at part.icipating retailers. 
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A bioche1nist and amateur violin maker is aiming an electron microscope at tiny wood and 
varnish chips from Stradivari, Guarneri, and Amati violins, and he thinks he's found the 
secret to their sweet sound. Now he's trying to duplicate that sound in his own instruments. 

Professor Nagyvary (top left) applies 
lessons he's learned from studying clas
sic violins to instruments he makes. 
Electron micrographs show: (1) open-

By DAVID LAMPE 

T
wo centuries ago, annoyed that 
their successors' apprenticeships 
were much shorter than their own 

had been, northern Italian violin mak
ers "forgot" the formulas for the wood 
treatment and varnish that had helped 
give the early Stradivari, Guarneri, 
and Amati instruments their clear, 
sweet tone. 

At least that's one story told to ex
plain why those formulas didn't get 
passed along. They seemed irretriev
ably lost until a biochemistry profes
sor at Texas A&M University in College 
Station began applying an electron 
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ings in cells of wood treated with his 
process; (2) openings in wood cells from 
rare Guarneri cello; (3) closed cells in 
normal, untreated wood. 

microscope and the latest analytical 
tests to the quest. 

The professor, Hungarian-born Jo
seph Nagyvary, himself an amateur 
violinist and violin maker, has found 
(among other things) traces of gold in 
a varnish chip from a 1660 Guarneri 
cello. "Not a massive amount," Nagy
vary admits, "but at least a thousand 
times what you'd find in the wood 
naturally. Clearly, for their formulas 
the violin makers went to the leading 
scientists of their time," he explains, 
"the alchemists." 

N agyvary's electron microscope has 
also revealed that the cells of the wood, 
at least in the samples he has tested, 
are nearly all open. He thinks that is 

critical to the instrument's tone. Any 
note played on a stringed instrument 
actually consists of that note plus sev
eral others of higher frequency, called 
harmonics, or overtones. "In a new 
instrument," Nagyvary says, "the 
wood cells are predominantly and ran
domly closed, which means you get too 
many overtones of the wrong nature. 
You can liken the effect to playing 
thousands of flutes all together. With 
all their holes open, they play one 
note. But close some of the holes ran
domly in some of the flutes and all of 
them in others, and you get a discord." 

N agyvary's studies have revealed 
that the wood used in the classic vio
lins was pickled, or mineralized, by 
soaking in water. The soaking helped 
dissolve the natural pectic (jelly-like) 
substances in the wood, he believes. 
"That results in a certain 'looseness' 
of the wood cells," he says, "creating 
ideal noise filters." Left in, those sub
stances can cap the wood cells, clos
ing them and causing the harsher 
sound of modem instruments. 

The varnishes used on modern vio
lins are another problem, according to 
the biochemist. They are rubbery and 
dampen the vibration. The finish used 
on the classic violins, he believes, con
tains chitin, the hard material of in
sect skeletons and wings. It forms a 
stiff finish that does not dampen the 
sound. 

Though scientific investigations of 
the classic violins have been going on 
for more than a century, Nagyvary 
thinks he is on to something with his 
electron-microscope studies. And he 
is already using his discoveries to 
make violins that are impressing some 
people. According to Stradivarius ex
pert Isidor Saslav, a Peabody Conser
vatory professor, a Nagyvary violin 
sounds more like one of the Italian . 
vintage instruments than any other 
modern violin he has encountered. 
And recently concertmasters Glenn 
Dicterow of the New York Philhar
monic, Victor Aitay of the Chicago 
Symphony, and Kyla Bynum of the 
Houston Symphony have played-and 
praised-Nagyvary's violins. 111!1 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Magnesium, 
anyone? 

Prince, the company that brought you 
the tennis racket with the oversize 
head !"Super Racket," PS, March '771, 
has come up with yet another innova
tion. Just added to a racket lineup 
that includes frames of aluminum, 
graphite, and boron (and a price range 
of $49 to a stunning $420): the Prince 
Magnesium Pro, priced at a relatively 
modest $109. 

The racket's frame is fashioned from 
a magnesium extrusion. Its claimed 
advantages: stiffer than aluminum 
for greater control and power; lighter 
than aluminum (about 121/2 ounces) 
for better maneuverability; and 
stronger than graphite for durability. 
Also, magnesium is less expensive 
than graphite. 

As with all Prince rackets, the Mag
nesium Pro has a 110-sq.-in . head, 
which is 50 percent larger than those 
of conventional rackets. The major 
claimed advantage is a "sweet spot" 
(best place on the strings to hit a ball) 
350 percent larger than th'ose of ordi
nary rackets. 

How does the magnesium racket 
play? As a n intermediate player, I 
found that I could sustain longer, 
more-satisfying volleys with it. 
Control was much improved over my 
conventional racket. My overall im
pression: a firm racket that put more 
power in my game.-R. L. Stepler 
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Own this classic 

"Roll Top" OAK DESK 
from our pre-cut partially assembled Kit. 

Here's the tum-of-the
century " Roll-Top" you've 
always wanted. A full 
size oak desk (oak and oak
veneers) now yours at 
extraordinary savings . . . 
because you put it together 

yourself from pre-cut Kit 
parts. No special tools 

needed. When finished, 
you' 11 possess a magnificent 
showpiece for your home 
or office - worth at least 
twice what you paid for the 
Kit! Send for details 
without obligation. 

l FREE FULL COLOR CATALOG -· --· l 
l gives you all the facts l 
I Please send my free Craftsman's Comer color calalog featuring the Classic Roll Top Desk I 
I and many other quality hardwood kits. I understand I am under no obligation. I 
I Print Nante 1 
I Address Apt. I 
I City Stale Zip I 
1 Craftsman's Comer Dept. :!PH • 4012 N.E. 14th Street • Box AP • Des Moines, lA 50302 I 
-------------------------------~ 

FORMULA FOR SUCCESS 
Smolllnvesbnent-Fosl Pay Bock-Big Profits 

CASJtll 
Co•puler 
Porbail Sysle• 
are proveD 
pheao•eaal 
aoaey •akers. 

• 
' • 

• 

• 

Being in the right place- at the right time- and getting in on the ground floor-has made people rich! 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 fami lies. 

With this system. you "take" someone's picture with a TV camera and instantly print it out with a 
computer! Don't flinch about a TV 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 chi ld can operate it. But the profits aren't kid stuff! 

MAIL THE COUPON OR CALL: TOLL FREE 800-221-7660-Ext. 1-94 
r--------------------------, ,- J (' II Send To: CASI. Computer Amusement Systems, Inc., Dept 1-94 1 \...r V 
1 

95 Morton Street, New York, N.Y. 10014 1 
COMPUTER I 

AMUSEMENT IName 1 
SYSTEMS INC. I Address 1 

Corp. Headquarters: 1 
95 Morton Street, I City State Zip I 

New York, NY 100141 Tei.Home Bus. 1 
In N.Y.StateCaiiCollect L -------------------------_ _, 

212-929-8355 
TWX: 220683 TAUR 
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Science education gets a 
computer boost from Atarilab 

The scientific demonstration was a lit
tle unusual. First , the site was not a 
collegiate hall but a New York office. 
Second, the audience was composed of 
journalists. Third, the lecturer was a 
junior-high-school student. 

"If we place the temperature sen-

sor in a glass of cold water, ask the 
computer to record the water tempera
ture every second for five minutes, and 
then ask it to show a graph of the data 
as it's gathered," the lecturer said, "we 
can see on the screen a classic New
tonian cooling curve." 

Our lecturer was not so much con
cerned with filling us in on Newton 
as he was with demonstrating Atari's 
new Atarilab Temperature Module, a 
computer program capable of tabulat
ing and graphing data obtained from 
a temperature sensor. 

The temperature module is the first 
in a series of Atarilabs-others in
clude pH and biofeedback- that Atari 
believes will change the way science 
is taught in junior and senior high 
schools. Each Atarilab, which consists 
of a 16-kilobyte cassette, a sensor, and 
an experimenter's guide, will sell for 

---------------------------, $89.95. 
Plans are to make Atarilabs com

patible with other popular personal 
computers. But the greatest selling 
point of Atarilab, according to the 
manufacturer, is that it solves a basic 
problem in science education. 

"Doing science is more important 
than learning science from a book," 
explains Priscilla W Laws, professor 
of physics at Dickinson College in 
Carlisle, Pa., and developer of Atari
lab. "But students spend too much 
time putting data on forms. Atarilab 
creates tables and graphs at the push 
of a button, freeing students to do real 
science-that is, to run experiments 
and wonder 'what if.' " 

Because the commands are simple 
and few, class time won't be devoted 
to hours of computer lessons, says 
Atari. To test just how easily Atarilab 
can be mastered, I asked the program
mer of the temperature module, 15-
year-old David Egolf, for a lesson. 

We decided to reenact the earlier 
demonstration of Newton's law of 
cooling. Into a glass of ice water went 
the sensor. At his prompting I hit a 
cursor button for the bulb option, 
which brought to the screen a repre
sentation of a thermometer with the 
current temperature. I recorded that 
temperature by hitting "start." 

I learned quickly that cursors are 
the way to enter commands. I chose 
the "set-up-experiment" option by hit
ting a cursor button. Then I ran the 
cursor down a column of numbers to 
set a time interval at which the com
puter will record readings and the 
total time of the experiment. I picked 
a temperature system in which to dis
play data by moving another cursor. 
(Atarilab is at home in both Celsius 
and Fahrenheit.) The demo option told 
the computer to graph incoming data. 
After a 15-minute lesson, I was ready 
to solo. 

I stole glances at my watch as I sat 
and watched the line of the graph 
advance. But there was no reason to 
keep track of the time, Egolf told me. 
Atarilab beeps when the experiment 
is over.- Richard Layne 
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Know yo11r car inside and oat. 
Your c•r can run better, last longer and get better gas mileage. 
Know how to fix i t . . . to tune It ... to keep i t run
ning right. The TOTAL SERVICE MANUAL for 
your car wUI show you how to do everything from 
a m inor adjustment to a major repair. 

TOTAL SERVICE MANUALS are digests of official 

TOTAL SERVICE MANUALS 

factory workshop manuals. Each one Is carefully 
rewritten for use by the do-it -yourself car owner . 
Clear and easy to follow. yet com plete and detail· 
ed enough even for professional use. You get aU 
the important in formation plus hundreds of the 
best pictures. diagrams. and specifications. 

CREDIT CARD ORDERS CALL 516 676-8043 -1713 Alta Romeo 62·7B G0111a. Spyder. plus .......... $12.95 : 3720 Cttation B0·83 all + Bu•ck Skyllawk .............. $12.95 • 8848 Honda Aocord 76·82 covers au models ........ $12.95 : 8066 Plymouth Reliant 8 1·83 all models ................ $12.95 
9641 Aliena 73·80 all GT. GTV & sedans ...•.......... $12.95 r 9588 Citroen 10. OS 67·75 all DS19. 20. 2 1 •....... $1 2.95 : 9717 Honda Prelude 69·82 ........................................ $12.95 • 0851 Ponliac 66·76 Bonnevdl. Catatna. GP. + ...•.• $12.95 
0142~~ Alliacnce

0
83 all models plus Fuego .•............... $11.95 : 8

8
7
2

32
2 

CColt & Champ 78·83 front whl drive .............. $$ 12.95 ~ 8694 Honda CiVIC 73·83 covers all models ............ $12.95 : 81
0
10

8 
Pontiac 74 ·84 LeMns. GTO. GP. GrandAm.+ .. $11.95 

•• AM 7 ·83 all Gremln/Spirit, HornVConcrd $12.95 • 1 oronet 71 ·75 covers all models... ................. 11.95 • 1259 H«izon 78·83 all+ TC3. Tursmo. Scamp .... $12.95 : 11 Pont•ac F.ero 84 factory shop manual.. .......... $27.95 
~;;1 ~MC 7ii;8J

0
AMX. Eagle. Matador. Pacer. + .. $1 1.95 ; 8032 Corvair 60·69 all models •nc turbo ................ $11.95 : 8565 lntematnl 62·80 wagon. Pltk·up. Scout ........ $12.95 : g:~: ~tiac T;mpest 68·73 + GTO. l eMans ...... ~11.95 

· rrow · covers all models... ..................... $12.95; 0478 Corvette 57·65 all 283 & 327 models ........ $12.95 : 8206 lntnl Scout 67·73 A. B. II. 8000 mdls ............ $1 1.95 • sche 11 65·82 •nc E. S. SC & T ............ 12.95 
8019 Aspen 76-80 tor all6 & V8 models .............. $11 .95: 9481 Corvette 66·82 all engmes & models ............ $12.95 : 1043 Jaguar E.type 61·72 all6<yf models ............ $1 2.95 : 9834 Po•sche 914 70·76 an inc 914/ 6 ................ $12.95 
7122 Aud• 100 70-77 all models tn< lOOlS .......... $12.95 , 9585 Corvette 84 factory shop manuaL ................. $26.95 • 9399 Jaguar XJ6 68·79 for all models .................... $12.95 ; 0993 Porsche 924 76·80 all •nc Turbo .................. $12.95 
1229 Audi 4000 80-82 all sedan & coupe ............ $12.95 ; 1756 Cricket 70·73 all + H•llman Avenger .............. $12.95 ; 9617 Jaguar XJI2 ]2.80 all 10c XJS ... ................. $12.95 , 8008 Porsche 928 78·8 1 also COYers 924 ............ $12.95 
9
0

6
7
9
2
: Aud• fOOO 77-83 factory shop manual ........ $39.95 : 8188 Dart & Demon 6B·76 covers all models ........ $11.95 ; 9769 Jeep. Willys 46·65 sta wagn & ptek·up .......... $21.95 ; o

9
372 Renault l eCar 75·83 covers all mdls ............ $12.95 

Audi ox 73·79 covets all models .................. $12.95 • 9592 Datsun 200SX 80·82 ...................................... JI2.95 , 8207 Jeep 66·79 Cherokee. Wagoneer, Commndo$11.95 • 429 Renault 12 69·79 for all models .................... $12.95 
0379 Barracuda 65·72 all 6 & V8 •nc 'Cuda .......... $11.95 : 8065 Datsun 1200/B210 71 ·7B all models .......... $12.95 ; 9805 Jeep wa~oneer J.ser.es w/2 30 ohc eng ........ $19.95 : 0645 Renault 15, 17 71 · 79 all except Ti ................ $12.95 
1042 BMW 2002 59·77 all •nc I 60s, no CS .......... $12.95 ; 0783 DATSUN 210 79·82 for all models ................ $12.95 ; 8155 Jeep CJ 8·81 all CJ·5. 6. 7 models ............ $12.95 : 0506 Renault 18 78·81 all •nc GTL. GTS.lS .......... $12.95 
9813 BMW 320• 7 5·82 covers all models .............. $12.95 , 8127 Datsun 240Z. 260Z. 2BOZ 70·7B all mdls .. $12.95 : 0596 Lanc•a Beta 76·80 sedan. coupe & HPE ........ $12.95 : 0750 SAAB 99 69·79 covers all models .................. $12.95 
8199 BMW 52B•. 530i 75·80 for all models .......... $12.95 : 9152 Datsun 280ZX 79·B2 all•nc turbo ................ $12.95 ~ 1254 Landrover 59·77 2. 2A. 3 mdls + d~esel ...... $12.95 1 9613 SAA8 900 79·83 all mdls 1nt Turbo .............. $12.95 

: 1657 Datsun 310 76·8 1 all models+ f.IO .......... $12.95 : 0481 Mavenck 69·71 all 6·cyl models .................... $11.95 i 8058 Subaru 72·82 all 1300·1800, Brat. MPV .... $12.95 
, 9583 Datsun 510. 610. 710 68·77 all models .... $12.95 • 1211 Mave<•ck 72·77 all models+ Comet .............. $11.95 : 8584 Subaru 80·83 all mdls. 2 & 4 whl dr ............ $12.95 
: 0392 Datsun/N•ssan Sentra 82·83 all mdls.. .......... $12.95 l 1550 Mazda GLC 77·82 rear whl drive mdfs .......... $12.95 1 1896 Sunbeam Alpine. 260 T•ge<. Rapier mdls ...... $10.95 
: 7138 DatsunJN•ssan Stanza 81 ·83 all mdls ......... $12.95 : 0812 Mazda GLC 81·82 front whl dr.ve mdiL ...... $12.95 l 8189 Torino 68·75 all •nc Ertte. Ranchero .............. $11.95 
• 9297 Datsun 70·79 Pltk·up au 2·whl dr .................. $1 2.95 , 0444 Mazda 11· 78 ~ncludes RX4 & Cosmo ............ $11.95 : 0829 Toyota Celica 71·81 all excpt Sup<a .............. $12.95 
: 0925 Datsun 80-82 P•Ck·uP 720 2 & 4 wh dr ...... $12.95 ! 9941 Mazda RX7 79-83 covers all models .............. $12.95 1 9002 Toyota Celica 82·83 all excpt Supta .............. $12.95 

0871 Dodge 68·77 all Monaco. Polara mdls ......... $11.95 ! 81 05 Mazda 626 79·81 covers all models ............ $12.95 i ~8~~ ~oyota ~orolla 6~82 all inc 5·sPd ................ $12.95 • I • I 
' . 

9760 BMW 2 500. 2800. 3.0 all models. no CS .... $12.95 l 
0504 Bronco 66·8 1 all 2 & 4 whl dr mdls .......... : ... $1 1.95 : 
8692 Bronco II 84 all 2 & 4 whl dr mdls ................ $11.95 1 

6308 Buick 68·76 Electra, LeSabre. Wildcat .......... $12.95 : 
8473 B01ck 77·83 Electra. leSabre. Estate ............ $11 .95 ~ 
8082 Sud< 74·80 Century. Regal me Turbo ....... .. $12.95 • 
8459 Su~tk 81 ·B3 Century. Regal rear whl dr ........ $11.95 : 
9851 SuiC_k 82·B3 Skyhawk & Cad C•marron ........ $12.95 : 
0727 Cadllla< 68·74 all excpt ElDorado ................ $12.95 ~ 

6016 Cadillac 75·84 all full SIZe models... ............... $11.95 i 
8678 Camaro 67-81 all6 & VB models ................. $12.95 : 
6490 Camaro 82·84 covers all models .................... $12.95 : 
9557 Capri 70-76 all 2000. 2600. 2800 mdls .... $12.95 o 
9386 Ca1>'• .79·83 allengmes & models .................. $12.95 : 
9851 Cavallef 82·83 all+ Pont•ac J.2000 ............ $12.95 • 

I 
8465 Celebrity 82·83 all+ fwd Century . ............. $12.95 • 
0379 Challenger 70·72 all 6 & VS models ............ $11.95 : 
9462 Challenger 78·83 all 10c Sap00ro ................... $12.95 ~ 
8331 Charge< 67·70 for au •nc 500 & R.IT ........... $11.95 i 
8212 Charger 71 ·75 coversall models ................... $11.95 : 
0383 Chevelle 64·69 for all me Mal•bu .................... $11.95 ! 
8469 Chevelle 70·83 + Mahbu. Monte Carlo .......... $12.95 < 
0838 Chevene 76·83 all + Pontiac TI 000 ............ $12.95 : 
1038 Chevrolet 29·40 all 6·cyt models .................... $22.95 
0888 Chevrolet 49.54 reprnt lactory manul .......... $2 2.95 
1001 Chevrolet 55·65 BeiAtr. BIScan. Impala ......... $12.95 
0919 Chev 69·81 BeiAtr, &sen. Caprc. Impala ...... $12.95 

8187 Chevy 11 62·68 a11 4, 6 & VB models ............ $11.95 
0779 Chev LUV 72·82 all2 & 4whl+d•esel ............ $12.95 1 
1260 Chev 82·83 S·IO. S· I S P•<k·uP + GMC ........ $12.95 1 

8849 Chev 83 S· l 0. S· l 5 Blazer & J•mmy ............ $11.95 : 
8154 Chev 67·82 P•tk·up, subrbn. Blazer. GMC .... $1 2.95 ' 
1662 Chev 67·83 vans all models+ GMC .............. $12.95 ; 

• 0020 Chrysler 74·791actry manl. giVE year ........... $23.95 i 
I 

FUEL SYSTEMS I • I 
0706 Bypass Ford EmiSSion Controls 73·77 ............ 15.95 ; 
8474 Sypass GM Em•SSIOn Controls 71 ·77 ............ $14.95 ; 
1711 Sa sic Carburetion & Fuel Systems ............. ...... $6.95 ! 
9976 Carb Basics .. trblshoot. rebid all U.S . ................ $8.95 i 
0882 Carter Carburete<s .. all 4·bbl models ............. $1 0.95 ; 
8534 ~ley Carburetors .. all 4·bbl models .............. $1 0.95 ! 
9411 ~ley Carburetors .. all 2 & 4·bbls .................. $9.95 i 
9652 Rochester Carbs .. all l. 2 & 4·bbls ................... $9.95 i 
9423 Stromberg CO Carburetors all thru 76 ............ $9.50 
6354 SU Carburete<s all models thru 76 ................. $9.50 
1511 Weber Carburetors all models thru 79 ............ $9.50 
3759 Bosch Electronic Fuellnt .. lhru 77 .... .............. $10.95 
9773 Electrnc Fuel fnt Man .. all sys to 83 ................ $29.50 
9410 Turbocharge<s .. best on the subtecl ................. $9.95 
0791 Fuels & Lubr.cants .. gas. diesel & ocls ................ $6.25 
8872 Prooane Conversion of Cars. Trucks. RVs ........ $9.95 

1 

BOATS & MOTORCYClES I • • 
8506 ChrysJe< oe 66·81 3.5-20 hp ............ ............. $9.95 : 
8507 Chrysler oe 66·82 25·140 hp .......................... $9.95 : 
8508 Ev~nrude oe 65·8 1 all 1.5 to 35 hp .............. $9.95 , 

• 8509 Evmrude oe 65·82 all 40 10 140 hp .............. $9.95 I 

8510 Johnson oe 65·81 all 1.5 to 35 hp ................ $9.95 : 
8511 Johnson oe 65·82 all 40 to 140 hp .............. $9.95 ' 
8512 Mercury OS 64·82 all 4 to 40 hp .................... $9.95 • 
1217 Mercury OB 64·82 all 50 to 200 hp ............ $9.95 
8186 Stern Drive. repair OMC. Mere. Volvo ................ $9.95 

0929 Motorcycle Manl68·8 1 all Japn & U.S ......... $24.95 
8329 How to f ly Helicopters .. 208 pages .................. $11.50 

TV, HOME REPAIR, ETC. 
8024 All About Home Satellite TV .............................. $12.95 
9959 Beginner's Gu1de to TV Repair, 224 pgs ......... $9.25 
0533 TV Field & Bench Serv•cer's Handbook ............ $9.95 
0530 TeleVIsoe>n Etectron~<s .. the best ........ ............... $24.95 
0809 Se<v~<:e Home Video Cassette Recorder .......... $13.95 
0396 V•deocassette Recorders Handbook ................ $10.25 
8023 Home Video EQu•pment..all sys & compnt ...... $9.95 
3752 Master Handbook of Telephones ...................... $12.50 
0568 Electncal Appliances. repair all ....................... $12.95 
7133 Repa~r Your Own 35mm Camera .. all SlR ...... $10.25 
1268 Se"ing Mach10e Repair. 308 pages.. ................ $9.25 
9804 Typewnter Repa~t. manual & electnc ............. $12.50 
8724 Locks & locksmithing. 392 pages •nfo .......... $15.50 
9791 0.18urners .. 10stall. serVICe. repa~t .................... $16.95 
9426 Electr.cal Wiring .. house. barn. garage. + ... .... $1 5.95 
9447 Home Electr•aty from W•nd. Wale<. Sun .......... $8.25 
9525 Mach•n•ng Fundamentals. 512 pages ............ $25.95 
8397 Cast Small Metal & Rubber Parts ...................... $7.25 
8231 Weldmg Guidelines. gas & electnc .................... $8.95 : 
1652 Gene<al Carpentry const wood houses ............ $24.95 i 
0843 Concrete Technology .. very thorough .............. $18.95 • 
9427 Industrial Plastics .. 320 pa~e tex:tbk ................ $20.95 : 

8066 Dodge Ar.es 81 ·83 for all models ................. $1 2.95 , 0593 Mazda 808. 818 72-78 cOVetS all mdls ...... $12.95 ; I oyota orona 7 82 all 4<yl models .......... $12.95 
1259 Dodge Om01 78.83 all+ 024. Chrgr. Rmpg $1 2.95 ~ 9486 Mazda 72·82 pick·ups B·l600. B·l800 ...... $12.95 • 8198 Toyota Cressida 78-82 all models .................. $12.95 
0953 Dodge 67 ·84 pock·uP all 4-whl dr mdl .......... $11.95 ~ 1746 Mercedes 220 59·65 for all models.. ............ $12.95 i 0923 Toyota Starlet 81 covers au models ................ $12.95 
1298 Dodge 71·82 pock·upall2·whl dr mdl ......... $12.95 • 8197 Me<cedes65·681900,2000, 2200.250.+ $11.95 : 0576 Toyota Supra 79·81 covers all models .......... $12.95 
2497 Dodge 79·81 [).50 P•<k·uP plus Arrow .......... $11.95 : • 0901 Toyota Tercel 80·82 for all models ................ $12.95 
8203 Dodge 67·70 vans to 1 ton + Plymouth ...... $11.95 • ; 8524 Toyota Land CrUiser 68·82 all mdls .............. $12.95 
6070 Dodge 71·83 vans to 1 ton + Plymouth ...... $12.95 , 1 0647 Toyota 68·82 pick.up all 2·whl dr .................. $12.95 
8192 Duste< 70·76 an modelS InC Scamp ... . ....... $11.95 : ! 1200 Tnumph Spitfire 62·81 all models .................. $12.95 
9688 Escort 81 ·B2 all mdls •nc EXP ................ ....... $12.95 ! : 1015 Tr.umph TR5. TR6 67·76 all1nc TR2 50 ........ $12.95 
8189 Fa<rlane 62·70 tor all models ................... $11 .95 : : 8693 Tr.umph TR7 75·81 tor all models ................ $12.95 
8366 Fa<rmont 78·83 for all models ........................ $12.95 i 1 8192 Vatiant 68·76 all inc Scamp . .Signette ............ $11.95 
9776 F1at 124 67-82 all, Spyder. 2000. turbo .... $12.95 • : 0513 Vega 70·77 all mdls except Cosworth .......... $12.95 
9640 F•at 128 72- 79 all mdls + Sl. Rally ... .......... $12.95 i • 8019 Volare 76·80 covers all models ...................... $11.95 
8106 F•at 131 75-BO all l.B & 2.0 engs.. .......... $12.95 ; 9485 Mercedes 250. 280 68·72 all plus 230 .. ... $12.95 : 1227 VW Beetle 54·67 for all models ...................... $12.95 
0399 f •at X I •9 71·82 coversall models ...... .. .. $12.95 ; 0416 Mercedos 68· 73 220. 300 + d•esef mdls .... $11.95 , 0140 VW Beetle 68·77 for all models ...................... $12.95 
6022 f•at Strada 79·80 all models .. ....................... $12.95 , =3~8 Mercedes 350. 450 71 ·80 fO< au mdls.. ...... $12.95 i 8300 VW Rabblt75·83 gas & diesel mdls .............. $12.95 
I 073 Fiesta 78.80 covers all models......... .. .... $12.95 ; 4 9 Mercedes 74·84 230. 240. 280. 300. dsl. + $11.95 • 8294 VW Sc•rocco 75·83 tor all models.. ................ $12.95 

: 9688 Mercury Lyn. 81·82 all mdls •nc LN7 ............ f 12.95 ; 8383 vw Jetta 80·81 gas en8Jne modefs ................ $12.95 

0675 flfeb~rd 67·69 covers all modelS ...... 
6309 Fireb~td 70·81 all VB mdls + TransAm 

. $12.~~ 

$12.95 
6490 F~tebird 82·84 covers all models .... . .. $1 2.95 
9611 Ford 71·B2 Elite. LTD If. Rnchro. Tbird ...... $1 1.95 
0872 Ford 68·83 Custom, GalaXIe. LTD. XL + ..... $1 1.95 
9369 Ford Cour.er 72·82 covOfs all models ....... $12.95 
8205 Ford 65·68 pick·up 2 & 4 whtto 1 ton ....... $11.95 

: 1098 MG M•dget 68·80 all + Spnte 58·71 ......... 12.95 1125 vw Bus 6 1-79 all tranSPOrter mdls ................ $12.95 
: 6038 MGA 56·62 covers all models .... .. ............. $12.95 9626 VW Vanagon 80·82 for all modefs .................. $12.95 
• 1720 MG8. MGBGT 62 ·81 roadster. coupe mdts .. $12.95 • 
! 0917 M1n1 59·78 all mdiS IOC MIOI·Cooper ........ .... $12.95 
; 0884 Monza. Chev 75·80 + Astre. Strf~t . Skyhk ... $11 .95 
, 0479 Mustang V8 65·73 cove<s all models.. ...... $12.95 
• 8272 Mustang II 74.78 all 4. V6 & V8 mdls.. ........ $12.95 

9386 Mustang 79·B3 all eng•nes & models ........... $12.95 
0951 Nova 71-79coversallmodels ..... , ......... $12.95 , 
6308 Old>mob•le 68·76 all 88. 98 modelS ............ $12.95 • 
7107 Olds Cutlass 70.83 •ear whl dr mdls ............ $12.95 : 
8465 Olds Cutlass C•erra 82·83 + Pont6000 .... . $11.95 • 
9851 Olds Firenza 82 all mdfs +Pont J2000 ........ $12.95 : 9582 VW Type 3 62·73 squareback. taslback ........ $12.95 

0451 Ford 69·83 P•ck·up 2·wht f .mdls + desls ...... $12.95 " 3720 Olds Omega 80·83 au +Pont Phoenix.. .. .... $11.95 
8273 0pel 66·75aiiGT. Kadett, Manta. l900 ... $12.95 

; 9778 VW 411. 412 68·74 COVf!fS Oil modelS ........ $12,95 
, 8748 VW Dasher 74-79 covers all models .............. $12.95 

8458 Ford 73·79 pock·up 2 & 4 whl f ·mdls ............ $12.95 ! 7124 Peugeot 504 6B·79 all gas eng models ..... . $1 2.95 : 1754 Voiv<> 142. 144. 145 66-74 all models ........ $12.95 
• 9558 Votvo 164 68·75 for all modefs ...................... $12.95 9322 Ford Ranger 83 all 4 cyl. 2 & 4 whl dr ......... $12.95 1 

8204 Ford 61·68vans all to !ton ..................... $11.95 ; 
0711 Peugeot 504 D•esel 74·80 all models ......... $12.95 1 3729 Volvo 242. 244. 245 75·83 au models ........ $12.95 

0453 Ford 69·82 vans all 6 & 8 cyl mdls • . ....... $12.95 • 
0883 Pl•to 70·80 all mdls + Mercury Bobcat .... $12.95 
0874 Plymouth 68-76 Fury. VIP, Gran. Suburbn .... $11.95 ! 8311 Volvo 264, 265 75-80 for all models ............ $12.95 

! • ' . • I 
t I 
, 1223 Brakes. Steenng & SuspensiOn 76·83... ......... $14.95 : 
' 1706 BaSit ChaSSIS, Suspens•on & Brakes ................ $6.95 • 
, 8478 Custom•z•ng CarS .. mSide & out... ..................... $12.95 : 
; 3720 Auto Sody Repa~r .. tech tra101ng manl .............. $22.95 ' 
! 1659 Auto Sody Repa~t .. the lundamentals ......... .. $14.95 : 
i 8712 Metal FabriC8tO<'s Handbook .. custom . ... . ..... $9.95 : 
, 5104 Auto Sody Repa1t10g& Repa1011ng..best ........ $14.95 : 1251 Ch1fton Truck Repair 77·84 to 2 \l>ton ............ $19.95 
' 0827 AutomotiVe Ref•msh•ng..tO< the pro ......... ... $8.95 , 8561 Ch•lton Truck Repair 61 ·71 all makes ............ $19.95 
' 8470 f•berglass Repair & Construci!On ................... $1 1.50 : 2526 Engme Repair & Rebuilding. 300 pagn ........ $14.95 
; 5106 Gla.s Fiber Auto Sody Construct•on ........ , .... $6.95 • 7128 Convert your Car, Van. Pickup to diesel .......... $8.25 
1 0906 Old Car Value Guide .. 1900-69 au .................... $9.95 : 1260 Diesel Repair Man .. all cars & It trks ................ $19.95 
~ 9780 Auto Restoration Gwde .. very complete .......... $17.95 : 0667 O.esel Fundamentals, Service. Repair... ........... $19.95 
, 0995 Car Interior Restorat1on . .tor any car .................. $7.25 • 9320 Automatic Trans 67 ·79 adjust all U.S ........... $14.95 

0654 Automotive Air Cond•t•on•ng..tertbook ............ $22.95 : 1749 Automat•< Trans 74·80 repair all U.S ............. $14.95 
7125 Auto Air Conditioning Handbook ....................... $9.25 : 81 74 Clutch & Flywheel Handbook, 184 P&S ............ $9.95 
1102 'Auto Air Cond Rep .. tor profesSIOnals ............. $15.95 1 9658 Auto Machinist. ciY>I serv test guide .................. $7.95 

; 1557 Auto MechaniC's Fundamentals .. textbook ...... $25.95 
• 0492 Auto Repairs & Prices. flat rate 74-79 ............ $9.95 

BOOKS BY CAR MAKE CHASSIS & BODY REPAIR GENERAl REPAIR 
8094 Sa•racuda·Challenger Source Book ........... $12.95 
9534 Bu1ck Powet Manual. tun•ng the V6 .................. $8.95 
9409 Chevy Smaii·Biock. How to Hotrod .................... $7.95 
8125 Chevy Small·81ock, How to rebu•ld .................... $9.95 
8421 Chevy Rac10g Eng1ne, preo small blck .......... $10.95 
1243 Chevy Smaii·Block. Rac•ng the. 152 P .............. $8.95 
9795 Chevy Perfe<mance. from small bloc~ . ........ $10.95 
1601 Chevy S.g·Biock. How to Hotrod ........... ............ $7.95 
9938 Chevy B•g·Biock. How to Rebu•ld ......... .... ........ $9.95 
8303 Chevy Heavy Duty Parts Book ............................ $5.00 
0830 Chevy Super Soorts 61 · 76 10fo on all ............ $14.95 

9005 Chilton Auto Repair 7 7 ·84 all U.S ................... $20.95 
0932 Chilton Auto Repair 72-79 all U.S ................... $19.95 
7137 Chilton Auto Repair 64·71 all U.S. .................. $19.95 
1763 Chilton Auto Repair 65·83 all U.S ................... $19.95 
8091 Chilton Import Car Repair 76.83, all .............. $19.95 

3725 Bu•ld10g the V6/Vega. step·by·step ................ $7.95 
8060 Corvette Repro/NOS Parts Book. 53·82 .......... $8.95 
0949 Corvette Restortn Source Book. 53·67 .......... $21.95 
8683 Datsun. How to Hotrod & Race .. 5 I 0·28 OZ .. $15.95 
0794 Firebild: Source Book. factory 10fo .................. $12.95 
1725 Firebird. Trans·Am High·Perf Hbook .................. $8.95 
0946 Ford Small 810<1<. tu01ng & rebuilding ..... ........ $9.95 
8494 Ford Big Block. How to Rebuild. 160 p ............ $9.95 
9497 Ford V8. How to rebu•ld your ............................ $9.95 
8195 Ford Perle<mance.Jrom all V8 eng1nes .......... $10.95 
1076 Fearsome Fords 59-73 tech data. p1cs .......... $14.95 

PERFORMANCE TUNING 

8901 Auto Troubleshooting Gulde .. entire car ............ $7.95 
5549 Auto D•agOOSls & Tune-up .. pro textbk ............ $24.95 
1165 DiagnoSis & Repair GM Cars 70·83 .............. $14.95 

9498 Fold. Rebu•ld your OHC .. 4·Cyl P1nto . .............. $9.95 • 
8857 Automotive Electronics .. all systems .................. $7.95 
0653 Automotive Oscilloscope .. how to use ................ $9.95 

LAWNMOWERS & TRACTORS 
9651 Small Tractors 65·81. 8-30 hp. 960 pgs ...... $19.95 
8301 Allis·Chalmers B. C. CA. G. RC. WC. WD. WF $lo.95 
9822 Ford 2N. BN. 9N ................................................ $10.95 
8490 Ford 501. 600/ 1·900/ 1. 1801. 2000 ........ $10.95 
1028 I·H A. B. C. H. M. MTA. 4. 6. W6TA. 9 .......... $10.95 
8518 John Deere A. B. D. G. H. M. MT .................... $10.95 
1020 Massey.ferguson TE20. TD20. T030 ............ $10.95 
8755 R1ding Lawnmower Serv .. alf pop makes ............ $8.95 
9770 l awnmowers. pUShtype . .all 2 & 4 eye eng ...... $8.95 
9147 E•cavator Ope<abon . .all earthmoving ................ $9.95 
9807 Heavy Equipt Repair .. earthmovmg .................. $19.95 
8658 l arge Air Cooled Eng .. IS c•d & up .................... $9.95 
9419 Small Engine Service man .. under 15 cid ........ $12.95 
0557 Chain Saw Service Manual..24 too makes ...... $9.95 

I 
• 

Car Books, 

0565 Avto Electncat Systems .. 393 pages ................ $18.95 
9671 Sasic Car Maintenance & Repair ...................... $4.95 
9622 How to Tune Your Car .. IO< U.S. cars ................ $7.95 

1 7110 Week~nd Mechanic's Handbook .. excellenl ...... $12.95 
I 
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Whether .the installation job 
calls for... . · .: 

insulating 
an attic 

r . .. 

tiling a 
ceiling 

· weatherstripping 
a door 

• covenng a 
• • chair seat 

5 . ~ 

· ~-or any one of 1.001 -other 
DO-IT-YOORSELF home 

fiX-up projects - · . . 

FASTEN IT THE FAST, EASY 
,_ ONE HAND WAY ••• with an 

. 

:·STAPLE GUN .. . " . . . 
; - .. 

Usa& 
staple sizes, 
114" to 9116" 
Including 

. caLnLE. 
-. SHOOT A 
.. STAPLE -

e T·SO .. 
j ,.. 

·wheftver You'd 
': Q.ji_v~ a _N~i/1. ---.. r 

.. ' . . . 

. •' . " .. 

. 
" . :: . 

One squeeze ... shoots a strong holding two-pronged staple in 
exact spot de$ired -- in less than a fr-action of the time it takes to 
hammer a nail! 
• 

. This versatile, all-purpose tacking tool speeds up and simplifies 
l'lundreds of fix-up and repair projects in an(:! around the house! 
Easy one hand operatjon leaves your other hand free to hold 

· m$lterial in place for a neater, more professional job! 
A quality tool made of ·an-steel with lasting ·chrome finish and a 
patente(:l jam-proof mechanism for lifetime ruggee! dependability 
and trouble-free performance! . .. ' ~ . 

'( MADE ·IN AMERICA ,. . 
. Available at all leading Hardware, Home Center 

· ~nd Discount Department Stores everywhere. 
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PS 3,000~mile test: 
Buick rk Avenue 

The Buick Electra Park Avenue is a sedan suspended in 
General Motors' atltomotive equivalent of limbo. On the 
one hand, it must appeal to new buyers interested in fuel 
injection, precise handling, and the space efficiency of 
front drive. On the other, it must not upset the older tra- · 
ditional buyers of this type of soft-riding, quiet, commo
dious land yacht. 

Thanks to the taller, forma! roof line, there's plenty of 
head room in this rolling living room. The new car i~ only 
0.3 inch shy of the head room in the old mode!. Adding to 
the sitting-room ;:unbiance is lots of wood-grain plastic trim 
on the instrument panel and doors . 

The Buick is remarkably quiet, except for some wind 
noise around the mirrors and some odd suspension drum
ming over rough roads. Front seating consists of soft yet 
supportive leather-covered six-way adjustable power seats. 
The 60-40 arrangement of the front seat and the wide 
bench in the rear provide uncompromised seating for six. 
In comparison with most new cars, the Park Avenue is a 
big car at 196.2 inches. But that's still more than two feet 
shorter than the old model. It weighs about 3,276 pounds . 

At about 1,500 miles the driver's side window stoppe<i 
working. I pulled the door's trim panel off and jiggled the 
wires. The window started working but quit again about 
500 miles later. Another problem was more difficult to 
diagnose. Initially the car seemed much too softly sprung. 
After it encountered potholes, the chassis would continue 
to rebound, taking what seemed like forever to recover. It . 
also rolled heavily to the outside of even low-speed turns. 
Investigation revealed a loose wire at the sensor for the 
electronic leveling system. Once I reconnected the wire, 
the car took on a much improved ride character. 

Easily the sweetest part of this new package is the drive 
line. Rumors were that further refinement of the C-body's 
four-speed transmission is what delayed this car's intro
duction. If so, the wait was worth it. Shifts are textbook 
clean and crisp. The 3.8-liter (231-cu.-in.) fuel-injection 
V6 rivals the smoothness and power of small V8s at every
thing but idle. (Strangely, all of the new Electras I've driven 
with this V6 vibrate strongly at idle.) On the economy 
side, the 3.8 averaged just less than 19 mpg over the 
3,000-mile test period, and one long highway cruise net
ted 24 mpg. Our heavily equipped test model listed at 
$19,300.-Jack Keebler 
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In Japan, where high-tech electronics 
are a way of life, they pay $714.93 

for an American-made radar detector 
(You can get the same one for considerably less) 

Even we were a little surprised. All we did 
was build the best radar detector we knew 
how. We shipped our first ESCORT in 1978, 
and since then we've shipped over 600,000. 
Along the way the ESCORT has earned quite 
a reputation-among its owners, and also in 
several automotive magazines. 

Credentials 
Over the past five years, Car and Driver 

magazine has performed four radar detector 
comparison tests. Escort has been rated 
number one in each. Their most recent test 
concluded "The Escort radar detector is 
clearly the leader in the field in value, cus
tomer service, and performance .. :· We think 
that's quite an endorsement. 

Our Responsibility 
One of the reasons for our reputation is 

our attention to detail. If we don't feel we can 
do something very well, we simply won't do it. 
That's why we sell Escorts direct from the 
factory to you. Not only can we assure the 
quality of the ESCORT, but we can also make 
sure that the salesperson you speak to is 
knowledgeable. And if an ESCORT ever 
needs service, it will be done quickly. And 
it will be done right. 

50 States Only 
And that's the reason we don't presently 

sell ESCORTs outside of the United States. 
Even in the countries that use identical radar 
(Japan and Australia, to name two) we know 
that we couldn't provide the kind of customer 
service that ESCORT owners expect. So we 
pass up the additional sales rather than risk 
our reputation. 

"Dear Sir .. :· 
So we'll admit we were surprised when a 

letter from one of our customers included an 
advertisement from a Japanese automotive 
magazine. The ad pictured an ESCORT, and 
the price was 158,000 yen. Our customer was 
kind enough to convert that to U.S. dollars. 
Using that day's rate of exchange, an American
made ESCORT was worth $714.93 in Japan. 
Further translation revealed the phrase "The 
real thing is herel" and warned against 
imitations. 

Econ 101 
Needless to say, we were flattered. We 

knew that ESCORT had an impressive repu
tation, but we never expected to see it "boot
legged" into other countries and sold at such 
a premium. But the laws of supply and demand 
are not so easy to ignore. When there is a 
strong need for a product, there is an equally 
strong incentive for an enterprising capitalist 
to fill that need. And apparently, that's just 
what happened. 

The Moral 
We still don't sell out of the country. And 

the price in this country is still $245. The 
price we've had for the last five years. 

Quite a deal for what the Japanese must 
think is the best radar detector in the world. 

Try ESCORT at no risk 
Take the first 30 days with ESCORT as a 
test. If you're not completely satisfied 
return it for a full refund. You can't lose. 

ESCORT is also backed with a one 
year warranty on both parts and labor. 
ESCORT $245 (Clio res. cOl $13.48 tax) 

By mail send to address below. Credit· 
cards, money orders, bank checks, cer
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 

RADAR WARNING RECENER 

Cincinnati Microwave 
Department100-916 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 

Tune in "Talkback with Jerry Galvin:· America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 

c 1984 Cincinnati Microwave, tnc. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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WhatsNews 
Why take on the challenge to fly 
around the world nonstop without 
refueling? I suppose for the same rea
son people climb mountains: "Because 
it's there." To put that another way, 
it's because human beings seem to like 
to test themselves against great odds 
-just to see if they can prevail. That's 
why we climb mountains, run mara
thons, work as though our lives de
pended on it to learn to play par golf 
or ski like an expert, and do a thou
sand other things that have no inher
ent value but give us great satisfac
tion in accomplishing them. 

That's why Burt Rutan's new plane 
is exciting. This most innovative of air
craft designers has used every trick 
he knows to build a plane that can 
achieve an unimaginably difficult goal. 
The result-as the cover photo by Ben 
Kocivar shows-is a startlingly differ
ent-looking plane. And it is different. 
Just two examples: It is a floating fuel 
tank, weighing when fully loaded al
most 11 times its empty weight. And 
its skin is so delicate that Rutan lets 
no one get close: He fears someone 
may poke holes in it with their fingers. 

Whether or not this strange air
plane achieves its goal, it is clear that 
Rutan is a seemingly inexhaustible 
source of exciting new ideas. He is, in 
fact , single-handedly changing the 
way airplanes are built. One bit of 
evidence: This is the fourth PoPULAR 
SciENCE cover devoted to his designs. 
If you'd like to refresh yourself on 
some of his other pace-setting designs, 
the covers (and articles) appear in No
vember 1978, August '81, and May '82. 
In addition, two other planes that ap
peared on the December '83 and June 
'84 covers incorporated Rutan trade
mark features. 

Underground debate 

In May, Everett Ortner, writing in 
this space, summarized the conclu
sions reached by a team at Oak Ridge 
National Laboratory. They had com
pared life-cycle costs of earth-sheltered 
passive-solar houses in five U.S. cities 

WHAT'S NEW 

with those of an energy-efficient above
ground house. They concluded that the 
aboveground house was a better buy 
in all five cities over the course of a 
30-year mortgage. 

Charles A. Lane, an expert on 
earth-sheltered construction and 
author of our November 1982 piece 
"Underground Basics" objected. Lane 
has impressive credentials: He is a 
general partner in Terra Builders, 
Inc., Denver, Colo. He is also a re
search scientist in energy-conserva
tion development for the Minnesota 
Department of Energy and Economic 
Development and was formerly the as
sistant director of the Underground 
Space Center at the University of 
Minnesota. Here are his comments: 

"The Oak Ridge report presented 
some sweeping answers to some dif
ficult questions. I have many reserva
tions about the authors' methodology 
and hence their conclusions. 

"1. The ORNL researchers selected 
seven parameters to use in dividing 
the country into 15 regions. These in
cluded annual heating degree-days, 
length of cooling period, precipita
tion, annual mean relative humidity, 
and mean solar energy received. The 
study compares the energy efficiency 
of earth-sheltered and above-grade 
houses based, in part, on those param
eters. It is implied in the report that 
the ORNL researchers fully under
stand how these factors correlate with 
energy efficiency in houses. Mean
while, other research organizations, 
including Lawrence Berkeley Labora
tory, Princeton University, the Min
nesota Building Energy Research 
Center, and the Minnesota Energy 
Division, are actively investigating 
that correlation. 

"2. The researchers used two com
pletely different computer programs 
to predict the energy usage of the 
aboveground and earth-sheltered 
houses. As a table in the report indi
cates, the results for the same house 
in the same location are different 
with the two programs. This results 
in an apples-to-oranges comparison. 

"3. In the study, all houses in all 
locations are assumed to use an elec
tric air-to-air heat pump for heating 
and cooling. That may not be the best 
choice for all locations and all design 
loads. In most other respects the re
searchers consider prevailing local 
practices. I wonder why they did not 
consider local practices in this criti
cal area. 

"4. The life-cycle-cost analysis is, 
of course, dependent upon the data 
input, some of which I have already 
questioned. In addition, how does one 
accurately predict such volatile vari
ables as discount rate, income-tax 
rate, property-tax rate, inflation, 
maintenance cost, and replacement 
cost over the time period of a 30-year 
mortgage? And finally, who holds a 
home mortgage for 30 years anymore? 

"In summary, I contend that we have 
a long way to go in answering the im
portant questions identified in the 
ORNL report. Computer models are 
a valuable tool in research; however, 
they are only that-a tool. If the input 
is inaccurate, the output is also. Re
member the first law of computer mod
eling: 'Garbage in; garbage out.' " 

The many facets of a new technol
ogy-including differences of opinion 
-make watching the development of 
a field endlessly fascinating. Want to 
find out how this one comes out? Stay 
tuned to this magazine. 

74 vs. 75 

Why do we have "7 4 portable compu
ters" on our cover this month-but 75 
inside? Because covers have an earlier 
printer's deadline than the magazine's 
innards, and the 75th new computer 
appeared on the market in time for 
the inside of PS but not the outside. 

r 

,/I - Editor-in-Chief 
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Engineering the new breed of 
• • 

Teaching a machine to walk is tricky. For years research engineers' attempts produced 
ill-coordinated, multi-legged mistakes. Now, however, several teams have created machines 
that walk well. The key? Miniature on-board computers that control each leg. 

By PETER BRITTON 
Photos by Jim West and the author 

dex was hunkered down in the back of a small 
Dodge pickup truck when I arrived at the Odetics 
laboratories in Anaheim, Calif. I had come to see 

the most advanced of a new breed of robot. I found a crea
ture with a fishbowl head perched atop six spindly legs-an 
integrated whimsy of mechanics and electronics and 
software. But this deceptively simple-looking device is 
highly skilled; it can walk. 

Walking, a natural act for a person, is a formidable task 
for a robot. Replace wheels with legs, and you compel the 
machine to wrestle with several demanding tasks at once. 
A legged robot must learn to keep its balance as it chooses 
among a vast array of possible leg movements. The robot 
must coordinate these movements while checking whether 
each leg has landed in the proper spot. Without sensors a 
robot could place one leg in a pothole and one up a tree, 
and never know it. 

Researchers, aided by the advent of microprocessors, are 
close to solving these problems. The design strategies vary, 
but each of the several ground-walking robots now under 
development will be more than mobile. They will be strong, 
agile, and-directed by advanced software-virtually in
dependent of human operators. 

Though still laboratory-bound, Odex I is the most ac
complished of the new breed. The collection of metal and 
plastic squatting in the truck bed looked more amusing 
than impressive, but I knew the robot had outperformed 
both its ancestors and its contemporary competition. 

Patents for walking machines-as opposed to tracked or 
wheeled vehicles-have been around for about 100 years. 
Machines that actually do walk have been few. One of 
them was Space General's radio-controlled eight-legged 
walker. In 1963 the Army briefly considered this walker 
for further development. But it was little more than a 
windup breadbox that scuttled, demonstrating that some
thing could "walk" on irregular terrain. 

A General Electric walking machine of a few years later 
had the size and look of a besotted elephant. The Quadra
ped Transporter's two front legs were controlled by the 
on-board operator's arms, its hind legs by the operator's 
legs. The hydraulically powered machine was said to be 
capable of felling trees, but the mental and physical stam
ina needed to run it quickly exhausted the driver inside. 
Still it did, for a while, walk. · 

By contrast Odex I can gather itself up like a giant 
daddy-longlegs to dance elegantly on tiptoe. The nimble 
robot can also squat down and sidle crabwise across the 
floor, carrying a heavy load. The key to Odex's agility is 
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an on-board computer-something earlier walking ma
chines lacked. Among other things the computer dictates 
speed, provides algorithms that keep legs from hitting each 
other, and correlates information to avoid obstacles. 

As I watched technicians ready Odex for action, Odetics 
director of engineering and research Marvin Russell de
scribed the robot's design. Odex moves three legs at once, 
using a "tripod gait." This provides, according to Russell, 
optimal balance and speed. 

Information for each movement or sequence of move
ments is stored in the master control computer, which is 
housed just below Odex's fishbowl. The computer sends 
commands to six lower-level microprocessors, each respon
sible for telling one leg exactly what to do. 

While Russell filled me in, attendants lowered the tail
gate of the pickup truck, and an engineer readied the small 
electronics panel that would control the robot's movements 
by radio signal from the far corner. Soon Odex stirred and 
slowly rose to nearly its full height of six feet, s ix inches. 
Its legs were splayed out in a rough circle measuring 72 
inches in circumference, 33 less than the maximum. ''These 
legs extend themselves in strides up to 44 inches in length 
at a rate of 18 inches per second," Russell said. 

It's alive! 
While I watched, Odex I gently trembled and whirred 

and prepared to take its first step for me under the guid
ance of senior staff engineer Stephen Slykhous. Then, with 
a suddenly smooth motion, two of the robot's feet moved 
onto the lip of the tailgate. 

Slykhous then initiated a pre-programmed series of ac
tions by pushing the button on the control panel that says, 
in effect, "Get out of the truck." With a barely perceptible 
stop in forward motion, a spindly forward leg reached for
ward and down as two rear ones moved an equal distance 
forward and under the body. 

Then, in a scene reminiscent of both the lunar landing 
and "E.T.," a single aluminum shaft touched down and 
planted its rubber tip firmly on the linoleum. It was a 
spooky moment, watching this first "functionoid" (as the 
robotics experts call it) find firm footing. 

As the single front leg moved, the two rear legs also 
simultaneously moved forward. Finally the front two legs 
on the edge of the tailgate lowered themselves to the floor, 
and the single remaining rear leg brought the afterpart 
of Odex forward. Now Odex hit the ground articulating, 
all legs on the floor, its 24-volt, 25-ampere-hour aircraft 
battery providing the power. 

To take this one impressive step Odex had carried out a 
complicated set of activities. First a leg computer told a 
servo driver to move that leg. Controlled by transistors, 
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Versatile Odex I hefts a 275-lb. weight (above) and squats 
low to the floor (below right). A command radioed from a 
separate control board (right) triggers pre-programmed se
quences stored in the master computer in the robot's "neck." 

power was applied to motors inside each leg: vertical mo
tors to lift the leg, extension motors to move it out. 

In this closed-loop servo, information is fed into the com
puter on each leg and then to the upper-level master con
trol computer, telling it how far out each leg has gone-in 
effect, where it is in space. When a predetermined dis
tance is reached the main computer tells the leg to stop 
and put its foot down on the surface-completing the step. 
Then, depending on the program, the computer either ini
tiates another step or signals the operator, "You now have 
control," telling the operator to start t he next program. 

Slykhous paused as he punched in a set of commands 
for Odex. "We're just now installing sensors for the feet," 
he told me. "These will tell Odex that the floor is some
how not as we have described it in the program. This can 
be considered the very first step toward true autonomy." 

Then- to demonstrate t he potential that has interested 
both private industry and the military-Slykhous put Odex 
through a series of tricks. As I watched, the truck's tail
gate was raised and a frame was attached to the rear. 
Odex squatted and walked beneath the frame, fitting its 
metal center rod into a slot in the frame. Then the rune-

Continued 
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"Adding 'intelligence' is the 

Multi-talented Odex narrows itself to 
walk through a door (top, left to right), 
climbs out of a truck bed (above), and 
lifts the truck (left). Twin video-cam
era "eyes" will soon be functional, add
ing vision to augment the robot's tactile 
and position sensors. Among other at
tributes planned for future versions 
are the ability to walk over any terrain 
and go in any direction. The robot 
will be weatherproof and easy to re
pair and operate. Such robots can the· 
oretically do more complicated work 
than the repetitive chores assigned to 
assembly-line robots. The machines 
should handle a variety of odious jobs 
-from industrial tasks such as store
house worker and nuclear power-plant 
trouble-shooter to military functions 
such as standing sentry. 
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challenge; autonomy is the goal" 
tionoid proceeded to pick up the pickup and, walking 
sideways, carry it through 90 degrees, lifting with appar
ent ease some six times its own 375-pound weight. 

Odex next demonstrated an impressive agility. It ap
proached a 40-pound circular pedestal with a ring on top, 
positioned itself alongside, and lifted the pedestal with 
one leg. Then it lowered the pedestal and nimbly climbed 
on top, contracting itself into a tuck position with a smart 
metallic thunk. 

Now, dismounting, Odex started across the room at a 
45-degree angle to me. In an extraordinarily smooth mo
tion it suddenly swiveled in mid-stride and aimed directly 

·at me, approaching at a fast walk. It gained on me all too 
quickly and I backed through a handy doorway, much too 
narrow for the advancing functionoid. Odex came to a halt 
and did an amazing thing: It narrowed itself to a mere 21 
inches wide from its former 105 inches and walked through 
the doorway, right at me. 

As I found myself backed against the wall, Odex stopped. 
Then a leg was extended in an obvious offering of peace. I 
accepted it and shook it heartily, knowing full well that 
here in this storeroom in Anaheim I was witness to the 
future. 

Further challenges 
Dubbed a "capability model" by Odetics, this break

through robot is not quite ready to hit the road despite its 
formidable achievements. ''As with other robots in the same 
boat, adding 'intelligence' is the challenge," Russell said. 
"And autonomy's the goal." 

How far has this research advanced? Carnegie-Mellon 
University has developed a single-legged device that can 
hop and run in three dimensions like a kangaroo. Its role 
is to help researchers investigate the problems of balance, 
which some say is the key to successful walking machines. 
The U.S. Department of Defense's Defense Advanced Re
search Projects Agency partially funded this "pogo stick" 
project. The agency is also involved in another, quite dif
ferent walking machine, the Adaptive Suspension Vehicle. 
This machine, developed under the direction of Drs. Rob
ert B. McGhee and Kenneth J. Waldron, engineers at Ohio 
State University, is scheduled to take its first walk later 
this year. In the beginning the vehicle will use an on
board operator who will use aircraft-like controls and dis
plays and who will steer and control speed. An on-board 
computer will automatically select footholds using terrain 
data from a cab-mounted, laser-scanning vision system. 

McGhee claims that the machine will be able to walk 
at about eight miles an hour, take six-foot strides, step 
over six-foot-wide ditches, scramble over six-foot-high walls, 
and climb 60-percent slopes. The power will come from an 
SO-horsepower internal-combustion engine; a high-energy
density flywheel will smooth power demands to the engine. 
Each of 18 joints will be powered by a lightweight hydro
static transmission. 

The current generation of this and other walking ma
chines, according to McGhee, "is operated mainly in a 
'supervisory control' mode in which a human operator, ei
ther on board or remotely situated, controls vehicle speed 
and direction. But thanks to recent advances in sensors 
and in image understanding, we are now beginning to 
consider fully autonomous operation. 

"In this mode the operator sets only high-level goals. 
The machine navigates independently to an assigned loca
tion and performs the designated task without human 
intervention." 

' -
-

Hexapod (top), an early walki~g machine developed by 
OSU's McGhee, was controlled via a cable link. OSU's 2.5-
ton Adaptive Suspension Vehicle (above) has six-ft. double
jointed legs with "ankle" sensors to handle rough terrain. 

There is a world of assignments awaiting these and other 
robots now under development. SRI International has 
found, in the Army alone, over 100 potential applications 
for mobile robots-including sentry duty and hazardous 
duties such as mine disposal and exploration of hostile or 
inaccessible areas. 

In a separate report the Army's Training and Doctrine 
Command envisions a future battle scenario called Air
Land Battle 2000, which assumes the use of robot combat
ants with qualitatively superior systems for autonomous 
decision making-especially in remote-mobility sensing, 
organizing, and responding operations. 

Odetics recently signed an agreement with RCA:s Gov
ernment Systems Division to share technology in develop
ing a mobile robotic system to perform such military 
assignments. RCA will dev~lop sensory modules that will 
enable the robotic system to perform multi-task functions, 
including vision. RCA will also provide expertise in artifi
cial intelligence. 

The agreement includes RCA funding for Odetics to fur
ther develop Odex-and RCA has an option to purchase 
significant numbers of a second-generation model, called 
Odex II, over the next 10 years. 111!1 
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Rep~acing mechanical parts with sensors and electric actua
tors wired to an electronic control boosts economy, cuts 
emissions, and aids drivability-performance comparable 
to that of costly fuel injection, claims a German fir:rp.. 

By DAVID SCO'IT 
Illustration by Russell von Sauers 

F 
uel injection offers big pluses in engine economy, 
performance, and emissions. But West Germany's 
Bosch & Pierburg, a joint-venture firm, believes 

there's still a real future for the simpler, cheaper, humble 
carburetor. 

·To prove it, B & P has introduced an electronically con
tro.lled carburetor claimed to give up to a 15-percent fuel 
saving over co.nventional types, cut emissions by 20 percent, 
and improve drivability. 

The new carburetor costs about 40 percent more than a 
normal carb. That's still one-third less than putting a fuel 
injector at each cylinder port- yet with comparable 
advantages, claims B & P. One high-end car maker, BMW, 
has used the new carburetor in two models. 

Standard carburetors are mostly mechanical devices. The 
accelerator pedal controls all throttle-valve movements and 
thus the fuel mixture sent to the cylinders. Manual chokes 
have a similar linkage. Automatic designs .are regulated 
only by engine temperature. On constant-depression units, 
such as Ford's variable venturi and t4e Stromberg CD, a 
tapered needle varies effective-jet size according tO throt
tle opening and inlet-manifold suction. 

At' best, these merely approximate an engine's fuel needs 
for maximum economy under different driving conditions. 
Often these mechanical designS feed in too much fuel. This 
is particularly true for cold starts or during idling and 
deceleration, when lots of gas can be wasted. 

Some carburetor manufacturers have given their old 
faithfuls slight economy gains with electronic add-ons to 
replace some mechanical operations, but these are com
promise jobs. General Motors, Ford, and Chrysler have 
introduced electronically controlled carburetors ["Throttle
Body Injection," PS, Feb. '82], combining the best features 
of the carburetor and fuel injection. 

B & P started with a clean sheet of paper. First they 
~tripped a standard fixed-choke carburetor down to bare 
essentials, eliminating all the usual external levers, links, 
and other meChanical parts. These were replaced by elec
tric actuators for the choke and throttle valves, and a few 
switches and sensors were added. These devices are wired 
to an electronic control unit (ECU) that continuously fine
turi.es all carburetor functions for peak engine economy. 
Result: the Ecotronic carburetor. 

Ecotronic's ECU gets messages from six sources. A puls-
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ing tachometer feeds in engine speed, and there are sen
sors for water temperature and pollutants in the exhaust 
gas. Other inputs register the exact open position of the 
throttle valve as determined by the accelerator pedal, 
whether the valve is fully closed for idling, and the posi
tion of the valve actuator that controls idling speed. The 
ECU digests this information and issues commands. 

Here's how the system works. Cold starting is fully 
automatic. When you first switch on, with your foot off 
the accelerator, the ECU's clever circuits note the tem
perature, the cranking speed, and the closed throttle. Using 
this data, it instructs the two actuators to set the choke 
and throttle valves at angles for the precise amount and 
richness of fuel-air mixture needed for :;tarting. 

As the engine fires and slowly warms up, the ECU grad
ually opens the choke valve to weaken the mixture. It 
also adjusts the throttle for a fuel-efficient idling speed at 
the prevailing water temperature. 

As you drive off, your foot controls the valve by mechani
cal linkage in the usual way. That's because the Ecotronic 
actuator functions only when it's in physical contact with 
the throttle-valve lever, as sensed by a pressure switch on 
the plunger tip. This contact is broken when·you open the 
throttle to move off. 

The throttle actuator is an electropneumatic device and 
responds to both intake-manifold depression and control 
signals. The position of its plunger is sensed by the ECU 
through a potentiometer with a fixed wiper contact. There's 
also feedback of the throttle-valve opening from a rotary 
potentiometer on its spindle. 

Accelerated fuel savings 
Fuel cutoff during deceleration and while coasting is 

another clever throttle twist. When you lift your foot off 
the accelerator, the actuator comes to life because it senses 
the closed throttle. It flips the valve slightly past its nor
mal idle position, where it moves just below the lower-jet 
outlet in the carburetor throat. The outlet is thus isolated 
from inlet depression, so no fuel mixture is sucked in. As 
the car slows and engine revolution drops to around 1,400 
rpm, the valve is nudged open to the idle position to pre
vent stalling. 

Operation of the choke valve is also ingenious. This but
terfly does double duty because the B & P carb doesn't 
have the usual accelerator pump that wastefully squirts 
raw gasoline into the cylinders when the pedal is depre~. 
Here the choke closes slightly to enrich the mixture for a 
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Ecotronic carburetor made by Bosch 
& Pierburg in West Germany has one 
of its twin barrels (top right) equipped 
with fast-acting electric actuators for 
the throttle and choke. Actuators re
ceive signals from an electronic con
trol (top left) that monitors engine 

I ' 
( J 
......... 

and carburetor parameters. Electronic 
carburetor control saves fuel on cold 
starts and during idling and decelera
tion. The control unit is fed signals 
indicating exhaust-gas composition 
(lambda), water temperature, engine 
speed, throttle-plate angle, and posi-

CARBURETOR 

tions of the idle switch and throttle
plate actuator. Conventional mechani
cal linkage from the accelerator pedal 
bypasses electric operation of the throt
tle when the vehicle is driven off. A 
cam linkage to the second carburetor 
barrel actuates it at moderate speeds. 

quick burst of power. The actuator is a specially rigged 
electric motor controlled by another ECU signal that's 
processed to give the optimal fuel-air balance. 

thirds open, a rotary cam on its spindle engages a linkage 
to the second, and you've got full power. 

This carburetor is actually a two-choke unit, but only 
the first part has electronic controls. The second barrel, 
with its own float chamber, jets, and throttle valves, is 
purely conventional. It comes in automatically at moder
ate cruising speed. When the first throttle is about two-

The Ecotronic is a joint venture of two leading German 
auto-components firms who linked up in 1978 to develop 
and produce it. Pierburg contributed the carburetor know
how and the manufacturing facilities, and Bosch the 
electronics. BMW recently adopted the born-again carb 
for its 316 and 518 models. 11!1 
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Around the ,world 
~ without fueling? 

Aviation's last milestone, says Burt Rutan·, 
one of our most innovative aircraft designers, 
is an around-the-world, nonstop, non-re
fueled flight. He plans to reach that goal 
with Voyager, an all-composite plane with a 
wingspan of 111 feet that is designed to carry 
two crew members 25,000 miles. 

n I POPULAR SCIENCE 

~ 

By BEN KOCIVAR 

MOJAVE, CALIF. 

inds gusting to 40 knots were blowing unhindered 
through the Mojave Airport. A handpicked crowd 
of aviation enthusiasts were squinting in the sun 

as dust swirled, trying to keep their eyes fixed on the doors 
of the hangar where Burt Rutan's latest aircraft, Voyager, 
sat hidden. 

Would Voyager appear? A member of its construction team 
raised my apprehension level when he told me: "Burt spent 
three years designing and building this lightweight to just 
about float around the world. He's not going to let it get 
tossed over during a roll-out ceremony. You may be snap
ping your photos inside the hangar." 

But the winds abated , the hangar doors peeled open, and 
Continued 

-
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Voyager 's 111-ft. wingspan seemed end
less to the crowd a t roll-out. By con
trast, two-ft.-wide cockpit (above) and 
two-by-7112-ft. cabin, shown in full-scale 
wooden model (right), a re all too finite. 
Dick Rutan and J eana Yeager (above 
right) will sleep in tut·n s to combat fa
tigue and j e t lag. Fot·ward canard , 
fuselage, and huge main-wing outrig
gers will s tore fuel. Transparent pilot 
bubble, used during takeoff and land
ing, is visible a top fuselage. 

• 

... 

• 
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Mercator projection shows flight path crossing equator twice to achieve true 25,000-mile around-the-world record distance. 

we watched goggle-eyed as a most unorthodox flying rna
chine was wheeled out, with one man tenderly holding each 
wing tip. 

"If this were designed by anyone but Burt Rutan, I 
wouldn't believe it," said Dan Mortenson, a veteran race 
pilot who has flown Rutan-designed aircraft. "But if Burt 
did it, well, I've got to believe." 

Skepticism seems to evaporate around Burt Rutan, one 
of the most innovative aeronautical engineers working today 
[PS, May '82]. Among other achievements, he has conceived 
composite demonstrators for NASA and the military and 
was instrumental in the revival of the canard wing, which 
was used by the Wright brothers. With Voyager, he has 
again extended the frontiers of aeronautical engineering. 

Unusual shape 
Voyager is an all-composite, trimaran-like plane with a 

25-foot fuselage, two outrigger pods, a bathtub-size cockpit, 
a canard wing, and a 111-foot main wing. With it, Rutan 
will attempt to reach a milestone in aviation: a nonstop, 
non-refueled flight of 25,000 miles around Earth's true 
circumference-a flight that will take some 12 days of skill
ful piloting. 

Burt Rutan is quite matter-of-fact about the route to this 
goal: "The Breguet range formula tells the designer what 
is required," he said. "Stringent weight control, low drag, 
and efficient propulsion." 

But like a man juggling apples, watermelons, and 
pineapples, Rutan had to manage a delicate balance of these 
three factors. One aspect of design could not be solved with
out reference to the other two. And in few planes before 
Voyager were these factors more critical. Where to start? 

"The toughest enemy," Rutan said, "is weight." 
The structural weight of Voyager-without engines and 

landing gear-is only 938 pounds, considerably less than 
a Volkswagen Beetle. When the 16 fuel tanks (distributed 
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throughout the craft) are full, the plane will weigh 11,300 
pounds-8,400 pounds for fuel alone. Rutan estimates that 
the weight on landing will be 2,300 pounds. 

To keep weight at a minimum yet maintain sufficient 
strength, Rutan used composite materials, the hallmark 
of all his designs. Voyager is twice the size of any other 
all-composite plane. The details of how he managed this 
engineering feat are proprietary. There are no secrets, 
however, about the composition of the composite: Oven-cured 
Nornex nylon paper provides a honeycomb core, over which 
is laid Kevlar (Du Pont's ararnid fiber), fiberglass, and a 
carbon-graphite skin. 

The skin looked invitingly smooth, but Rutan warned 
off would-be touchers. "You can poke a hole in it with very 
little effort," he said, which showed just how thin and deli
cate Voyager's covering is. 

Advanced composite materials are not solely responsi
ble for the low structural weight. Borrowing a page from 
the model-builder's kit, Rutan used balsa wood and fabric 
for the trailing edge of the wing. 

Voyager's wing, which is about the span of a Boeing 727's, 
resembles that of a high-performance sailplane. The as
pect ratio, the length of the wing compared with its chord, 
is high-33.8:1. Lightweight carbon-graphite spars provide 
some structured support, but not enough. So to support the 
wing, Rutan uses a trimaran design, with a fuselage and 
two fuel outriggers. The design also allows fuel to be shifted 
constantly to maintain the optimum trim for lowest drag. 

Flexible wings have the advantage of acting as aerial 
shock absorbers. But wings that flex easily will droop under 
the added weight of fuel. In most Rutan designs, winglets 
improve wing efficiency and act as rudders. In Voyager, 
their sole purpose is to provide fuel vent holes at the upper 
tips so that fuel will not gush out when the wings droop. 
(Vents are normally needed on aircraft to allow for fuel 
expansion.) 
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Unlike normal planes that rotate nose up for takeoff and 

land nose high, Voyager will take off and land in a level 
attitude. The all-composite tricycle landing gear is unique: 
Voyager's weight is evenly distributed on the three wheels 
instead of being borne mostly by the two rear ones. To save 
weight, the crew will raise and lower each of the 17 -pound 
landing wheels manually with a small cockpit winch. 

The airfoils, Rutan says, were designed to cut drag to a 
minimum. When I looked closely, though, I realized that 
only the leading third of the two wings and the fuselage 
was polished. Polishing optimizes laminar flow, the smooth 
boundary-layer flow of air over the wing. But you can't pol
ish the easily damaged composite unless you add filler to 
it-and that means adding weight. The benefits from a 
fully polished wing, Rutan says, aren't worth the extra 
weight. 

Slow but efficient 
Although Voyager looks sleek and fast , it is actually a 

very slow airplane. For optimal power efficiency, Rutan uses 
two small engines-all that's needed to maintain the plane's 
cruising speed of 130 knots (150 mph) at full weight. After 
the second day of flight, as fuel burns off, the lightened 
plane will slow to about 70 knots (80 mph). At this speed 
and weight, the plane flies at less than 25 horsepower and 
will burn only a couple of gallons of fuel an hour . 
. At roll-out, Voyager had two standard production engines 

and fixed-pitch wooden propellers, one at each end of the 
fuselage. Later Rutan said that the plane will have two 
supercharged reciprocating production engines with two 
controllable-pitch feathering props. The front engine will 
stop, and its propeller will be feathered as the power re
quirement drops to 25 hp. It will be turned on again to 
help with the landing. When I asked Rutan whether he 
planned to feed the engines an exotic, more-volatile fuel to 
squeeze every fraction of a mile possible out of the fuel 
weight, he replied, "Probably, but that's a proprietary item." 

Breaking the existing record of 12,532 miles, set in 1962 
by an Air Force B-52H on a run from Okinawa to Spain, 
will take more than innovative design. The world cheered 
Lindbergh's stamina and bravery after his 331/2-hour, 3,610-
mile transatlantic flight. But Voyager's flight will last 12 
days- that's the challenge facing pilots Dick Rutan and 
Jeana Yeager. 

Dick, Burt's brother, is a former Air Force fighter pilot 
with an endurance record already to his credit. Yeager (no 
relation to Chuck of The Right Stuff fame) is an experi
enced pilot who has been with the Voyager project since its 
inception. She also weighs only 98 pounds, a boon. 

Unlike most planes, which are designed to be aerody
namically stable, Voyager sacrifices stability to save weight 
and drag. Therefore, Voyager will have to be piloted 
constantly. "Flying the plane will be unique and time 
consuming," Dick remarked cheerfully. "If Voyager is easy 
to fly, Burt didn't do his job right." 

Making the jol:i more difficult is the fact that Voyager 
isn't pressurized-a pressurized cabin would weigh more. 
The average altitude of the flight will be around 12,000 
feet, which means Voyager will not climb over stormy 
weather but fly around it. Fuel is available for a two-week 
flight, just in case. Radar for storm detection may be in
stalled in the nose of the right outrigger, which projects 
slightly ahead of the canard, but right now the extra 18 
pounds is a source of contention between designer and crew. 

The pilot must also constantly monitor the fuel weight 
distribution. "Fuel flow and balance must be checked every 
few minutes to make sure the fuel is evenly distributed," 
Dick told us. Unevenly distributed fuel will cause trim 
changes and increased drag. To remedy that, the pilot con
trols pumps that transfer fuel from one tank to another. 

The flight that failed 

Preparation for a competing around-the-world flight ended in 
tragedy when Tom Jewett, president of Quickie Aircraft, died in 
a crash at Mojave Airport during a test flight of his Free Enterprise, 
which resembled a conventional sailplane and had a 52-foot 
bonded-aluminum high-aspect-ratio wing and one 130-hp pis
ton engine. Jewett planned a 23,000-mile solo flight, cruising 
at about 24,000 feet and 175 knots (200 mph). He planned to 
sleep 10 hours during flight whi le the autopilot held course. 

Burt's obsession with weight saving has resulted in crew 
quarters that looked punishingly small to me. There is only 
one seat-for the pilot-and a coffin-like lie-down area that 
measures two by 71/2 feet. "The cabin really isn't as uncom
fortable as it looks," Dick said optimistically. I tried out 
the cabin, and if it isn't uncomfortable, it sure is close. 

Fighting fatigue 
Physiology experts from NASXs Ames Research Labora

tory in California told me a flight of this duration will have 
disturbing and fatiguing effects on the crew. To lessen these 
effects, Yeager said, "We're going to plan ahead to establish 
sleep cycles out of phase with each other. When one crew 
member is ready to sleep, the other will be programmed 
to be awake." An autopilot will be used occasionally. 

Voyager will take off on its epic flight sometime next 
spring. Within a month after its initial roll-out, the plane 
had already made five test flights , including one of 11112 
hours, to allow the crew to accommodate themselves to 
the craft and to verify handling and performance. 

Although Voyager's route equals Earth's true circumfer
ence-25,000 miles-it doesn't trace the equator. "For se
curity and political reasons," Burt explained, "we decided 
to avoid flying over the Middle East, Russia, and China." 

The route will be challenging, Yeager said: "Though winds 
in the northern latitudes typically blow from west to east, 
this is not true of the equatorial region where Voyager 
will spend much of its time in its great-circle route. 
Flying west would mean less jet lag, too." Thus, Yeager 
points out, there may be rationale in the final analysis 
to make the flight east to west. 

Most of the time Voyager will be over water-95 percent 
of the time, in fact. So even though survival suits add 
weight, the crew will have them on board-just in case. 

Takeoff and landing will take place at a 15,000-foot run
way at Edwards Air Force Base in the Mojave Desert. 
Voyager, with its modest power, will need every foot it can 
get to take off and land. But there's another reason for 
choosing Edwards: It isn't far from hangar 77 at the Mo
jave Airport, where three years ago Burt Rutan decided 
that this challenging aviation milestone had been around 
too long. lifil 
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Powerful, efficient, and affordable, a new family of suitcase- and briefcase-size portable 
computers is replacing the small but weak pocket portables. These larger take-along mod
els feature new microprocessors, displays, and disk drives, and lots of memory. The result 
of these improvements: greater capacity, higher speed, and easier operation. 

By GORDON MC COMB 
Color photo by Greg Sharko 

here I was, perched on top of a 
cardboard box, madly tapping 
away on one of the new breed of 

advanced battery-powered portable 
computers: a Teleram T-5000. In front 
of me, at a recent computer show in 
Las Vegas, were 1,000 people swaying 
back and forth to the nostalgic sound 
of the Beach Boys. 

The Beach Boys were singing "Fun, 
Fun, Fun," but I was having it. Be
fore I left my hotel for the concert, I 
had loaded in WordStar, the program 
now playing out through this compact 
computer no larger than a notebook. 
As I wrote, my words flashed on the 
Teleram's large 80-column-by-16-line 
liquid-crystal display. Erase or add a 
word? No problem. I worked the same 
keys I use on my desk-top computer 
back home when I'm using WordStar 
with it. There's no difference. I liked 
that. 

I got into a more comfortable posi
tion, gazed out toward the stage, and 
realized that the box in my hand rep
resented the personal computer of the 
1980s. Compact, affordable, and effi
cient-that's the definition of the new 
family of portable computers now be
ing introduced. 

And don't forget popular: You can 
now choose from more than 70 totable 
computers-a 275-percent increase 
since just a year ago, when I first re
ported on portables in the March and 
June 1983 issues of PoPULAR Sc iENCE. 
That's a rate of about four new mod
els a month. Future Computing, a 
Texas-based consulting firm, feels that 
this popularity is only the beginning. 
By 1987, the firm says, we'll buy $5.7 
billion worth of portables, about a six
fold increase from this year's $900 
million. 

Why such optimism? Manufacturers 
of portable computers are still pric
ing their machines lower than compa-
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rably decked desk-top models. And at 
the same time they've been adding 
power and new features and making 
design changes. For example: 

• The small and weak pocket por
tables are out. Instead, the latest mod
els, such as the Kaypro and Compaq, 
are in the 20-to-35-pound, suitcase-size 
class, or they weigh in at under 15 
pounds and fall into the briefcase-size 
category (also called lap-held or note
book). Briefcase computers include the 
Gavilan, Radio Shack 100, and Sharp 
PC-5000. 

• Portables now come with, or are 
able to accept, much more memory 
than their ancestors- in some mod
els upward of half a megabyte ( 1I2M) 
of random-access memory CRAM). They 
also have faster and more powerful 
microprocessors, making them quick, 
nimble, and smart. 

• The built-in video displays are 
larger and easier to read in both suit
case and briefcase-size portables. Gone 
are the one-line-by-20-character liq
uid-crystal displays (LCDs), for exam
ple. They've been replaced by state
of-the-art SO-column by, typically, 16-
line LCDs, and full-page electrolumi
nescent and plasma panels. 

• To pack in more data and pro
grams many portables now come with 
higher-density disk drives; some even 
come with Winchester hard disks [PS, 
Oct. '82]. Still other portables use the 
latest floppy-microdisk drives or solid
state memory packs for long-term data 
storage. 

• Many portables use the conven
tional MS-DOS or CP/M operating 
system. That means I can use pro
grams such as WordStar on both my 
desk-top machine and on my portable. 
I don't have to learn how to use two 
word processors. That saves time, and 
I can transfer files from one computer 
to the other. (Many computers use 
disks that are compatible with disks 
used on other machines- you trans
fer files from one computer to another 

by simply popping in the disk of text. 
Incompatible computers, however, can 
be wired together to electronically 
swap text files). 

So there's proof. Portable comput
ers have changed. But is the change 
enough? Are portables ready to tackle 
today's most demanding computer 
jobs? The answer is yes. 

And no. 
Portables can do much of the same 

work expected from full-featured desk
top models. But most still suffer from 
one or more limitations that make 
them less than ideal. These include 
power-gobbling electronics and, with 
models that offer full-feature design, 
a high price. One-hundred-percent 
"true" portability at an affordable 
price is still a year or two away. Here's 
the whole story. 

Speedier processors 
"Many people have the wrong idea 

of what a portable computer is," says 
Manny Fernandez, president of Gavi
lan Computer. "A true portable com
puter is not a souped-up calculator; 
it's exactly the same machine you use 
on a desk-only smaller. That means, 
among other things, it must have the 
most powerful microprocessor and ran
dom-access memory technically and 
economically feasible." 

Critical to the speed and efficiency 
of any computer, Fernandez adds, is 
the microprocessor, that spidery-look
ing hunk of plastic and metal that 
crunches numbers and directs traffic 
within the machine. The early porta
bles used the· slow Zilog Z80 chip, 
which gulped down data eight bits at 
a time and had a speed of only two to 
four megahertz (MHz). Z80-based por
tables are still around, of course, most
ly because they operate under CP/M, 
which allows them to use some 10,000 
off-the-shelf programs. 

But the success of CP/M is waning, 
I'm told. At a recent computer show 
I saw evidence supporting this: There 
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Typical of new take-along computers are Texas Instruments' portable (top), Eagle PC (left), and Seequa Chameleon (right). 

were only a few new programs writ
ten for CP/M or eight-bit computers. 
It's likely that in time-perhaps in 
two to three years-eight-bit rna
chines will be obsolete, like the orig
inal four-bi t models that were in 
vogue 10 years ago. 

Taking the place of the old chips is 
a newer generation of 16-bit proces
sors such as the Intel 8088, a chip 
made popular by IBM's PC, PCjr, and 
portable PC (in the IBM machines the 
chip runs at about five MHz, neither 
slow nor fast). Many portable-comput
er makers have endorsed the 8088, 
which helps enable their machines to 
run much of the software designed for 
the IBM machines-a big plus. 

But the design of the 8088 leaves 
much to be desired. Although the 8088 
is internally a 16-bit chip, it accepts 
data only eight bits at a time. That 
slows down its operation. Rumors are 
that manufacturers are looking to put 
the newer generation of true 16-bit 
chips inside their wares- chips such 
as the Intel 8086, Zilog Z8000, and 
others. All are much faster than the 
chips in common use today, but the 
holdup is higher cost. 

On the horizon-providing high 
speeds and small packaging-is the 
latest line of "computer-on-a-chip" 
processors such as the Intel80186 and 
80286 and the Motorola MC68020. 
Chips such as the 80186, a 16-bit de-

vice that can run at speeds of up to 
10 MHz, are ideal for portables be
cause they eliminate several integrat
ed circuits (ICs) at a crack. That con
siderably reduces the size of the com
puter and makes it less expensive. 
They can even be used with most of 
the programs written under the popu
lar MS-DOS operating system used by 
the IBM PC. 

More speed, more power 
So much for the good news. Now for 

the bad: Eight bits, 16 bits-all of it 
is academic where portables are con
cerned. The reason? Electronics capa
ble of processing data at high speeds 

Continued 
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eat power. Lots of it. I didn't believe 
this until I put my finger inside a 
CompuPro 8/16 and touched its pro
cessor. (The CompuPro is not a por
table, but it uses the big 80286 chip.) 

I heard it first, then felt it. The skin 
on my finger burned white from the 
heat. If the heat dissipated by the 
power drain of the 80286 winding out 
at 10 MHz is enough to burn flesh, 
it's enough to quickly drain a conven
tional battery. 

Statistics show that the majority of 
portable-computer owners place por
tability third on their list of priorities. 
(Cost and full-featured design come 
before.) But at one time or another 
just about every portable user wants 
to use the machine when an AC out
let isn't nearby. 

The processor and most other chips 
used in battery-operated portables 
must be the lower-power CMOS (com
plementary metal oxide semiconduc
tor) type. That's because the power 
drain from a CMOS processor is only 
about five percent of that of the NMOS 
(n-channel metal oxide semiconduc
tor) chip. 

Many popular processors are avail
able in CMOS versions (at least in the 
prototype stage), but they are more 
expensive, slower, and 15 to 20 per
cent larger than their full-power cous
ins. (CMOS circuitry takes up more 
space because of its design.) Mainly 
because of the higher cost, few porta
bles today use CMOS processors, a 
clear indication why most run on AC 
power only. 

"But the processor isn't the only 
kind of chip that uses lots of power," 
says Gavilan's Fernandez. "The other 
major concern is RAM. Most people 
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Disk drives on top of Zenith Z-160 PC 
pop up for work, push down safely out 

don't see that not only is the amount of 
RAM important-64K is a good mini
mum- but the type of RAM is as well. 
That's particularly true in the small
er lap-held, or briefcase, portables. 
There's a move right now toward non
volatile CMOS RAM, which not only 
uses much less power than regular 
NMOS RAM but retains its memory 
when the power is shut off." (Standard 
RAM loses its memory when the power 
is disconnected.) 

The importance of nonvolatile 
CMOS RAM for portable computers 
became clear to me after I spent three 
hours on the first draft of this article. 
I use my desk-top computer much like 

Keyboard of IBM's portable PC snaps 
out for work, snaps in to cover the 
nine-in. amber CRT display and disk 
drive when computer is transported. 

All in one: STM portable has built-in 
modem, speaker-phone, thermal print
er, 25-line display, and two disk drives. 

. . 

of the way for toting. The detachable 
keyboard covers the front panel. 

any other person would: Type a few 
notes, stop for a while to do something 
else, write some more, stop again, and 
so on. I left for lunch, and when I re
turned I saw that my story had been 
wiped clean by a momentary power 
glitch. I hadn't saved my work on disk, 
so I lost everything. 

I sat down again to pound out the 
first draft, but this time I used a Gavi
lan, which has CMOS RAM. I com
pleted the article and even closed the 
computer down for two days. When I 
returned the text was still there, fro
zen in silicon inside the RAM chips. 

The great advantage of a CMOS 
RAM-based machine like the Gavilan 
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is that I can use it on the go. I don't 
always have the time to finish my 
work, file everything away, and shut 
the computer down. Sometimes I just 
have time to close the lid and dash 
off. With static CMOS RAM I can 
close up the machine at any time. A 
day, a week, or a month later I can 
open the machine and start where I 
left off. 

Like CMOS microprocessors, CMOS 
RAM is costly. As a result, few porta
bles use it as main memory (though 
some, such as the Gavilan and the 
MicroOffice RoadRunner, use CMOS 
RAM for long-term data storage). But 
its application is on the rise. Look for 
it as standard equipment in next year's 
models. 

Getting smaller? 
Technology has managed to pack 

the power of a mainframe computer 
the size of an apartment into a box 
that fits comfortably in an attache 
case. But what are the size limits of 
portable computers? Will the machines 
continue to shrink? 

''I don't think they'll get much smaller 
than they already are," claims Fred 
Keane of Teleram, maker of the Tele
ram lap-held computer. He picked up 
his company's latest top-of-the-line 
T-5000 and plopped it into my lap. 
"Not that the electronics won't get 
smaller-they probably will. But as 
you can see, the minimum size of any 
computer is governed by the display 
and keyboard. Too small a keyboard, 
and you can't type; too small a display, 
and you can't read what's going on." 

He's right. Most keyboards on por
table computers-even those in the 
lap-held class-are full size, with the 
standard %-inch spacing between keys. 
This makes it handy for touch-typing, 
even for someone like me with thick 
fingers. 

Portables don't always use the full 

Liquid-crystal display of the Hewlett
Packard portable flips up to show 16 

complement of keys found on desk
top computers, though, such as sepa
rate cursor-control or number keys. 
Instead, keys serve double and some
times triple duty. When I use my Ra
dio Shack 100, for instance, I use a 
portion of the alphabetic keys if I need 
a 10-key numeric key pad. The key 
pad is embedded in the standard alpha 
keys; I hit a key labeled NUM to switch 
between numbers and letters. 

Another example: The Gavilan has 
a set of touch-sensitive pads located 
below the display that act as function 
keys. Along with the function pads is 
a panel that can be used to move the 
cursor. To use it you pass your finger 
over the panel in the direction you 
want the cursor to go: up, down, left, 
right. 

The "solid-state mouse" (as Gavilan 
calls it) is adequate and does the job, 
but I've found that it's not very accu
rate. The alternative? Soon, perhaps 
in the next 12 to 18 months, portables 
may come with touch screens such as 
that used on the Hewlett-Packard HP-
150 desk-top. To move the cursor to a 
particular position or to choose an 
item from a menu, for instance, you 
just touch the appropriate point on the 
screen, and it's done. 

Big plus-big displays 
And speaking of screens: Instead of 

getting smaller, the displays used in 
both suitcase-size transportables and 
briefcase computers are getting larger. 
Most suitcase models still use stan
dard cathode-ray tubes. A handful are 
less than seven inches, but the vast 
majority are seven to nine inches in 
Size. 

Just last year the LCD panels in 
briefcase portables displayed no more 
than 80 columns by four lines, and 
most displayed considerably less. "Now 
80-by-16-line LCDs are not uncom
mon," says Teleram's Keane. 

lines of 80 characters; it swings down 
over the keyboard for carrying. 

The largest LCD screen is on the 
new STM PC-it's 80 characters by 
25 lines. (Apple plans to offer a 24-
line display for its lie model shortly.) 
The larger display makes it easier for 
portables to use off-the-shelf programs 
because the software doesn't have to 
be rewritten to work with a limited 
screen. 

The big display also makes comput
ing much easier to use. I thought I 
had gotten used to the 40-by-eight
character LCD in my Radio Shack 
100, but I was quickly spoiled by the 
80-by-16-line displays in the Teleram 
and Gavilan, among others. I found 
that working with sophisticated pro
grams such as WordStar and Super
Calc was much easier; I didn't have 
to jockey the text around the display 
to see what I was doing, for example. 

LCD panels seem the display of 
choice for briefcase portables, but it 
may not be long until suitcase-size 
machines use them, too. The reason: 
Of all the current display technologies, 
LCDs use the least amount of power 
(see caption). The CRT in a typical 
transportable eats from 10 to 20 watts. 
By comparison an 80-by-16-line LCD 
uses less than half a watt. 

By design, however, LCDs suffer 
from three major flaws: They're impos
sible to read in low light; they have 
poor contrast; and the crystals are 
slow to respond to changes, so images 
tend to fade in and out instead of 
flashing on and off as they do in a 
conventional CRT display. 

The STM PC has already addressed 
the first problem. When I flicked the 
computer on I thought I was seeing 
things. The display lit up and took on 
a soft pastel-blue color. What I typed 
appeared on a glowing screen. With 
the STM's adjustable electrolumines
cent rear panel I could compute any
where, even in pitch darkness if I 
wanted. 

STM's backlight does use more pow
er, but I was pleased to see that it had 
the effect of increasing contrast, a 
problem that most other portables 
solve by allowing you to vary the over
all voltage to the panel. With most 
units the contrast knob is used to com
pensate for different viewing angles: 
LCDs wash out when viewed at any 
angle other than straight on; the knob 
lets you readjust for best contrast 
Inelegant, but it works. 

The third problem, image lag, is 
much tougher to correct because the 
larger the display, the slower the panel 
responds. But LCD manufacturers, in
cluding Seikosha, Epson, and Sharp, 
have faster models in the prototype 
stage. You should see them in the next 
12 to 18 months. 

Continued 
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Electroluminescent and AC gas
plasma displays, used in the Grid Com
pass and Strategic Technologies PC 
Traveler, respectively, are immune to 
the problems that beset the LCD. Both 
give off their own light, provide ex
tremely good contrast, and have fast 
response times. 

Both electroluminescent and AC 
gas-plasma displays are not ideal for 
portables because they require lots of 
power. Both types draw about five 
watts. Worse, they are costly: The 
Compass and PC Traveler are among 
the most expensive portables on the 
market. 

Up ahead: Electrophoretic displays 
for portables are in the testing stage. 
These new imaging panels, currently 

Displays for portables 

1 LIQUID 
CRYSTALS 

under development by Exxon and Phil
ips, are passive. They don't provide 
their own light, just white specks in 
an inky background. But they don't 
draw much power, and they're capable 
of producing high-resolution graphics. 
Look for them in portables, particu
larly the smaller briefcase models, 
within the next two years. 

The last frontier? 
The single factor that has prevented 

more-widespread use of portables is 
the storage medium. Suitcase-size por
tables have gotten away with using 
bulky 51/4-inch floppy-disk drives. 

Briefcase computers have tried a va
riety of mass-storage schemes, includ
ing cassette tapes and pre-programmed 
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LCDs create images (1) when organic 
liquid-crystal molecules are lined up 
directionally to either pass or reflect 
light. An electric field causes the crys
tals to rotate, and the display area 
seems to turn from a dull silver to 
black. Remove the current, and the 
images disappear. 

Images are produced in electrolu
minescent panels (2) by applying a 200-
V spike voltage at the intersection of 
wires on a smaU grid. Where there's a 
current, there's a speck of light. 

An AC plasma panel (3) uses neon 

80 I POPULAR SCIENCE 

gas sandwiched between two glass 
panels that contain extremely thin rows 
of conductors. As with the electrolumi
nescent display, images are created 
when a high voltage is applied to por
tions of the grid. 

Electrophoretic panels (4) use micron
size white particles suspended in an 
almost-opaque colored liquid. When a 
charge is applied to a grid behind the 
face of the panel, the particles rush to 
the front of the screen. The result is a 
white image on a dark, almost black, 
background. 

cartridges. "The true briefcase porta
ble needs a stronger storage system 
than these," Gavilan's Fernandez in
sists. "I think the floppy-microdisk 
drives-those that use media under 
four inches in size-are the ideal an
swer for briefcase computers." 

Floppy-microdisk drives are reason
ably inexpensive compared with many 
other data-storage schemes, and 
they're compact and easy to use. But 
the best part? The medium inside the 
Sony 3.5-inch and Hitachi three-inch 
disks is encased in a hard shell, mak
ing it suitable for use in a variety of 
environments. 

To try this claim out I stuffed a 
3.5-inch microdisk in my back pocket 
and went outside to do some yard
work. After a full day of sitting down, 
standing up, and moving around I 
popped the disk back in the drive and 
tried it out. It worked perfectly. Then 
I stepped on it, threw it up in the air, 
and gave it to my 3V2-year-old daugh
ter. The disk won. Even she couldn't 
destroy it. 

However, floppy-disk drives-stan
dard or micro- consume lots of power 
(only when the disk is accessed, but 
the power drain is still considerable). 
One solution: solid-state memory. The 
current contenders are CMOS RAM 
and bubble. 

Some portables, such as the Micro
Office RoadRunner, use memory packs, 
which are actually small cartridges 
filled with 16K, 32K, and 64K of static 
CMOS RAM and a lithium button 
battery. Data stored in the removable 
pack stay for as long as five years (the 
estimated life of the battery) or until 
you overwrite with new data. Alas, a 
64K RAM pack costs about $400, and 
you'll need two or three to make the 
system worthwhile. (CMOS read-only 
memory [ROM] packs are also avail
able. These store pre-written pro
grams, not your data.) 

Portables with bubble memory [PS, 
Oct. '79] are on the upswing, par
ticularly now that 256K and 512K 
bubble arrays are possible. Bubble 
memory works by shifting magnetic 
"bubbles" (hence the name) around an 
intricate maze. The bubbles stay put 
when the power is removed, making 
bubble memory ideal for data storage. 

"Within a year," says Teleram's 
Keane, "bubble memories with 1M ca
pacities will be commonplace and af
fordable. That'll do a lot to the power 
of the portable computer." 

Tough Winchesters 
The maximum capacity of solid

state memories and disk drives is about 
1M, which used to be more than enough 
for many applications. But now rve 

[Continued on page 134 ] 
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Portable computers-suHcase-slze 
Price Dimensions Weicht RAM (KI Display Stonae Interlace Software included 

Manufacturer Model ($) w D H (lbs.) Inc/Max Op sys size (in.) Type Cap. Drives Par Ser WP ES DB Comm Comments 
ktrix Act-! 2.190 17 10 11 33 64/64 CP/M 7 Aop JS4K 2 X X X X X BulH-in printer. modem 
Anderson-Jacobson AJ Passport 3,195 18 11 9 22 2561256 MS 7 Aop 320K 2 X X X X X X 
Bytec Hyperion 3,195 18 11 9 22 2561256 MS 7 Aop 320K 2 X X X X X X 
Colby CGmputer PC-3 2.795 17 16 9 26 1281256 MS 9 Aop 320K 2 Also avail. with hard disll 
Columbia Data VP 2,945 18 16 8 32 128/256 MS 9 Aop 320K 2 X X X X X X 
Ccmmodon! SX-64 995 15 15 5 28 64/64 Prop CP/M 5 Flop 170K I X Color di.splay 
Commuter Commuter 1.195 18 14 8 22 128/256 MS 9 Aop 320K I X X 
Cool pal Briel case 1.795 20 15 9 26 64/ 64 CP/M 9 Aop 320K 2 X X X X X 
CGmpaq PC 2-,995 20 16 9 28 128/256 MS 9 Flop 320K I X Second drive opt. 

Plus 4,995 20 16 9 31 128/256 MS 9 Aop/HD 320K/IOM I X Hard-disk version 
Ccmp. Tr1nsceiver Exec. XL 2,495 18 16 7 26 80180 CP/M 9 Aop 4DOK I X X X X Standard CP/M 

Exec. XL Plus 3.295 18 16 7 26 2081208 MS 9 Flop 400K I X X X X 
CcmpuCcrp. OmegaMite 2,995 21 10 10 25 64/266 CP/M 9 Flop 655K 2 X Built-in modem 
CcmpuSource Abacus 2,395 15 14 8 27 641192 CP/M,Apple 9 Aop 160K 2 X X X Apple-compatible 
Corona Portable 2,545 20 19 10 28 128/256 MS 9 Flop 320K 2 X X X X X X 
Digital Micro. DMS.3i f fox 3,995 18 15 8 30 64/64 CP/M 9 Flop 640K 2 X X X X 

DMs-15 7,495 18 15 8 36 64164 CP/M 9 Aop/HD 640K/IDM I X X X X HD version 
Docutel/Otivetti PC 2.795 20 19 10 28 1281256 MS 9 Flop 320K 2 X X X X X 
Eagle Spirit n.a. 20 16 19 28 128/256 MS 9 Flop 320K 2 X X X X 

Spirit XL 4.795 20 16 19 33 128/256 MS 9 Flop/HD 320K/IDM I X X X X 
IBM Portable PC 2.795 20 17 8 30 256/512 PC 9 flop 360K I Dual-drive unit $3,220 
Ivy Micro. 3001 2.995 20 14 9 24 2561256 MS 9 flop 320K 2 X X 

3002 3,995 20 14 9 25 256/256 MS 9 flop/HD 320K/IOM I X X 
Jonos C2100 3,195 17 13 7 25 64/128 CP/M 9 Wlop 322K 2 X X X ·3.5-in. floppies 

C2150 3,695 17 13 7 25 1281128 CP/M 9 Mflop 322K 2 X X X X 3.5-in. floppies 
C2500 5.995 17 13 7 33 128/128 CP/M 9 HD 3.9M/5M I X X X X 3.9M removable: 5M fixed 

KaYJ)IO II 1,595 18 16 8 26 64/64 CP/M 9 flop 19JK 2 X X X X X X llisiHiri\le emulation pqram 
4 1.795 18 16 8 26 64/64 CP/M 9 Flop 392K 2 X X X X X X Same: higher-density drives 
10 2.795 18 16 8 31 64/64 CP/M 9 Flop/HD 392KIIOM I X X X X X X 

MicroStandard MST3000S 2.795 14 12 7 25 641512 CP/M 9 flop 376K I X X 
M6000P 3.900 20 17 7 34 641512 CP/M 9 flop 376K 2 X X 

Modular Micros Zorba 2000/4 1.995 18 9 5 21 64/64 CP/M 9 Flop 4001< 2 X X X X X Disk-emulation progr1m 
Zorba 2000/8 2.295 18 9 5 21 64/64 CP/M 9 Flop 800K 2 X X X X X Same: high-density drives 

Morrow MD3P 1,899 19 16 7 24 64/64 CP/M 5x9 Flop 384K 2 X X X X X Same as MD3 desk-top 
Osborne I 900 21 13 9 28 64/64 CP/M 5 Flop 200K 2 X X X X Disconlinued 

Execulive 2,495 21 13 9 28 1281128 CP/M 7 Flop 200K 2 X X X X Discontinued 
Otrona Attache S 2,695 14 12 6 16 64/64 CP/M 6 Aop 360K I X X X X 

Attache 8 2,995 14 12 6 17 64/64 CP/M 6 Flop 360K 2 X X X X Two RS-232C polls 
Attache 8:16 3.795 14 12 6 17 2561256 CP/M,MS 6 Flop/HD 360KIIOM I X X X X X Dual processors 

l'llnasonic Sr. Partner 2.495 19 14 8 29 1281128 MS 9 flop 320K 2 X Built-in printer: HD available 
Seequa Chameleon 1.995 18 15 8 28 1281256 CP/M.MS 9 Aop 320K I X X X X X X Dual processors 

Cham. Plus 2.895 18 15 8 28 2561256 CP/M.MS 9 Flop 320K 2 X X X X X X Dual processors 
SKS Computer 25D2 Mano 2,495 18 16 7 27 801720 CP/M Flop 4DOK 2 X X X X Optional board for Ms-DOS 
Strategic Tech. PC Tr1veler 4,495 19 16 6 28 1281640 MS 9 flop 320K I X Buih-in printer 
Tan~ Model 4P 1.799 17 13 10 26 64/64 TRS,CP/M 9 Flop 194K 2 X 
Tele tdeo TPC-1 1.599 18 15 8 28 64/64 CP/M 9 Flop 368K I X X X X Gr1phics capability 

TPC-2 n.a. 18 15 8 28 1281256 MS 9 flop 368K I X X X X 
Texas lnst. Pmable Pro. 2.395 18 15 8 28 641768 MS 9 Flop 320K I 
Zenith Z-160 2.799 20 19 8 33 128/640 MS 9 Flop 360K I X X Dual-drive unit $3,199 

Portable computers-briefcase-size 
Price Dimensions Wei&ht RAM IKI Display Storace Interlace Power Software included 

Manufacturer Model ($) w D H (lbs.) Inc/Max Op sys char. Type Cap. (K) Par Ser AC DC WP ES DB Comm Comments 
ACT Apricot xi 3,995 17 13 4 19 2561768 MS,CPIM 40 X 2 HD 5 X X X X X Inc 315K 
Alhena Alhena I 3,950 12 12 4 15 64164 CP/M 80 X 16 RAM 512 X X X X X CMOS processor 
Casio FP-200 499 12 9 2 4 8132 Prop 20 X 8 Cass n.a. X X X X X Disk drive avail. 
Convergent Tech. WorkSiate 895 11 9 I 3 16116 Prop 46 X 16 MCass n.a. X X X X Spread sheet 
Docutel/Diivelti MIO 799 12 9 2 4 8132 Prop 40 X 8 Cass n.a. X X X X X X X Buill-in modem 
DVW Microelec. Husky 2,995 10 8 2 5 161144 Prop 32 x4 None X X X Bar-code interface 
Epson America HX-20 m 12 9 2 4 16/32 Prop 20 X 4 MCass n.a. X X X Built-in printer 
Exic!Y.ne Elec. Booll 3,295 14 9 2 4 48148 Prop 40x 2 RAM 48 X X X X 
Gavtlan Mobile 3,995 12 12 3 9 321336 MS 80 X 16 MfiOII 320 X X X X X X X Touch-pad cursor 

sc 2,995 12 12 3 9 321336 MS sox 8 Mflop 320 X X X Same: no software 
Grid Systems Compass 8.150 11 9 4 10 2561512 MS 53 X 24 Bubb 384 X X X Disll drive opt: modem inc 
Hewlett-Packard HP-75C 995 10 5 2 2 8132 Prop 32 X I Card 1.5 X Waler-tape option 

The Portable 2,995 13 10 3 10 2721272 MS 80 X 16 Mflop 710 X X X X X X X Drive optional; $795 
MicroDffice RoadRunner 1,695 12 8 3 5 48148 CP/M 80 X 8 CRAM 64 X X X X X X Optional modem 
NEC Home Elec. PC-8200 599 12 9 2 4 16164 Prop 40x 8 CRAM 64 X X X Optional modem 
Radio Shack Model 100 799 12 9 2 4 8132 Prop 40 x8 CRAM 64 X X X X X Built -in modem 
Sarasota Hunter 1.974 9 7 2 2 801208 CPIM 40 x 8 RAM X X 
Sharp PC-5000 1,995 13 12 4 11 1281256 MS 80 x8 Bubb 128 X X X X Oplional integral printer 
STM Pmable 3,449 20 11 4 17 2561512 MS SOx 25 Flop 800 X X X X X Built-in printer, modem 
Surd IS-11 995 12 9 2 4 3V64 Prop 40 x8 MCass 128 X X X X X X X 
Teleram T-3000 1.595 13 10 4 9 64/64 CP/M 80x4 Bubb 256 X X 

T-4000 1,995 13 10 4 9 64/64 CP/M 80 x8 Bubb 256 X X 8-line version 
T-5000 2,495 13 10 4 9 64/64 CP/M 80 X 16 Bubb 256 X X 16-line version 

Toshiba T-100 1.995 17 II 4 13 64164 CP/M 4Dx 8 CRAM 64 X X X X 
Universal Dala UOI 500 3,995 13 11 3 12 641256 CP/M 40x 8 Mflop 322 X X X X CMOS processor 
Visual Commuter 1,995 18 15 3 16 1281256 MS 80 X 16 Flop 360 X 

Bubb: magnetic bubble memory; Card: magnetic card (compuler may be able to use other medial: Cass: cassette tape: Comm: lerminal communicators: CRAM: CMOS random-access memllfY: DB: data-base management: ES: 
electronic spread sheet: Flop: 5.25-in. floppy disk: HD: hard disk: Inc: included; K: kilobyte; M: megabyte; Max: maximum; MCass: micro-cassette tape; Mflop: 3- or 3.25-in. floppy microdisk; Op sys: oper1ting system: Par: parallel: 
Prop: proprietary: RAM: random-access memory; Ser: serial: WP: word processing 

MANUF.\CTUHRS' ADORUSIS 

ACT Inc .. 3375 Scott Blvd .. Santa Clara CA 95051: Acuix 
Computer Corp., 2159 Bering Dr .. San Jose CA 95131: 
Amqute Computer, I 026 W. Maude Ave., Sunnyvale CA 
94086: Anderson-Jacobson, 227 Oevcon Dr .. San Jose CA 
95112: Athena, 31952 Camino Capistrano, San Juan Cap
istrano CA 92675: Bytec Management Corp., 8 Colonnade 
Rd .. Ottawa, Ont. K2E 7M6; Casio Computer Corp., 15 Gard
ner Rd., Fairfield NJ 07006: Colby Computer, 846 Indepen
dence Ave., Mountain View CA 94043; Columbia Data 
Products, 8990 Rte. 108, Columbia MO 21045; Cornmodcn, 
487 Devon Park Or., Valley Forge PA 19481; Commuter Com· 
puler Corp., 19208 Ounure Pl .. Northridge CA 91326: 
Compal Computer, 8599 Wilshire Blvd .• Beverly Hills CA 
90211: Compaq Computer Corp., 20233 Fm 149, Houston 
TX 77070: Computer Transcei¥er Systems, Box 15, Paramus 
NJ 07652; CompuCorp, 2211 Michigan Ave., Santa Mon
ica CA 90404: CompuSource, 3112 Hennepin Ave. S., Min
neapolis MN 55408; Converpnt Tedlnolccies, 2441 Mission 

College Blvd .• Santa Clara CA 95050; Corona Data Systems, 
31324 Via Colinas. Westlake Village CA 91361: Dicital 
Microsystems, 1755 Embarcadero, Oakland CA 94606; 
Docutei/Oiivetti, 106 Decker Ct., Irving TX 7 5062; DVW 
Microelectronics, Box 135, Coventry CV6 5RW, England; 
Eagle Computer, 983 University Ave., Los Gatos CA 95030; 
Epson America, 3415 Kashiwa St., Torrance CA 90505; 
Exidyne Data Technolocies, 2860 S. Circle Dr., Colorado 
Springs CO 80906; Gavilan Computer Corp., 240 Hacienda 
Ave .. Campbell CA 95008; Grid Systems Corp., 2535 Gar
cia Ave .. Mountain View CA 94043: Hewlett-Packard, 1000 
N. E. Circle Blvd .. Corvallis OR 97330; IBM, Box 2989. Del
ray Beach FL 33444: Ivy Microcomputer Corp., 220 Bal
lardville St.. Wi lmington MA 01887: Jonos Ltd., 1835 Dawn's 
Way, Fullerton CA 92631: Kaypro Corp., 533 Stevens Ave., 
Solana Beach CA 9207 5: MicroOffice Systems TechnoiOCY, 
35 Kings Hwy., Fairfield CT 06430: MicroStanclard Tech
nolocies, Box 319, New Lebanon OH 45345: Modular 
Micros, 1650 W. McNab Rd .. Fort Lauderdale FL 33309; 
Morrow, 600 McCormick St., San Leandro CA 94577: NEC 

Home Electronics, 140 I Estes Ave.. Elk Grove Village I L 
60007; Otrona Advanced Systems, 4725 Walnut St ., Boul
der CO 80301 ; Panasonic, I Panasonic Way, Secaucus NJ 
07094; Sarasota Automation, 1500 N. Washington Blvd .. 
Sarasota FL 335 77: Seequa Computer Corp., 209 West St., 
Annapolis MD 21401: Sharp Electronics Corp., 10 Sharp 
Plaza, Paramus NJ 07652; SKS Computer Corp., 4093 Leap 
Rd., Hilliard OH 43026; STM, 525 Middlefield Rd., Menlo 
Park CA 94025: Sbategic TechnoJocjes, 7001 Industrial Ct .• 
Bldg. 3, Norcross GA 30071; Sorel Computer, 723 W. 7th 
St. , Los Angeles CA 90017: Tandy Corp. (Radio Shack), 
300 One Tandy Center, Fort Worth TX 76102: TeleVideo 
Corp. , 1170 Morse Ave., Sunnyvale CA 94086: Teleram 
Communlc.tions, 2 Corporate Park Or. , White Plains NY 
10604; Texas Instruments, Box 53, Lubbock TX 79408; 
Toshiba America, 2441 Michelle Or., Tustin CA 92680; Uni· 
venal Data, 3960 M-15, Clarkston Ml 48016: Visual Com· 
puter, 135 Maple St., Marlborough MA01752: Xerox Corp., 
Xerox Square 006. Rochester NY 14644; lenith Dilla Systems, 
1000 Milwaukee Ave ., Glenview IL 60025 
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In response to the ~ncreasing concern with indoor air quality, a team at the American Gas 
Assn. Laboratories has developed a simple stainless-steel ring that can be placed on exist
ing gas-range burners to cut oxides of nitrogen emissions by about 40 percent; unfortunately, 
carbon monoxide emissions increase. A second team at Thermo Electron has developed a 
new-technology range burner that cuts oxides of nitrogen and carbon monoxide emissions 
dramatically-and burns more efficiently. 

By V. ELAINE SMAY 
Illustrations by Ronald Carboni 

n a warehouse-like lab at Thermo 
'Electron, a research firm located 
along Route 128, the Boston area's 

high-tech highway, I saw a strange new 
gas range that cooks without a visible 
flame. Its four top burners become 
glowing infrared discs when the heat's 
on high. 

Two weeks earlier, in a brand-new 
research house on the grounds of the 
American Gas Assn. Laboratories (AGA 
Labs) south of Cleveland, I had seen 
what looked like an ordinary gas range. 
But around its burners were double
ring inserts of stainless steel. When 
you turn on the burner, the gas flame 
surrounds two glowing rings of red-hot . 
w1re. 

Thermo Electron's infrared burner 
and AGA Labs' burner insert were de
veloped in research projects sponsored 
by the Gas Research Institute (GRI). 
The goal in both cases: to reduce emis
sions from gas ranges. Not that the gas 
range has been declared a health haz
ard, but as houses have been tightened 
to save energy, environmental-health 
experts have begun scrutinizing all po
tential sources of indoor pollution. 

Gas ranges emit a number of chemi
cals-nitric oxide (NO), nitrogen diox
ide (N02), carbon monoxide (CO), some 
aldehydes, unburned methane-that 
can pose a health hazard if concentra
tions are high enough. But no one 
knows for sure how high that is. Gen-

AIR-GAS MIXTURE 
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CERAMIC BURNER 

AIR PlEHijM 
AIR 

Ceramic disc of IR-jet burner (top) radiates heat 
through glass-ceramic jet plate above it; holes in plate 
enhance convective heat flow. Fan in prototype range 
(above) provides combustion air, which is mixed with 
gas and delivered to burner. Mixture flows up through 
perforated ceramic disc (detail, left) and into flash tube 
where it's lighted by a spark igniter. Combustion oc
curs just below the burner surface. 

Copynghted material 



erally, the contaminant of most con
cern is N02, a respiratory irritant that 
can cause lung damage ["Home Pollu
tion," PS, Oct. '80). 

"We don't currently see emissions 
from gas ranges as Utteatening," noted 
John Lockwood, GRI's project manager 
for these research contracts. "Never
theless, we feel it is incumbent on the 
gas industry to see what can be done to 
make unvented gas appliances cleaner
burning." 

Most air-quality regulations address 
total oxides of nitrogen (N0x), which 
include N02 and NO, so the AGA Labs 
and Thermo Electron teams worked to 
reduce total NOx as well as N02. 

Simple, inexpensive add-on 
In the laboratory section of AG.Ns re

search house, Douglas DeWerth, the 
project manager, showed me the little 
double-ring insert his team developed 

to reduce emissions from current range 
burners. He turned on a burner of· the 
test range, and I could see that the 
flames were going between the two 
rings as they left the burner portals. 

"What we're doing," DeWerth ex
plained, "is putting a mass of some
thing into the flame to cool it. When 
the oxygen and nitrogen in the com
bustion air meet a high-temperature 
body-a flame or a hot element-they 
react and combine. The higher the tem
perature, the more NOx." So De Werth 
and his assistant William Sterbik de
signed the burner insert to reduce the 
flame temperature in the region where 
tests showed that the NOx was primarr 
ily forming. 

But they had another consideration: 
If they lowered the temperature too 
much, the burners would emit high 
levels of the toxic gas CO. DeWerth, 

Continued 

Double-ring insert can be placed on 
standard range burner to reduce some 
emissions, as demonstrated by Doug
las De Werth of AGA Labs (above). With 
insert on burner the flame is channeled 
between the rings (above left), which 
glow red when hot. Standard gas-range 
burner (top) is shown for comparison. 
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a chemical engineer, explained why: 
"When you burn natural gas, the pri
mary products of combustion are car
bon dioxide [C02] and water vapor. But 
an intermediate product of the reac
tion is CO; when you lower the tem
perature, the reaction tends to stop 
at CO. 

"The burner insert we came up with 
is a compromise," De Werth continued. 

·"The average flame temperature of a 
standard range burner is around 2,500 
degrees F. Our insert lowers it to around 
2,100 degrees F. That reduces total 
NOx emissions by about 40 percent and 
N02 by about 30 percent. But in doing 
that we have increased CO emissions 
[see table]. Still, they're well below the 
levels set by the American National 
Standards Institute." 

A gas-range manufacturer, Magic 
Chef, is providing test ranges, build
ing prototypes, and advising the re
search team on consumer acceptance. 
"When we showed the insert to Magic 
Chefs marketing people, they weren't 
sure they could sell that look," De Werth 
related. "So they suggested we put a 
ceramic disc on top to hide it." Conse
quently, the insert has been outfitted 
with a disc made of Corning Glass 
Works' Vycor ceramic. The insert re
duces the efficiency of the burner by 
one or two percentage points; the Vycor 
disc reduces it another point or two. 

Some time soon AGA Labs and Magic 
Chef will field-test the inserts in a few 
homes. And at the AGA research house 
the air will be monitored for pollutants 
with and without inserts on the range 
burners. (Tests so far have sampled 
emissions right at the flame.) Whether 
Magic Chef will make the insert avail
able is not decided. The technology may 
sit on the shelf until-or unless-reg
ulations are passed that mandate lower 

• • emtsstons. 

lmlulons from gas-range burner 
-with and without Insert 

Bumer 

Standard 
(tli.gn heat) 
With insert 
and Vycor d isc 
{high heat) 
Same as above 
( low heat) 

Emissions (ppm) 
CO* NO, N02 

560 1033 399 

650 59 9 28.6 

600 38.0 23.0 

Efficiency 
Cpercentaae> 

45.1 

1\06 

na 

·ANSI standard is 800 ppm. Samples were taken '" ffa,r.e: 
numbers are averages of at least three readings taker at 
AGA Labs 

Emissions from prototype IR-jet burner 

Heat Input rate* Emissions {ppm) Efficiency 
setting (Btu/h ) co NO, N02 (percentage) 

High 6.720 72 12 3 65 
Medium 4. 100 61 10 3 6? 
Low 2.600 58 8 2 5!':> 

"Input rate for standard rang€' burner on hrgh is aoout 9.000 
Btu! h. Samples taken in flame: nurnhf'r> are aV<lragP'\ ol a1 
least 12 read,ngs takt>n at Thermo EIPrtron. 

84 I POPULAR SCIENCE 

Meanwhile GRI has given De Werth 
and his team a new assignment: to im
prove oven-burner emissions with a 
similarly simple, inexpensive device. 
Then they will look at the top burner 
again. "GRI has asked us to see what 
we can come up with if we start from 
scratch," said DeWerth. 

Thermo Electron's new burner 
That was also the assignment GRI 

gave Thermo Electron. The team there, 
directed by two mechanical engineers, 
James Hurley and Kailash Shukla, call 
their design an infrared (IR) jet burner. 
Combustion takes place just below the 
surface of a thin, perforated ceramic 
plate, which quickly reaches IR tem
perature (around 1,500 degrees F) on 
top. It is a powered burner: The com
bustion air is delivered by a blower and 
mixed with the gas prior to ignition. 
Just above the ceramic plate is what 
looks like a glass disc with nine holes 
drilled in it. 

Hurley and Shukla, like the AGA 
Labs team, sought a design that would 
quench the temperature quickly to 
limit N02 and total NOx formation. 
But because they were starting from 
scratch, they had fewer limitations. 

"The formation of NOx depends on 
time as well as temperature," Hurley 
said. "The less time the combustion 
products spend at high temperature, 
the less NOx is produced. In a standard 
gas-range burner the maximum tem
perature is somewhere around 3,000 
degrees F" And combustion products 
remain at high temperatures for some 
time. "With our burner combustion 
takes place at 3,000 degrees F inside 
the tiny cavities of the ceramic disc," 
Hurley continued. "But at the same 
time, the ceramic is transferring radi
ant heat rapidly, and the incoming gas
air mixture is pushing the hot com
bustion products up [see diagram 1. 
Thus they immediately drop to the 
equilibrium temperature of the burner 
itself- around 1,500 degrees F So we do 
not have a sustained formation ofNOx; 
we get about 12 parts per million." A 
standard burner produces about 100 
parts per million. 

The powered burner is another fac
tor in reducing emissions. Theoreti
cally a given amount of air is required 
to burn a given amonnt of fuel com
pletely; in reality some excess air is 
needed, or you get smoke. A powered 
burner can operate with considerably 
less excess air than a standard atmo
spheric burner. And that reduces NOx 
emissions. "Formation ofNOx is influ
enced by the amount of nitrogen and 
oxygen available-which depends on 
thB amount of excess combustion air." 
Hurley expl::~ined. 

The powered burner, "'inre it pre-

mixes the gas and air, also speeds 
combustion. And that reduces CO for
mation. "In our burner CO is quickly 
converted to C02 during the brieftime 
when the combustion gases are at high 
temperature," said Hurley. The IR-jet 
burner has very low CO emissions as 
well as low NOx and N02 (see table 
below). 

But most critical to the low emis
sions of the IR-jet burner is its high 
efficiency. "If you can make a burner 
twice as efficient, you can use half the 
amount of gas-and produce half the 
emissions," Hurley pointed out. The 
low excess air contributes to the high 
efficiency of the IR-jet burner. So does 
the transparent disc that sits above it. 

The disc is called a jet plate because 
its nine holes jet the products of com
bustion, powered by the incoming gas
air mixture, up to the cooking vessel. 
"Those high-velocity gases break up 
the boundary layer of air that normally 
forms on the fiat bottom of the utensil 
and diminishes heat transfer," Hurley 
told me. "Approximately 90 percent 
of the radiant energy that strikes the 
jet plate (made of a glass-ceramic ma
terial) is transmitted through the plate 
to the bottom of the cooking pot. And 
the products of combustion are jetted 
through the holes to improve convec
tive heat transfer. The combined effect 
gives our burner an efficiency of ap
proximately 65 percent," he explained. 
A standard gas-range burner is 40- to 
45-percent efficient. 

The IR-jet burner also reduces by 65 
percent the amount of heat rejected 
into the kitchen, its developers claim. 
In addition the heat is uniform over 
the bottom of the pan. And the burner 
is quick to respond to temperature 
adjustments. "One thing we did not 
want to do was to design a gas version 
of the electric range," Hurley said with 
a smile. 

"It takes 30 or 40 seconds for our 
burner to reach infrared tempera· 
tures," Hurley continued as he flick
ered on a burner of the prototype 
range. It gradually turned from the 
buff color of the ceramic disc to a glow
ing red. "But once it's at temperature, 
its response is as good as that of a con
ventional gas burner." Hurley turned 
down the heat as he spoke, and the red 
glow instantly reverted to buff. 

Caloric, the manufacturer that is co
operating with Thermo Electron, is 
providing a ha If-dozen ranges to be put 
in homes for field testing. Two of the 
burners on each range will be IR-jet 
burners, and two will be conventional. 
"That will let the homeowner see the 
differences," said Bill Day, vice-pres
ident of engineering at Caloric. "If the 
burner operates the way we hope, we'll 
certainly commercialize it." 1111 
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Gyroscopes spinning at high speed to detect aircraft motion are not reliable. To replace 
them, Collins' new flight sensor uses a number of ceramic piezoelectric transducers, spun 
at low speed for reliability, that generate a voltage as they're continuously flexed. The 
system is now aboard commuter and business aircraft. 

By JOHN FREE 
Drawing by Adolph Brotman 

ost aircraft use gyroscopes as 
sensors to display flight atti
tudes and headings. But gyros 

create problems. "A conventional giro
baled gyroscope has complex parts 
that are prone to failure: bearings, slip 
rings, brushes," said David Hemme!, 
an engineer with Rockwell Interna
tional's Collins Avionics Group (Cedar 
Rapids, Iowa). "Because gyros rotate 
at very high speed, typically 24,000 
rpm, expensive, high-quality bearings 
head the failure list," he said. 

To solve this reliability problem, 
Collins developed a new type of flight 
sensor. Instead of gyros, the Collins 
AHS-85 system is based on small slabs 
of piezoceramic material that gener- . 
ate a voltage when flexed. Unlike or
dinary gyro systems, with six to eight 
separate components, the AHS-85 has 
only two. 

The Collins system differs in other 
ways. "Because our sensors spin at 
very low speeds-less than 3,200 rpm 
- there's a big jump in reliability," 
Hemme} told me. Spinning provides 
the constant flexing needed for a con
tinuous voltage output from the piezo
ceramics. A stationary sensor would 
produce only a brief DC voltage. Also, 
the AHS-85 is a "strapdown" system: 
"The sensors are strapped to the air
plane's axis," Hemme! said. As the air
craft pitches or rolls, the black box and 
spinning sensor also move, produc
ing a signal that indicates the rate of 
movement. By contrast, with gimbaled 
gyro sensors, the spinning wheel re
mains fixed in space as aircraft move
ment shifts the gyro container. 

The AHS-85 has two rotating multi
sensor units, each with four ceramic 
transducers (see drawing). They pro-

ACCELERATION-SENSING 
PIEZOCERAMIC 

Slide-out tray (top, right) in the Collins 
flight-sensor system (top, left) has two 
multi-sensor units at right angles to 
each other. Each spinning multi-sensor 

duce signals, along with the magnetic 
detector, to compute aircraft speed, 
acceleration, pitch, roll, and heading. 
When one spinning sensor, a rate 
transducer, for example (see drawing), 
is flexed by aircraft motion, it gener
ates a positive voltage. A split second 
later, rotated 180 degrees, it's bent in 

STATIONARY 
SHAFt 

. 
(above) has four piezoceramic trans· 
ducers that produce signals for an 
aircraft's flight instruments, autopilot, 
flight-data recorder, and radar gear. 

the opposite direction, producing a 
negative voltage. A sine-wave signal 
results that's electrically summed 
with the output of a second rate. 
transducer. An AHS-85 computer, an
alyzing the sensor units' signals, 
now helps guide commuter and busi· 
ness aircraft. Ill]) 
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products/technology 

STEINWINTER · PROJECT 
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Unlooped tube 
Flat bike tire? You needn't 
remove wheels or chain with 
this unlooped inner tube that 
has two ftat overlapping 
ends. To remove the tube just 
pry one tire side loose; to re
place it, overlap the closed 
ends. Continental Gummi
Werke AG, Box 169, 3000 
Hannover 1, W. Germany. 

¢Mobile clinic 

Typewriters that erase and plot 
Touch a key on Smith-Corona's Memory Correct 400 Mes
senger (left), and it erases one word or an entire line (up to 
157 characters). Add an optional module, and the daisy
wheel portable becomes a computer printer. Suggested price 
is $599, says Smith-Corona (65 Locust Ave., New Canaan, 
Conn. 06840). Type-a-Graph (right) is a battery-powered $350 
portable from Brother International (8 Corporate Pl., Pis
cataway, N.J. 08854). Four ball-point cartridges "type" in 
four colors and three sizes-up, down, and across. The por
table also plots three-color pie, line, and bar graphs. 
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Water tank 
Hydro-Tank keeps water lev- · 
els constant in pots for sev
eral weeks, enveloping plant 
roots above in moist air. 
Water seeps through a slot 
and fills the container to a 
preset level. Evaporation 
unseals the slot. G. R. Vatter 
SA, Sagerstrasse 65, 3098 
Koniz, Switzerland. 

A squat 46-in.-high tractor 
hauls this five-room Dutch 
mobile medical clinic. The 
59-ft.-long van has a com
puter scanner, X-ray, and 
other gear. A 280-hp V8 die
sel powers the cab. Fa. J . 
van Eck & Zn., Kortenhoe
venseweg 75, 4128 CN Lex
mood, Netherlands. 

¢ Giant airship 
Skyship 600, designed for 
aerial ads and pleasure 
ftights, is the world's largest 
airship, says Airship Indus
tries Ltd. (2 York St., London 
WlH 1FA, England). The 
194-ft. nonrigid airship car
ries 24 passengers. It can 
take off vertically and cruise 
at 55 knots (63 mph). 
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Space rocket 
A manned rocket-powered 
vehicle under study for mili
tary space flights could be 
launched from a 747, says 
Boeing. The proposed vehi
cle (topmost, cone-shaped 
structure), with a huge fuel 
tank, would be lifted from an 
airfield, complete a mission 
in space, then land. 

Mid-engine Ford 
A prototype two-seater mid
engine Ford was photo
graphed on the sly recently 
by an avid "Detroit Report" 
reader as the car underwent 
tests inN. Palm Beach , Fla. 
Ford may be planning to take 
advantage of all the unfilled 
orders for General Motors' 
successful Pontiac Fiero. 

¢Child restraint 
A papoose-like child enclo
sure fits behind a car's front 
seat. In a crash it cocoons the 
small occupant in a tough 
fibe rglass shell. The restraint 
c lips to a padded shield 
attached to the backrest. 
It's available from S.N.P. 
SA, 8 Ave. de Dallas, B.P. 40, 
21019 Dijon Cedex, France. 

• 

Desk-top analyzer 
Aca IV, a 44-in.-wide clinical 
chemistry analyzer, performs 
50 different tests and will 
soon handle 70, says Du Pont 
(Wilmington, Del. 19898). 
The computerized machine 
works by mixing chemicals 
and body-fluid samples in 
clear-plastic packs. Results 
appear on a printer. 

-6 

X-wing rotorcraft 
Innovative X-shaped rotor 
blades will enable an aircraft 
to take off and land vertical
ly,.hover, and, with the rotor 
stopped, fly like a fixed-wing 
aircraft at speeds up to 345 
mph. The X-wing on Sikor
sky's research aircraft will 
stop and start by a clutch. 
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What's New 

Treadle-type pedals require 
less muscle power, says Ale
nax Corp. (91 La Grange 
Ave., Rochester, N.Y. 14613). 
The pedal levers are linked 
by chain drives to a four
speed transmission that 
gives faster cruising and eas
ier hill climbing than a de
railleur, the maker claims . 

• 

( 
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¢ Duplex· helicopter 
The pilot of the modified 
Sikorsky S-76 sits in a sepa
rate pod crammed with com
puter displays. The flights, 
part of the Army's helicop
ter research project [PS, 
Feb.}, will test a pilot's abil
ity to work in the highly au
tomated environment. 

¢ Harrier tests 
Hanging from a gantry, a Har
rier jet is moved up and 
down during engine tests. 
Why? Its engine has advanced 
plenum-chamber burning for 
extra thrust at supersonic 
speeds, but when close to the 
ground the vertical-takeoff 
craft may inhale its own ex
haust, weakening thrust. 

o · 

Italian Corveffe 
Under its slick green skin, 
Rammaro is all Corvette. Ber
tone- the Italian design firm 
- "interpreted" the Corvette, 
shrinking it by 13 in. but add
ing five in. to its width. Rear
mounted radiators and for
ward-sliding doors are the 
major engineering changes. 

garage 
Bolt-together galvanized
steel arches frame the Ul
tra-Hut. Greenhouse plastic, 
attached with "flexible clip 
strips," covers the 22-by-24-
ft. structure. Two people can 
assemble the $895 hut in four 
to six hours, says Monfort 
Assoc., (Box 1490, Wis.casset, 
Maine 04578). 

C.opynghred m< 'n..:tl 



What's New 
in Photography 

BY EVERETI H. ORTNER 

SWivel flash Q 
The Braun 400M Logic Flash 
swivels 120 deg. vertically 
for bounce and 170 deg. hor
izontally; can be set (with a 
beam splitter) for telephoto, 
normal, or wide-angle lenses; 
adjusts for .full, half, or quar_. 
ter power; and provides auto 
flash at six apertures (f/2.8-. 
f/16). Price: $255. 

0 

Umbrella clamp 
Mount the pocket-size Stro
boframe clamp on a tripod 
or light stand, and it grips 
two flash units and an um
brella for a choice of ar
rangements: Bounce both 
off the umbrella or bounce 
one and use one direct. The 
clamp is aluminum with 
plastic knobs. It's $19.95. 

Instant ID 
"Simplicity" deseribes its 
new Readyprint instant ID 
system, says Kodak. The op
~rator aims a light between 
the subject's eyebrows, sets 
a picture-option ~witch (for 
four same, four different, or. 
two pairs), and fires. A die 
cutter and laminator comJ 
plete the $1,600 system. 

All-auto 35 
Everything' s automatic in 
the Vivitar PS:35: exposure, 
focus (via an IR beam), flash, 
loading, winding, and re
winding. Programmed shut
ter speeds range from '/ao to 
1/500 second; apertures for the 
35-mm lens are from f/3.8 to 
f/1.6. List price: $139.95. 

Drop-front case 
One pull on the zipper han
dle, and the front flap of the 
Instant Access Case opens 
to give, well, instant access 
to your SLR with winder 
and lens mounted, ready to 
go. The 8 1/2-by-lO-in. nylon 
case is $28.95 from Spira
tone (135-06 Nort.hern Blvd., 
Flushing, N.Y. 11354). 

Basic instant · 
It's back to basics with the 
Konica Instant Press cam
era, designed for manual ex
posure-it has no light meter 
- using Polaroid peel-apart 
pack films. It has a 110-mm 
f/4 to f/64 lens and shutter 
speeds from one to 1/500 sec
ond plus T and B. $600. 

; ; . 
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What's New 
in Tools 

BY V. ELAINE SMAY 

Show your etchings I) 

Smart saw 1/ 
The Speedtronic 7lf4·in. cir· 
cular saw has a microchip 
that adjusts motor speed for 
the most efficient blade 
speed. Result: greater cut
ting ability-entering the 
work, cutting through knots, 
finishing the cut-says Por
ter-Cable (Box 2468, Jack
son, Tenn. 38302-2468). $199. 

... and prevent tool loss. Just 
type or write on the stencil, 
and the Etch-0-Matic mark
ing system will etch your 
message into any metal, us
ing a safe electrochemical 
process, according to Wood· ~ 
craft Supply Corp. (41 Atlan-
tic Ave., Woburn, Mass. 
01888). Price: $54.35 ppd. 

0 

Bolt-on bolts 
Jumbo nuts and bolts can't 
be tensioned enough with 
standard tools, claims Stein
bock Machinery (603 Lind· 
say Rd., Carnegie, Pa. 15106). 
Superbolt nuts . and bolts 
(shown with hex bolt, wash
er) can. You tighten small 
bolts-to a lower torque 
-instead of one big one. 

Builder's assistant I) 
The aluminum Speed Block 
Cutting Guide has all the an
gles and measurements you 
need to mark rafter cuts, 
ridge cuts, seat cuts, and stair 
stringers. As a block-cutting 
guide it adjusts from 14'/z to 
1% in. The Building Ma
chine, 903 44th St., Oakland, 
Calif. 94608; $25. 
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55/64 + 17/32 -1fa = ? 
You'll find the answer at the 
spin of a dial with the Frac
tron calculator, says Graphic 
Systems (Box 881, Melville, 
N.Y. 11747). Fractron adds or 
subtracts fractions of an 
inch or decimal equivalents. 
Fractric, its sibling, displays 
answers in millimeters. The 
calculators cost $8 each. 

0 

Shop clean~rs 
Three new portable dust col
lectors from Delta Inti. (for
merly the Power Tool Div. of 
Rockwell Inti.) are made for 
use in the wood shop-with 
planers, shapers, jointers, 
and band saws. The one-hp 
model is $443; two-hp, $629; 
three-hp, $773. (You provide 
the 55-gal. drum.) 

Copyngllted matenal 



What's New Double-duty tum 
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in Home 
Improvement 
BY SUSAN RENNER-SMITH 

Door shuffers 
Movable louvers on Patio 
Door Cove.rs provide pri· 
vacy and ventilation. The 
1 1/s-in.-thick shutters slide 
easily, even when the slats 
are fully open, says Flair· 
Fold (E. Farmingdale, N.Y. 
11735). The five-ft.-wide unit 
shown is $495; track and 
rollers are in the frame. 

Chimney cleaner 
A child can operate this 
cresote remover, says Swift 
Chimney Cleaner (Box 2, Van 
Buren, Maine 04785). The 
hand crank pulls a brush· 
carrying cable up and down 
the chimney. A transmission 
reverses cable movement 
when the brush hits top and 
bottom pulleys. $200. 

Scotchtint Window Insula· 
tion Film IN55CL transmits 
50 percent of visible light, 
cutting summer heat gain. 
The clear polyester film also 
reduces winter window heat 
loss by up to 40 percent, says 
3M. The professionally in· 
stalled film is available from 
Scotchtint dealers. 

Kit room 
In summer, it's a screened· 
in porch; in whiter, a sun 
room. A copper roof, vertical 
double-pane windows, and 
optional skylights distinguish 
the All Season Room from 
standard add-on sun rooms, 
says Habitat (123 Elm St., S. 
Deerfield, Mass. 01373). An 
84-sq .. ft. room is $7,449. 

Spray adapter 
Stanley's screw-on aerator 
converts a standard faucet 
to a swiveling spray head. 
The two-way adapter pulls 
down for spray, pushes up 
for a steady stream. The $4.20 
device mounts on inside· and 
outside-threaded faucets. 
Stanley Works, 195 Lake St., 
New Britain, Conn. 06052. 

• 
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Turn-off timer 
No more lights left burning: 
Switch Command Electronic 
Light Switch replaces any 
single-gang switch. Turn 
on the light, and the switch 
counts down a preset inter· 
val-from five minutes to 
four hours- then shuts the 
light off. AMF, Box 28, Two 
Rivers, Wis. 54241; $20. 
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What's New 
in Electronics 

BY WILLIAM J . HAWKINS 

0 

Pocket color TV 
It uses multiphase highlight 
mul.tiplexing. In English, that 
means this liquid-crystal TV 
is small enough to fit in your 
pocket, yet it delivers a 
bright, sharp color picture. 
The Citizen Watch TV (avail
able next year) is five by 
three by one in. and weighs 
less than nine oz. $350. 

Kitchen helper 
Making space on the kitchen 
counter is the job of this $90 
General Electric Spacemaker 
AM-FM radio-timer. It bolts 
to the bottom of a cabinet to 
ease the clutter and to pro
vide timer and automatic
appliance control while you 
work, music while you wait. 
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Tiny tape player 1/ 
A cassette player as small as 
the cassette it plays? Not this 
Toshiba Walky-it's smaller. 
The trick: The cassette at
taches to the outside of the 
player. The unit has auto
matic reverse, Dolby B noise 
reduction, and an AM-FM 
tuner; it weighs just 7.4 oz. 

Thief stopper 
Pressure-sensitive adhesive 
pads on the computer and 
table top are connected by 
a vinyl-coated steel cable. 
Result: The gear can't be re
moved once the padlock is 
in place, claims Business Se
curity Systems (512 S. Han
ley, St. Louis, Mo. 63105). The 
Technalock is $25. 

Title-maker camera 1/ 
An internal keyboard allows 
you to select characters (let
ters and numbers) or words 
("Happy Birthday") from 
memory for instant titling of 
video pictures taken by the 
RCA CKC021 camera. The 
camera uses a %-in. Saticon 
tube and a 11/2-in. color CRT 
viewfinder. $1,295. 

• 

¢Key finder 
Lost your keys-again? Press 
a button on the "Finder," and 
if they're within 15 ft., the 
key-ring "Bleeper" sounds 
off and lights up to get your 
attention. (Now all you have 
to do is remember where 
you put the Finder.) Lanshaw 
& Co., 13085 Bodega Hwy., 
Freestone, Calif. 95472; $50. 

I 

Interface tester 
Connect the Interface Ana
lyzer between your comput
er and a serial peripheral 
(printer, modem, etc.), and 
LEDs display the status of 
nine signal lines for trouble
shooting. It's $229 from Mis
co, 1 Misco Plaza, Holmdel, 
N.J. 07733. A $395 parallel
port version is also available. 
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What's New 
for Your Car 

BY JACK KEEBLER 

. 
Back support 
Squeezing a rubber hand 
pump inflates this lower
back support cushion by 
U.S. Fitness Inc. (790 Basin 
St., San Pedro, Calif. 90731). 
The washable polyester/cot
ton cover comes in red, blue, 
beige, and gray. The attach
ment straps go around the 
back of the seat. $29.95. 

0 

Flexible dispenser 
Poly-Lube Gear Oil & Fluid 
Dispenser is handy for top
ping off brake· fluid, gear-oil, 
power-steering, and trans· 
mission-fluid reservoirs with 
limited access, says Power 
Lube Co. (5654 Cahuenga 
Blvd., N. Hollywood, Calif. 
91601). The polyethylene dis
penser holds one pint. $2.98. 

0 

Super sound 
The Amplidyne 4030 four
speaker sub-woofer extends 
the low frequency of auto
motive sound systems, says 
Sparkomatic. Two built-in 
amplifiers add up to 80 W of 
power. Its low silhouette en
ables it to be surface-mount
ed on the rear deck between 
speakers. Price: $200. 

Tire-wheel lockup 
Wheelok secures a car, trail· 
er, or camper in parking 
lots, airports, and streets, 
claims Lionweld Ltd. (March 
Road, Middlesbrough, Cleve· 
land TS15JS, England). Two 
chocks wedge under the tire; 
a J-bar hooks over the top. 
A padlock secures arms in 
the clamping position. 

ATV hauler 
Haul up to four ATVs in this 
four-ft.-by-eight-ft. trailer. 
It's so well balanced that 
one person can mnneuver 
it loaded or empty, says 
Unique Functional Products 
(135 Sunshine Lane, San 
Marcos, Calif. 92069). Maxi
mum load capacity is 1,150 
pounds. Price: $597. 

¢ Windshield fix 
Loctite's Bullseye windshield 
repair kit pumps an acrylic 
compound into bull's-eye
type windshield damage 
to provide a crystal-clear fix. 
The kit requires no mixing 
or pouring. An application 
syringe and mounting ped· 
estal keep the compound 
from touching your skin. $10. 

CasseHe caddy 
Your tapes are organized 
for easy access and are pro
tected from dirt and direct 
sunlight in this under-dash 
unit. A light inside the cover 
illuminates tape labels at 
night. Maker: Pompano Mfg. 
Corp. (2501 N.W. 17th Lane, 
Pompano Beach, Fla. 33064). 
Price: $49.95. 



Once available only to com
mercial designers, these sleek 
aluminum channels now can 
be clipped to home walls and 
ceilings by white-gloved do
it-yourselfers. But the price 
is high: $4.50 a square foot. 

By RICHARD STEPLER 

ou've seen it on the ceilings of 
airport terminals, department 
stores, and shopping centers: The 

look is sleek, sophisticated, and high
tech. In fact , in its commercial form, 
on the market now for 12 years, more 
than 300 different components are 
available to fit recessed lighting fix
tures, fire sprinklers, heating and cool
ing ducts, and the like. 

Now, for the home do-it-yourselfer, 
Donn Corp. {1000 Crocker Rd., West-

A 21st-century kitchen: Polished cop
per ceiling channels make a dramatic 
change (top right), as "before" photo 
shows. Installation of Prestige system 
begins by screwing carrier strips to 
ceiling (right). (Strips must be firmly 
attached; screwed to joists or anchored 
with expansion-type fasteners.) Next, 
channels are snapped into place. By in
stalling every other row first, then fill
ing in as shown, it's possible to r emove 
one or two channels if you need access. 
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lake, Ohio 44145) has simplified and 
repackaged its Prestige linear metal
ceiling system. There are only two 
components in the DIY version: carrier 
strips, which are attached to ceiling 
or walls; and the polished aluminum 
channels, available in polished copper, 
brass, or aluminum finishes. 

I asked Joe Bauer, Donn's retail
sales manager, about the durability of 
the material. "We start with bright 

aluminum channels," he told me, "and 
apply a tinted lacquer, which is then 
polished. Then we put a clear acrylic 
coating over that, which is also pol
ished." Bauer said that the channels 
can be cleaned with any nonabrasive 
liquid cleaner and could even be used 
outdoors. "Just treat them as you 
would a mirror," he added. 

The four-inch-wide channels are 
sold in packages of two eight-foot 

; I 
' ' I 

~ 

-

lengths. The price range at home cen
ters and hardware stores, says Bauer, 
is $20 to $24 per package. The car
rier is sold separately at $1.75 a foot. 
It works out to an installed cost of ap
proximately $4.50 a square foot. 

For installation you'll need soft cot
ton work gloves to protect your hands 
and the polished finish of the channels, 
plus a fine-tooth (32-teeth-per-inch) 
hacksaw to cut the channels and car
rier strips. 

To determine the number of rows 
of channels you'll need to cover a room, 
divide the smallest ceiling width by 
four inches (the width of one channel). 
For a 10-by-12-foot room, for example, 
with channels parallel to the 12-foot 
wall, it's 120 inches divided by four 
inches, or 30 rows. The total number 
of channels needed for this room is 45. 
Channels can be spliced anywhere 
using splice plates for a tight joint. 

To cut a channel, mark and align a 
square over the cut location; then cut 
through the face of the channel with 
the hacksaw. A wood block that just 
fits the channel cavity makes cutting 
easier and more accurate. 

Carrier strips are first attached to 
the ceiling, starting about six inches 
from a wall on four-foot centers. Then 
the channels are simply snapped into 
place (see photos for more installation 
techniques). 

You should be able to find the Pres
tige ceiling system at most home 
centers, according to Bauer. 1111!1 

Carrier strips are flexible enough to 
permit wrapping channels around 
room, from ceiling to wall (left). Below 
left: An entry gains dramatic height. 
Below: a cool, shimmering living room. 
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Popular Science leisure-home plan 

Both sections of this large country house sit 
on concrete piers for minimal site disruption 
-and to float above uneven terrain. 

T
he floor plan shows how the two 40-foot-square sec
tions of this house are offset, joined by a glass-roofed 
entry and built around central courts. In the left sec

tion the court is a true atrium, open to the sky, with three 
glass walls to flood surrounding living areas with light. In 
the right section the larger central square is glass-roofed 
like the entry, with access from adjacent bedrooms. It be
comes a common activity area for all kinds of weather. 

Counting the study that converts to a guest room (isolated 
from family traffic), this house boasts six bedrooms-ideal 
for a large family or for a country site likely to draw many 
visitors. And it all sits up on concrete piers, so it can be 
built in flood-hazard areas or where deep, massive founda
tions would disrupt the landscape or divert ground-water 
flow. 

The construction plans include details for the glazing 
strips that permit do-it-yourself assembly of the two glass 
roofs-which, of course, can function as passive solar col
lectors if you add insulating shades.-Al Lees 
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How to order your V-PAC plans 

Construction plans for this house are $75 a set or $105 for three, plus 
a postage-and-handling charge of $3 in the continental United States, 
$5 elsewhere. A catalog of V-PAC plans is $5. Send your check (U.S. 
funds only) to Princeton Plans Press, Box 622, Princeton, N. J. 08540. 
For MasterCard or Visa orders call {609) 924-9655. V-PAC Council, a 
group of building-materials manufacturers, includes Andersen Corp. 
(windows and patio doors), Benjamin Moore {paints and stains), Broan 
Mfg. Co. (ventilation), Formica Corp. {laminates), Georgia-Pacific Corp. 
(roofing and paneling), Heii-Quaker Corp. {heating and cooling), F. E. 
Myers Co. {pumps), Owens-Corning Fiberglas Corp. {insulation), Simp
son Timber Co. (siding and doors), Tarkett {vinyl flooring), Universai
Rundle Corp. {baths), and Wh irlpool Corp. {appliances). 
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On the left bank of the East River in New York City stands 
a one-acre greenhouse that is warmed by waste heat from a 
nearby power plant. There, vegetables are grown using a 
new soilless system developed in Israel. 

By V. ELAINE SMAY 

A 
few hundred feet from the 

Charles Poletti Power Project
a massive, windowless building 

where the New York Power Authority 
generates electricity-a plastic green
house covers an acre of ground. Inside, 
lettuce, tomatoes, and cucumbers grow 
year-round in hydroponic (soilless) 
beds [PS, March '78]. 

A power plant and a greenhouse 
may seem like strange neighbors- but 
not when you consider that it takes a 
great deal of heat to maintain a green
house through a northern winter, and 
a power plant produces a great deal 
of heat that is normally wasted. 

"The whole thing began a few years 
ago when we started looking for ways 
to get more out of the fuel we burn," 
explains Power Authority spokesman 
Michael Saltzman. Heating a green
house seemed like a good way to take 
advantage of low-grade waste heat 
from the Poletti plant, which is in the 
Astoria section of Queens, New York 
City's largest borough. A study by 

Cornell University confirmed the fea
sibility of the concept, and private 
investors formed a partnership called 
Aqua Farms to build and operate the 
greenhouse. Construction began in 
March 1983; the first crops were plant
ed in August. 

The waste heat that warms the 
greenhouse comes from the generat
ing turbine's lubricating oil. Water 
from the adjacent East River is pumped 
through a heat exchanger, where it 
picks up heat from the oil. Previously 
the water was dumped back into the 
river-at 95 to 100 degrees F. Now it's 
pumped to the greenhouse through 
1,200 feet of insulated six-inch pipe. 
There it passes through a heat ex
changer, heating water in a closed 
loop. Huge fan-coil units distribute 
warm air throughout the greenhouse. 
Steam from the generating plant's 
boiler is available as backup heat. 
"Using waste heat saves about 42,000 
gallons of fuel oil- and $50,000-an
nually," says Saltzman. 

The hydroponic growing system is 
the first of its kind in this country. 
It is an integrated system developed 

on the En-gedi Kibbutz in Israel. "The 
goal is to get maximum production 
from each square foot of space," says 
Fred H. Harned, vice-president of Aqua 
Farms and manager of the greenhouse. 

In the lettuce bay, the plants sit 
in C-shape tubes (see photo), their 
roots anchored in only a tiny cube of 
inert foam. The hydroponic nutrient 
solution, which contains all the ele
ments the plants need, constantly cir
culates through the tubes. As the let
tuce plants grow, they are moved far
ther apart within each tube and the 
tubes themselves are spaced out. When 
the heads are mature, harvesters care
fully remove the roots from the foam 
cube and pop the plant- roots and all 
- into a plastic bag. "Living Lettuce," 
says the legend on the bag. Indeed it is. 

Tomato and cucumber plants grow 
out of enclosed canals of black twin
wall polypropylene. Harned opens one 
to show me the inside. "The factor that 
limits growth in most hydroponic op
erations is getting enough oxygen to 
the roots," he explains. "But the En
gedi system constantly oxygenates the 
nutrient." The method is simple: A 
small-diameter tube runs the length 
of each canal. The nutrient is pumped 
through the tubes at high pressure 
and spurts out of small holes into the 
air inside the canal. The solution ab
sorbs oxygen from the air as it falls 
to the bottom of the canal, where the 
plants' roots grow. 

Aqua Farms expects to grow 150,000 
pounds of tomatoes, 100,000 pounds 
of cucumbers, and 1,000,000 heads of 
lettuce annually. The premium vegeta
bles are sold (at a premium price) to 
supermarkets and greengrocers in the 
area. ''They're on the shelves a day
or at the most two days-after we 
harvest them," says Harned. If enough 
heat is produced by the Poletti plant, 
the greenhouse may be expanded to 
three acres. ~ 

Lettuce plants grow in C-shape tubes. 
Manager Fred Harned (foreground) 
and staff move tubes to new locations 
as others are harvested. Plants have 
all nutritional needs satisfied, so they 
grow rapidly; the two lettuce plants 
(inset) are only a week apart in age. 
Growth rate depends mostly on light; 
artifiCial light is used only in winter 
and only for lettuce seedlings. 
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BEGINNING 
HERE: 

Fall 

Traditionally, each September issue 
of POPULAR SciENCE has sported a spe
cial section on interior improvements 
for our readers' homes. But this year 
we're reluctant to bid summer fare
well, so we present two projects that 
will let you extend your outdoor
Hving season well into fall. Both in
volve new products that are fast to 
install (deck tile and whirlpool spas). 
These aren't long-term projects: Get 
stal1ed today, and you can enjoy the 
benefits before the leaves turn. 

The deck-tile feature is the last in 
the summer-long series of add-on 
decka we began in May's spring home
improvement section. And our arti
cle on organizing your garage with 
inexpensive waferboard is the latest 
in our ongoing "Storage-from-Scratch" 
eeries. Your response to both these se
ries has led us to hunt up more such 
projects for future issues. 

Meanwhile, this year, we're offer
ing a bonus to all homeowners. We'd 
worked up so large a portfolio of 
fresh, practical fall improvements 
that we lacked room for them all in 
this issue. So we'll be running another 
special section in October, following 
up this month's build-it-yourself ver
sion of a fold-down bed with a novel 
installation of the original commercial 
Murphy bed-in a specially designed 
wardrobe cabinet that doubles as a 
room divider. We'll also be showing 
how to work with new products for 
paving floors and mirroring walls
and much more. 

And if you have specific ideas for 
home improvements you'd like to see 
in PS-or if you want to show us re
cent projects from your own home
we'll be happy to hear from you. 

We've even created a special con
test around one specific type of home 
improvement, and you'll find details 
in this issue on how to submit your 
project toward winning big cash. 
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New hardwood 
tiles make a 

ADD 
A 
DECK 

Preassembled mahogany tiles ease the tedious task of laying 
decking. The versatile two-foot-square tiles also form walk
ways and skirting. Split, they serve as stair treads. 

By GENE and 
KATIE HAMILTON 

"These new deck tiles are ideal 
for the do-it-yourselfer," says 
Chicago architect Tom Hood. 

"Each tile is finished, so no cutting 
or sanding is required." 

Hood designed his 16-by-24-foot deck 
around the two-foot-square Moore
Tile. The mahogany tiles are approxi
mately one inch thick and consist of 
eight slats stapled to three backer 
slats. Because South American ma
hogany is such a dense wood, there is 
no splintering problem, and the tiles 
resist rot and insect damage. 

At $12 to $14 a tile (at most home 
centers), this decking material costs 
about the same as redwood or pressure
treated lumber. But because of their 
size, the tiles are faster to install than 
standard decking. A Moore-Tile deck 
requires about 25 percent fewer fas
teners than an equivalent-size plank 
deck. And it's easier to align two-ft.-sq. 
modules than it is to work with six-ft.
long planks. 

The square tile has other advan
tages, according to Hood. He first 
planned his 9-eck on graph paper, 
using two-ft. squares as basic build
ing blocks. He found uses for the ver
satile tiles as stair treads, vertical 
skirting, and walkways. 

"If you lay out your deck in two-ft. 
increments and use standard-size 
lumber, you have a minimum of cut
ting and waste," Hood says. He framed 
his deck in No. 2 pressure-treated 
lumber and used cedar rails and posts 
for trim. 

The framework is the most difficult 
part of any deck. With Moore-Tile you 
can hire a carpenter to erect the frame
work (especially if your location is on 

a sloping site), but you can save money 
by laying the decking yourself. (Of 
course, before beginning any deck in
stallation you should also check local 
building codes.) 

Crafting the checkerboard 
Building the deck frame to support 

these tiles is done the same way you'd 
construct a standard lumber deck 
-except for joist spacing. The 1/z-in. 
tile slats require a joist every 12 in. 
for support instead of the more com
mon 16-in.-on-center spacing. (This 
means you need about 30 percent more 
lumber for the joists. But as a bonus 
you get a sturdier deck.) 

If you want the tiles flush with the 
deck edge, allow 9:Y4 in. instead of lOVz 
in. between outer joists and the next 
joist. This adjustment will put the tile 
edge flush with the outside edge of the 
joist. 

Installing the tiles is much like 
laying a tile floor except that you start 
along the outside edges of the deck 
instead of an inner wall. ''Alternating 
tile direction creates a basket-weave 
pattern that hides minor errors," 
Hood says. 

Lay the first tile at an outside cor
ner, using a framing square. Then 
rough-lay the tiles along both edges 
of the deck. Trim tiles to fit when 
necessary. You can cut as much as 
needed when trimming the slats-but 
if you cut more than three in. across 
the slats, you'll cut off the backer slat. 
To keep slats in place while cutting, 
install a new backer slat inside the 
old one before you cut. 

Moore-Tile can be nailed or screwed. 
"I found No. 8 1%-in. brass flathead 
screws, bought in bulk at a hardware 
supplier, the most economical," says 

Continued 
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A striking basket-weave-pat
tern d eck is formed by laying 
mahogany tiles in a ltern ating 
directions. The square tiles 
are esp ecially suited for build
ing rectangula1·-shaped decks. 
For contrast the builder used 
cedar for risers and edge trim. 
T his deck sits on four-by-fow ... 
in. p oured-concrete posts, but 
pressure-treated wood p osts 
can also be used. Sheet-metal 
framing anchors secure the 
posts to th e pressure-treated 
beams that support the 2 x 8 
jois ts. These joists mus t be 
spaced 12 in. on center in
stead of the more common 
16-in. spacing. 
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Parqu~t deck 

Fastening holes must be pre-drilled 
(above). Cedar shims can be wedged 
under tiles if joist surfaces are irreg
ular. Tiles require a screw per corner, 
but only two screws per tile are needed 
to mount for skirting (right). Cedar trim 
hides exposed edges of tile. 

Match tiles for color after cutting to 
make stair treads. Pre-drill to prevent 

For walkways in low-traffic areas, such 
as alongside house (right), tiles can be 
laid right atop gravel bed contained 
in frame of pressure-treated wood 
(above). For heavy-traffic areas exca
vate shallow trench to hold frame. 
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Hood. "We used 500 screws that cost 
around $50." The brass quickly tar
nishes and blends in with the wood. 
Stainless-steel screws are a bit more 
expensive but will not tarnish with 
age like the brass. 

Screw holes must be pre-drilled 
through the dense hardwood tile. 
Using two electric drills speeds the job. 
Keep a countersinking bit (Screwmate 
is a good one) in one for drilling the 
pilot holes, and a screwdriver bit in 
the other for quick installation of the 
four screws per tile. 

Hood gave the deck tiles two coats 
of Thompson's Water Sealer, using a 
long-nap paint roller. One coat was ap
plied before the tiles were laid, and 
the final coat was applied after the 
deck was completed. 

What about maintenance? "If a deck 
is located under shade or sap trees, 
it's a good idea to remove leaves be
fore winter to avoid. discoloration," 
Hood says. "This happens on any type 
of decking but can be easily avoided." 

Beyond decking 
The versatile tiles are suited for 

more than decking. Cut in half, they 
make stair treads. Stringer spacing is 
the same 12-in.-on-center as that of 
the joists. Tiles also can be laid verti
cally to make a deck skirting. 

Moore-Tile is also suited for creat
ing walkways and even small patios. 
Because the mahogany tiles are rot 
resistant, they can be laid over a gravel 
bed or directly onto a plastic sheet if 
the walkway is not a high-traffic area. 

For a walkway built on grade, use 
pressure-treated 2 x 4s-laid paral
lel and 24 in. apart-as a walkway 
frame. Hold the frame in place with 
wood stakes driven into the ground 
on the inside. 

Nail two-ft. lengths of 2 x 4 across 
the frame at four-ft. intervals to hold 
the side rails parallel. Then place plas
tic between the 2 x 4s to hold back 
weeds. Fill with gravel, smoothing it 
to about one in. from the top of the 
2 x 4s. Finally, insert the tiles, and 
backfill against the form if necessary . 

The deck tiles have a variety of 
other uses, according to the importer 
(William G. Moore & Son Inc. of Dela
ware, 4 World Trade Center, Suite 
6166, New York, N.Y. 10048). The tiles 
can transform an urban "tar beach" 
into a handsome roof deck simply by 
applying flashing adhesive to the 
backer slats and pressing in place. The 
tiles can be screwed directly into a 
run-down existing deck once loose and 
broken slats are nailed in place. Fi
nally, the tiles can be glued atop an 
existing concrete or flagstone patio. Or 
they can be fitted into a perimeter 
frame attached to the patio. 11!1 
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From the ultra lightweight to the professional 
saw, ECHO offers a chain saw to meet your 
cutting needs. Features such as hand guards, 
throttle control lockout, electronic ignition, 
automatic oiling, and an unsurpassed 
anti-vibratio!1 system are found throughout 
the product line. Come in and try an ECHO 

I'm "finished" fast 
without one! 
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Chain Saw now . . . for the home, the farm, •• • lhe ONE lhallasls! 
the professional. 

. 

There are 9,000 Echo dealers nationwide. Use the yellow pages to find the 
one closest to you . Or, write Echo, Dept. PS, 3150 MacArthur Blvd ., 
Northbrook, IL 60062 



Organize your garage-with 
IMPROJE YOUR HOME 

Low-cost waferboard is use
ful not only for sheathing ga
rage walls after you've insu
lated them but, in a thicker 
version, to create" a workshop 
with ample storage space. Or, 
if you're leaving the open stud 
walls, you can cut a surpris
ing number of brackets and 
storage shelves for them 
from a single panel. 

By STUART F. BROWN 

nsulating your garage can provide 
a warm place to work in the win
ter while holding down heating 

costs. If you've already undertaken or 
are contemplating insulating your 
garage; why not expand the project to 
include the work and storage areas 
you'll need? 

You can build a workbench, cabi
nets, and shelves in your garage with 
the same inexpensive waferboard pan
els used to sheathe the interior walls 
after glass-fiber or other insulation 
has been installed. These plans show 
how you can use waferboard as the 
primary building material to trans
form your gar~ge into more than just 
a shelter for your car. 

The projects call for 3/4-i~ch-thick 
sheets of waferboard to build the stor
age and work areas. Thinner panels, 
Y4 or 7/ts inch, are normally specified 
for interior sheathing work such as 
covering insulated walls. White glue 
and four-penny nails are used in the 
simple butt-joint construction employed 
throughout. 

The upper cabinets are fastened to 
the wall above the workbench by driv
ing screws into the wall studs through 
1 x 2 strips at top and bottom. 

The shelves and cabinets shown were 
finished with primer followed by a coat 
of semi-gloss acrylic latex paint. The 

Continued 

102 I POPULAR SCIENCE 

1x2 

UPPER 
CABINET 

t-L----...1\ Workbench and tool-stor-
12._15. age area at right provide 

1/8" TEMPERED HARDBOARD -r--f-23 718• space for a radial-arm saw 
DUPLEX OUTLET 3/4" WAFERBOARD 1 1/ 2"1L _ _l_ and vise as well as plenty of 

t-·~~~==;l room for laying out projects. 
\------,m---==---,-----i.fl Drawings Oeft) show con-

'll 0 0 struction details of work· 
•! 3/4" bench made largely from 

.-::::;::.· t!l ~ 
38

• WAFERBOARD waferboard and of over-

-=--=---r r(---·:::.::...-- ---------=---. standard lumber and per-~
' I. I======S=HE=L=F===ll head cabinets built from 

j_ 1-----....-il forated hardboard. This 
3/4" I 

WAFERBO.&; o I L cabinet design permits tools 
4

• to be hung on both insides 
\-~::.._--------'-'-'i'l<rri-- ~~"""'-.L..J and outsides of doors. 
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Three similar storage modules and the 
tall shelf unit at right can be cut from 
6% sheets of waferboard-with a little 
scrap left over. Crosspieces between 
the units create storage areas for long 
objects such as skis. In the drawing 
above, a 1 Vs-in. softwood dowel serves 
to make a clothes rack. 
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PHOTOS FROM lOUISIANA PACifiC CORP 
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6 .. , ..... TOOL / K IC K / 
HANGERS PLATE 

Comer of garage wall with exposed 
studs was transformed into a space
saving storage area with shelves(photo 
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above), supports, a nd garden-tool-stor
age brackets cut from only two sheets 
of waferboard (see diagrams). 

-- · - -=- ;-= = 

exposed waferboard surfaces of the 
workbench and sheathed garage walls 
can, if you like, be finished with shel
lac, varnish, or urethane for a natu
ral effect as well as protection. You 
can also apply an undercoat of stain 
to highlight the waferboard's chaotic 
grain patterns, which some people find 
pleasing. 

Designers at Louisiana-Pacific Corp. 
(111 S.W Fifth Ave., Portland, Ore. 
97204), manufacturers of waferboard 
under the Waferwood brand name, 
have proved ingenious at designing 
simple stud-wall storage projects and 
figuring out how many pieces can be 
cut from a panel of the factory-sanded 
material. They worked out the accom· 
panying clever ly nested cutting dia
grams, which show how you can cut 
out the semicircular notches in 13 
pairs of tool-hanger brackets by using 
a 1 V2-inch spade bit in a power drill. 
The remaining six unpaired notches 
are cut with a saber saw. This virtu
ally no-scrap layout even provides a 
kick plate for the bottommost angled 
corner shelf. 11!1 
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Spray-N-RoiFM Kit 

8897 
Electric paint sprayer and 
roller for inside and outside 
painting . 255 

Onetime® Spackling 

299 
No sanding. Will not crack or 
shrink. i quart. 0544 

Septic Tank Treatment Prevents clog
ging for one full year. 1 quart. K-37 

Tank & Cesspool Cleaner Ends slug
gishness, restores efficiency. 1 quart . K-57 

Root Killer Keeps lines and pipes free from roots tor one 
full year. 2 pound package. K-77 

28" - 48" Adjustable Metal 
Cafe Curtain Rod 

with a brass colored fin ish. 

STANLEY 

188 
15·6101 

Plastic Coverall 
99 

Rigid or Flexible 
Door Stops 

10' x 25 ' clear plastic for 
dropcloths , furniture covers. 
and more. 4 mil. 8-4CH 1 0 

2 FOR 117 
CD· 7071 CD-7092 

Jormby's 
Paint Remover Kit 

sa 
Paint remover, paint remover 
wash , paint lifter and 3 paint 
removing pads. 30902 

&-Piece 
Screwdriver Set 

387 
4 straight tips, 2 phil lips. In
cludes rack. 64·457 

• 

kwilvet 
Keyed Entry 

Lockset gee 
40083 

Single Cylndar 
Deadlock 1411 

880-3 

Bo$tik 

Pop® Rivetool Kit 

1199 
Fast one sided fastening for 
metal , vinyl, etc. With 175 
assorted rivets. K1 07 

Uquid Nails 

99~ 
Waterproof adhesive bonds 
most common building mate
rials . 11 oz. LN-601·8 

~VERMONT 
~AMERICAN 

Heavyweight® 
Door Closer 

1 
With Auto-Hold® automatic 
hold-open feature. Bronze or 
aluminum. 17-2534 17-2594 

Touch 'N f•m 
Instant Insulation 

88 
Expands to fill uneven , hard 
to reach spaces. Includes 
""'" icator. 12 oz . 12006 

WindoW 
& Door 
Sealant Your Coat 

Sele 3" After Rebete 
Price..... 99 
l eas .,_,., 
Rebate ... . L --
Clear or white. 10.3 ounces. 
GE5000 GE5010 
$2.00 Rebltl Ptr lleml Save up Ill $6.00 

btc~ 
O.Y~ 

6 Giilon Wet/Dry 
Shop Vac 

4997 
Picks up wet or dry debris. 
Accessories included. 

700-02-62 

S~l~ 
8%" Bench Top 

Table Saw 

14987 
2 hp, 4600 rpm motor. Depth 
and bevel adjustments. mitre 
gauge, and rip fence . 3102 

CHECK THE YELLOW PAGES FOR THE TRUSTWORTHY STORE NEAREST YOU! 
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IMPROVE YOUR HOME 

Foot traffic from outdoors 
quickly soils and wears out 
foyer carpets. But a ceramic
tiled entry is durable, attract
ive, and easy to clean. 

By LEE RENNER 

as the carpeting in your entry 
area been made old and worn 
before its time by your family's 

comings and goings? You've probably 
tried, over the years, the two common 
protective measures for carpets in 
heavily traveled areas: plastic mats 
and area rugs. But mats are unsightly, 
and rugs catch when the door opens. 
Frequent cleaning may remove dirt , 
but it increases wear. And new carpet
ing, which won't solve the problem, is . 
expens1ve. 

For a fraction of the cost of re-carpet
ing, you can tile your entry area and 
say goodbye to ugly mats and un
friendly rugs. Glazed ceramic tile is 
durable, comes clean with soapy water, 
and is easy to install. 

The possibilities for your entry are 
almost endless with ceramic tile. It 
comes in a wide selection of patterns, 
shapes, and sizes. And colors range 
from electric blue through all the pas-
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A sweep of ceramic tile delineates an 
entry area that will enhance the room, 

tels to various shades of white. Tiled 
floors can look like a brick walkway 
or can form an abstract pattern of 
colors and shades. Sizes range from an 
inch-square (or diameter) up to one 
square foot. 

This wide range of sizes comes in 
handy. If the area you plan to tile is 
small, narrow, or unevenly shaped, 
penny tiles (round tiles an inch or less 
in diameter) or one-inch squares make 
cutting and laying easy. If the area is 
basically square and there's room to 
maneuver, larger tile will fit and en
tail less labor. For my area, I chose 
tiles eight inches square . 

Tile is sold by the square foot, so 
the first step is to measure the area 
you plan to redo. Buy at least one 
extra square foot of tile. Cutting tile 
takes a certain touch, and you might 
have to sacrifice several of them be
fore hitting your stride. A square foot 
usually costs two to seven dollars, so 
buying extra won't overload your bud
get. Be sure to get glazed ceramic floor 
tiles; the types designed for bathroom-

I l 

stand up to tramping feet, and survive 
the winter's inclement weather. 

wall decoration won't hold up under 
foot traffic. 

My front door opens directly into the 
living room, so I chose a light-almond 
tile to complement existing furnish
ings. I decided to tackle a 56-by-68-
inch area, which is big enough for two 
people carrying packages. To enhance 
both the look and practicality of the 
area, I gave it a curve and extended 
the tiles into an adjacent closet. Run
ning tile behind closed doors also saves 
you from having to put an edging in 
an awkward area. 

Use dressmaker's chalk, which is 
soft and comes in colors, to mark the 
tile area. Cut away the carpet and the 
mat underneath. Tape a plastic tarp 
to the adjacent carpet. (ln the step-by
step shots I didn't bother with a drop 
cloth because the carpeting was soon 
to be replaced.) 

The floor beneath the carpet is 
bound to have some imperfections
unevenness or abrasions- that might 
lead to cracked tiles. For a secure, 
workable surface, cut a base from 114-
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inch exterior-grade plywood (it won't 
delaminate) to the exact dimensions 
of the tile area, then nail it down. Any 
minor imperfections in the plywood 
surface will be filled or smoothed over 
when the adhesive is applied. 

Place the tiles down to establish the 
width of the grout lines and to get a 
count of the number of tiles that will 
need cutting. If you're using tile that 
comes in sheets, such as penny tile, 
the grout lines between tiles are set, 
so you're one step ahead here. 

If you're cutting tile to fit a curve 
or an irregular shape, use a tile nip
per. Mark the cut line with a pencil, 
and nibble away small areas at a tinie. 
Don't try to cut off large chunks, as 
tiles crack easily. And wear safety 

. glasses for protection from flying ce
ramic fragments. A tile cutter-which 
you can rent from a tile dealer for a 
nominal fee- can be used to cut along 
a straight edge. Rough edges can be 
smoothed out with a whetstone and a 
little water. 

Spread the tile adhesive over an area 
that you can comfortably tile before 
the epoxy sets (it sets fairly quickly). 
I recommend Latacreek liquid floor 
mix, which is a mild epoxy and, there
fore, has more give than the conven
tional rigid adhesives, which can 

eventually lead to cracked tiles. 
Set each tile in place with a gentle 

twisting motion. Lay one at a time, 
and check the alignment each time. 
If you don't feel confident enough to 
space by eye, use plastic spacers avail
able from a hardware store, or make 
them out of uniform wood scrap. 

You can bed the tile in a number of 
ways. I recommend wrapping a piece 
of wood in carpet, placing it on the 
tile, and tapping it with a hammer. A 
rubber-head hammer will also work, 
as will a fist. The extra pressure cre
ates a better bond with the adhesive 
and ensures an even level. 

Floor grout comes in a variety of 
colors. White grout, however, shows 
dirt quickly-which would defeat the 
purpose of this project. I chose anal
mond color to blend with the tile. 

Prepare for grouting by wiping the 
adhesive off the tile and removing the 
spacers, if any. Then use a rubber
faced float to spread the grout along 
the tiles and into the joints. Smooth 
over air bubbles, and scrape off excess 
grout with the float. Apply a damp 
sponge in a circular motion to clean 
the tile, and smooth and set the joints 
even with the level of the tile. Use a 
jointer tool to compact and smooth out 
the grout lines. 

-' • 

Let the tiles sit for an hour or so 
before you start removing the haze of 
grout and whatever adhesive is left. 
Clean and polish the tiles with a soft 
cloth or a sponge. 

Try to stay off the tiles for about a 
day, until the adhesive and grout dry. 
To be on the safe side, keep foot traffic 
light through the entry for the next 
several days. lim 

• 

.-
·; •··. ~ . ... , .. .. -· •• 

Heavy-duty knife is all that's needed 
to cut away the carpet and mat. 

Lay the tiles out (above) to determine the grout lines and 
the number of tiles you'll have to cut to fit. Joint width 
should be roughly equal to the thickness of the tile. Cut 

and fit the plywood form as shown in the photo (above right). 
Place tile down firmly (below left), and use a rubber-fac-ed 
float to spread grout into joints (below right). 

. . _ .. ~ - -.-
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VOURHOME 

By A. J. HAND Easy-to-make cabinets and a 
folding hideaway bed let you 
convert this dining room to 
a guest bedroom and back 
again in just minutes. 

ike a lot of homes, mine isn't so 
big that I can devote a whole room 
to activities that occur just a few 

big that I can waste two rooms that 
way. If I had a dining room, I'd use it 
less than once a month. A guest room? 
Maybe half that often. 

Still, there are t imes when we do 
need such rooms. My solution? Com

Continued times a year. And it certainly isn't so 
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Cabinets (A) flanking fold-up bed are made with cabinet
grade %-in. particleboard. This material is heavier, stronger, 
and smoother than underlayment grades. Glue and screw 
cabinets using white or yellow glue and 1%-in. screws. Fas
ten back to cabinet with glue and one-in. screws. All screw
heads are countersunk and capped with polyester auto-body 
filler, belt-sanded smooth and flush. Apply laminate, then 
cut out doors (see photo caption). Cover door backs with 
laminate, too, to prevent warping. Add shelves as desired 
using standard pin or spade-type supports in 1/4-in. holes. 
Fasten cabinets in place by driving screws through bottom 
into floor. Buffet (B) is built much the same as cabinets. 
Drawers are simple butt-joined plywood with bottoms glued 
and nailed to frame. They ride on Knape and Vogt ball
bearing slides. Mount drawers- without pine faces-on slid
ing hardware. Then close them, and temporarily tack pine 
faces in position using hot-melt glue, carefully aligning them 
before the glue cools. Hold them in place by hand until the 
glue sets. Bolt-through drawer pulls-when added-will 
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hold drawer faces firmly in place. The plywood platform 
for bed (C) is made of two identical pieces 27% in wide. 
The bed's outer frame captures the platform in a dado. After 
frame and platform are assembled , glue and screw the three 
ribs to the platform, running the center rib directly over 
the seam in the platform. Next add cross-brace parts and 
counterweight box bulkheads. Both the bed frame and the 
counterweight box are covered with laminate and mounted 
on a pivot made from pipe. Paneling is glued and nailed to 
bottom of bed, and folding leg is screwed in place over the 
paneling. To make table hanger (D), cut frame to size, and 
kerf at corner s to facilitate bending. Cut out plywood front, 
and glue frame to back of front. Let glue dry, then apply 
laminate to edges of the hanger. To do this, use a torch or 
heat gun to warm laminate, and pre-bend it around curves 
in frame. Then cement in place as usual. Use flathead screws 
through front and into wall studs to secure the hanger to 
wall. Once the hanger is mounted, apply laminate to its 
front, and trim the excess laminate with a router. 

l opynghtL'd ma.enal 
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In the dining-room mode (above), circular table in the cen· 
ter of the room provides seating space for up to eight. Bed 
is folded agains t the waJI between the two cabinets in the 

background, its underside covered with prefinisbed oak 
paneling. Table hangs out of the way, and bed folds down 
(below left), making room (below right) into sleeping space . ., / 



bine them both. Now, what used to be 
a little-used guest room is a dining 
room-with built-in buffets and cabi
nets for china, tablecloths, silver, and 
so on-that also contains a disappear
ing bed. Most of the time we leave it set 
up as a dining room, using the table 
year-round for sewing, crafts projects, 
or updating household accounts. 

But if we have overnight guests, the 
table top goes up on the wall, and the 
bed pops down from between two cabi
nets. Pillows and blankets come out 
of the closet, and we have a comfort
able place for friends and relatives 
to sleep. 

All this fits neatly into a 12-by-
12-foot room, with space left over to 
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store a sewing machine, ironing board, 
crafts, and games, plus eight folding 
chairs to go with the dining table. 

Best of all, the room was inexpen
sive and easy to convert. Although the 
drawings and photos on these pages 
may make the project look complicated 
at first, nothing could be simpler. With 
the exception of cutting a dado in the 
bed frame, everything else is basic butt
joint, glue-and-screw construction. 
Even the cabinet doors hang them
selves automatically and fit perfectly. 
If you can cut particleboard accurately, 
you can build a room like this. 

Despite the simplicity, everything 
looks good. The reason? All those basic 
butt joints and screw heads are cov-

Door openings (above left) for buffet 
and cabinets are cut after laminate is 
applied, using a super-fine blade such 
as a Trojan X-FS to prevent chipping. 
To cut the openings accurately, draw 
their outlines on laminate, and drill 
starting bole for jigsaw behind where 
one binge will mount. Tilt saw shoe 
five deg. to bevel door edges for clear
ance. First, saw only hinge edge of 
door, then face-mount binges and finish 
cut. Door will be perfectly hung with 
kerf-wide clearances all around. Lami
nate for both the buffet top and the left
hand cabinet top (above) is applied in 
one piece to eliminate need for tricky 
joint. Carefully cut and dry-fit the piece 
as shown here before cementing in 
place. Use slip sheets to ensure proper 
positioning. The counterweight box be
neath pivot pipe (left) makes the pivot
ing bed easier to raise and lower. Box 
is filled with rocks "buttered" in place 
with concrete so they don't rattle. 

ered with a plastic laminate. If you 
have never worked with these lami
nates, I suggest you give them a try. 
They are by far the fastest, easiest way 
to put a professional finish on a project. 
With a little practice, you can cover a 
piece like one of these cabinets in an 
hour or two. A first-class paint job 
could take four or five days and might 
not look as good or last as long as 
laminate does. 

So if you have a room in your home 
that's not earning its keep, consider 
giving it a double life. [In next month's 
issue PoPULAR SciENCE will offer 
plans for another type of bed cabinet, 
one that partitions space and uses a 
disappearing bed.-Ed.] llfil 
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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! DEC I MATE SOOC 
(the biggest un it) 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 th is kind of 
treatment? Heck no. And neither will 
they. In j ust a few weeks all those 
pests and varmints just leave and 
never come back. 

Dec imate 500C will help keep pests 
from inhabiting and nesting in 
vacation homes. campers, and boats 
both during summer and off season. 
Use i t to control pests where food is 
kept and stored. Hard to seaJ areas, 
such as garages, toolsheds, and farm 
outbuildings will benefit most from 
Decimate Ultrason•c protection. 

DECIMATE 500C is a home sized 
version of an electronic pest control 
used by professiona l exterminators. 
Bakeries. schools, hospitals, etc. , use 
them . W i th a technological 
breakthrough the cost has been 
dramatically reduced . Now, every 
home or plant can afford DECIMATE. 

There is no longer any question that 
ultrason ic sound at the right 

frequency range and appropr iate 
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 SOOC. 

Decimate 500C has an EPA 
(Environmental Protection Agency) 
establishment number and i s 
approved by City Build ing and Safety 
Departments . It is listed by 
Underwriter Laboratories (UL) . 

Decimate 500C has an ultrasonic 
intensity output of 152db. United 
States Testing Laboratories proved it 
thousands of times more powerful 
than the next leading competitor. 

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 
frequenc ies. Decimate SOOC protects 
3,500 ft.2 (25,000 fP ). Other units may 
cover as little as 1500 ft . or less. 

If those other units do not have all 
these important features that 
DECIMATE SOOC 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 SOOC 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 SOOC into any 
AC outlet and in a few short weeks those 
pests and varmints could be gone for
ever. 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 1 00% satisfied return it for 
a prompt and courteous refund. Major 
credit card holders ask for extension 
37 and order #AI? for Decimate 500C 
or send check for $69.00 (U.S. dollars 
only) plus $3.95 delivery. Canada, Ha
waii , Alaska, Puerto Rico, Virgin Islands 
$6.95 delivery. Add $2.00 for each addi
tional 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 LIVING'" 

735 Burnett Ave., Box 31445. 
San Francisco. CA 94131 

' 1983 Ben tley's 
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Kodak MP film ••• Kodak's professional motion picture (MP) film adapted for 3Smm still use by Seattle FilmWorks. 
With micro-fine grain and rich color saturation, its quality meets the exacting standards of Hollywood filmmakers. 
And with wide exposure latitude, you don't have to be a pro to get great everyday shots or capture special effects. 
Experience remarkable versatility. Shoot in low light or bright light from flSA 200 up to ASA 1200 (with our 
high speed 5294® film). If you're shooting in tungsten lighting, we'll color correct for this at no charge. And enjoy the 
option of prints or slides, or both, from the same roll. 
It's economical, too. We'll process your film, send you mounted slides, negatives and a new roll of film-all for 
the incredibly low price of $4.60 per roll plus postage and handling. Quick, convenient mail order service ... plus 
substantial savings. 
Try our introductory offer. Of course it costs us more than $2 to send this to you. But we're confident that once 
you've tried the film, you'll become a regular customer. Why not see what this quality film can do for your 
photography. Send in today! 

~~there has long been the dream of one film that could produce everything. 
Such a film is here now in the form of5247: • . " 

MODERN PHOTOGRAPHY 

---------------------
1 NTRODUCTORY OFFER 
0 Rush me two 20-exposure rolls of your leading KODAK MP fibn-Kodak524t~ (200 ASA). Enclosed is 

$2.00. I'd like to be able to get color prints or slides (or both) from the same roD and experience the 
remarkable versatility of this professional quality film. 

~E-----------------------------------------
~0~~---------------------------------------
CITY _____________________ STATE _ __ ZIP _____ _ 

Mall to: Seattle FllmWorks 
500 Third Avenue West, P.O. Box C-34056 

Seattle, WA 98124 

250 

We also offer slides and a free replacement roll with regular Kodacolor VRprintfilms. Yes, slides from Kodacolor VR1 
0 1984 Seattle FilnMbrits Kodak 5247 and 5294 are registered trademarks of the Eastman Kodak Company. Offer does not include processing. Process ECN·II. Umit of2 rolls per customer. 
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Hate to see summer leave? 
Stay outside in a 

Install your own spa, and you 
may cut the final cost sub
stantially. Tips from a pro 
help you speed the job and 
ensure a professional setup. 

By RICHARD DAY 

he Valley Spa Warehouse in West
minster, Calif., was filled to ca
pacity as Stu Robertson conducted 

a weeknight class. While Tom Miller 
and I worked on readying his new spa 
for installation, we literally had to 
climb over the other students. 

At least 120,000 molded-fiberglass 
spas are installed yearly. Why the 
growing popularity? These heated 
whirlpool spas are basically mini-pools 
that extend the outdoor bathing sea
son well into the autumn months. 
Many people who found the earlier, 
barrel-based hot tubs too intimate 
enjoy the resort-style congeniality of 
a spa. 

Spas can be either portable (see box) 
or permanently installed. Although 
some makers, notably Jacuzzi, ship 
spas already set up, most spas come 
as shells. Before delivery the dealer 
must install jets, skimmer (water 
strainer), submerged light, drain, and 
air and waterlines (see diagram). 

You can save roughly one-third the 
cost of your unit by setting it up your
self-about an eight-hour job. A few 
dealers such as Robertson offer setup 
classes where you can do the job using 
the shop's facilities and tools. The on-

Continued 

Newlyweds Jon and Cheri Miller relax 
in the spa they helped install (above 
right). In-deck valves control bubbles 
in the spa, made by Catalina (1130 W. 
Trenton St., Orange, Calif. 92667). For 
silent running, pump and heater are 
mounted 50 ft. away. With its self
contained support systems the Hot 
Spring Spa (right) from Watkins Mfg. 
(6225A El Camino Real, Carlsbad, Calif. 
92008) can be set up in minutes wher
ever there's a source of electricity. 
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1y unusual tools needed are a heat 
box or gun and a five-inch hole saw. 
A squeeze-type plastic-pipe cutter is 
useful. 

Two jobs involved in setting up a 
spa can't be described as fun: drilling 
through the spa's fiberglass sidewalls 
and working with the silicone sealant. 
The prickly glass fibers get on your 
skin and clothing when drilling. The 
silicone-rubber adhesive, which is used 
inside and outside every fitting to pre
vent leaks, sticks all over you. But the 
glass fibers eventually wash off and 
the silicone can be ·peeled off once it 
has cured. 

Starting the setup 
First drill holes for the whirlpool 

jets, submerged light, bottom drain, 
and skimmer. Locate jets at different 
levels so that every seat has one near
by. Place the skimmer away from the 
main traffic pattern. 

Before drilling, check the outer shell 
to ensure that the holes don't pene
trate any vital parts. Center the holes 
on j;he molded-in depressions or on fiat 
spots, not on curves, which might be 
tough to seal. To prevent drill drift, 
make center-line marks before drill
ing. To keep from spalling the edges 
of your holes, first drill from inside 
then outside, meeting in the center. 

Wocxl 'n Energy Magazine 
Space Heater Of The Year 

C 1984 Kent Heating ltd. 

.L.L I I T I 1,1 1 1 \,o 

Use a hole saw to make the cutout for 
the underwater light. 

Next install jets, light, and skim
mer. Coat fitting faces with silicone 
rubber, slip on a rubber gasket, and 
insert through the wall from inside. 
Add another gasket and a silicone
sealed jam nut on the outside. Hand
tighten the nuts to the point at which 
the gaskets just begin to squeeze out. 
If too tight, they'll slip out like water
melon seeds between your fingers. If 
that happens, the fitting is a do-over, 
and an extra-messy job. (Wait until 
the end of the setup job to install the 
bottom drain. Once it's in, the shell 
needs careful propping to avoid crack
ing the drain.) 

Now solvent-weld a venturi tee to 
the back of each jet where air bub
bles are wanted (see diagram). When 
solvent-welding use a cleaner-primer 
for complete two-step welding-and 
use a high-quality solvent cement de
signed for use with PVC. Hold all 
fittings together until the joints stop 
trying to squeeze apart. 

Pipe bending 
To supply the venturis with air 

you'll need a manifold-basically a 
one-inch PVC pipe to connect the 
branches of all venturi tees. Assem
ble this pipe along with the water-

lines, which carry water from the pump 
to the jets and back (see diagram). 
Pipes must connect all water jets, and 
the run must be fitted with a single 
supply pipe that will connect to the 
pump line when installed. To mini
mize surging, Robertson advises in
stalling eight-inch-long vertical capped 
air chambers just beyond the last two 
jets on each side (see diagram). 

Although many spas are plumbed 
with flexible-rubber spa tubing, we 
chose less-costly PVC pipe. One rea
son: It ensures a leak-free bond to the 
PVC fittings, which don't bond well 
to the rubber. (We still used the flex
ible-rubber hose for above-the-water
line portions of the venturi-air and 
blower lines.) 

There's another advantage to PVC 
pipe, Robertson says. You can use two
inch supply pipe (instead of the 1 V2-inch 
pipe normally used) to ensure full 
water flow from the jets. 

PVC has one disadvantage-you 
must heat-soften the pipes so you can 
bend them to fit between fittings. This 
is the trickiest part of setting up the 
tub, and a two-person job. You can 
heat the cut-to-length pipe in a heat 
box with a calrod element and rotat
ing rollers to keep the heat even all 
around. Complete heating takes about 
five minutes. Continued 

All Kent products incorporate a unique combi
nation of futuristic design and technology, high 
quality materials, unsurpassed workmanship and 
state-of-the-art engineering. 

A combination which makes Kent one of the 
most practical. efficient and effective wood burn
ers found anywhere in the world. So much so that 
a panel of independent judges voted The Tile Fire 
S:pace Heater Of The Year in an award pro
gram sponsored by Wood 'n Energy Magazine, 
one of the indusny's leading trade publications. 

The clean. simple design of Kent stoves com
plement any room decor. And the Tile Fire adds 
even more flexibility with easily interchangeable 
tile sides. 

Each model also offers a large view of the fire, 
through a ceramic glass door that really does stay 
clean. 

When you look at a Kent stove. it's obvious to see 
the design advantages it has over its competitors. 

But equally important is what is inside Kent 
stoves - how they work. It's that engineering 
expertise that really makes Kent the flame of the 
future. 

All Kent stoves@ listed. 

future 
. ·- ·---------------------------------------==========---



Shopping for your spa 

Although spas and hot tubs are used for much 
the same purpose, there are important differ
ences between them. The original round, 
straight-sided hot tubs can be uncomfortable. 
The uninsulated wooden tubs are also energy 
wasters and are prone to leaks. 

Most spas are molded fiberglass, though 
some are metal or molded-in-place shotcrete. 
Spas come with multilevel contoured seating 
and bu ilt-i n insulation. The molded shells, 
available in many shapes and colors, are in
trinsica lly watertight. 

A wooden tub with a vinyl liner, dubbed 
the spa-tub, combines the smoothness of a 
spa with the natural beauty of a hot tub. This 
recent innovation has bui lt-in insulation to 
minimize heat loss and provides a cushioned 
interior. Unlike a hot tub this version won't 
leak, even when freshly filled . 

But the hottest thing in today's spa market 
is the portable. One industry survey indicates 
that a surprising 70 percent of future spa sales 
will be portables. Portables are aboveground 
pools usually mounted in a wooden enclosure. 
All of the support equipment and connecting 
piping fit beneath the spa. The buyer just fills 
the portable with water and plugs it in. 

Portables use the same fiberglass tubs as 
other spas, from small to fairly large (six to 
seven feet long with a 300-gallon-or-more av
erage fill). But a portable can be drained and 
moved indoors for use during the off season 
-provided your floor is able to support the 

7 5-pound -per-square-foot typica I load ing. 
There are two drawbacks to a portable. One 

is the muffled sound of the pump running 
right beneath you. The other? A portable won't 
enhance property values as will a sunken pool. 

Portables cost from $900 up to nearly 
$5,000 depending on size, qual ity, features, 
insulation, and accessories. Many portables 
sell for just under $3,000. Prices for both hot 
tubs and spas are in the same range- from 
about $2,500 to $4,500. This includes the 
necessary support equipment but not instal
lation, which can add $1,000 to $2,500 
unless you do it yourself. 

When shopping for a fiberglass spa, the Na
tional Spa and· Pool Institute (NSPil recom
menos checking for uniform thickness along 
the edges and for absence of cracks and 
creases. Inside you want a blemish-free finish 
without scratches or pockmarks. An exterior 
shel l that is reinforced around the seats and 
plumbing outlets is desirable. Either gel-coat 
or acrylic linings are su itable. Gel coat is 
sl ightly less costly though more susceptible 
to chemical and solar-radiation damage; it 
therefore requires more maintenance. 

If you opt for a non-portable spa, you'll need 
to buy at least three support accessories: 
pump, filter, and heater. A blower, a sub
merged light, and timers are nice-to-have 
options. 

The pump circulates water through the filter, 
heater, and tub. It also powers the jet action 

Scientifically designed secondary burning 
chamber fully com busts gases and most 
pollutants - more heat less emissions. 

at each inlet. The filter keeps the water spar
kling clean. The pump should be correctly 
sized. Noncorroding plastic pumps are popu
lar but they vary in both durability and price. 
Consider purchasing a 24-hour timer to run 
the filter pump-this option is really a neces
sity for completely automatic filtration. 

The heater-usually gas-fired but can be 
electric- maintains the desired water temper
ature automatically. Make sure the heater you 
select is sized right. It needs to be large 
enough to heat the water quickly and main
tain the desired temperature yet small enough 
to be energy efficient. A minute timer for the 
heater control is an easy addition, one that 
will burn your dollars only when you want them 
burned. 

Though some bubbling is produced by the 
venturi-a ir system (see diagram) a blower 
heightens the bubbling effect. And this is a 
big help in stirring up the water to let the 
filter get it clean. A drawback: Cold air bub
bling beneath you in warm water feels consid
erably colder than it is. Thus the blower is 
often not operated in cool weather. 

You care for your spa as you would a mini 
swimming pool. The monthly operating cost 
varies according to climate. Figure on at least 
$20 a month. 

For more information contact NSPI, 2111 
Eisenhower Ave., Alexandria , Va . 22314 
(703-838-0083) for a free copy of its book
let, " Planning Your Spa or Hot Tub."-R. D. 

Easy clean vitreous enamel finish. 

What sets a Kent stove apart from others 
is a scientific combustion system that redi
rects carbon rich gases. normally lost up 
the chimney as smoke. down through the 
firebed and up into a secondary combus
tion chamber where complete combustion 
occurs. 

Fingertip control 

The result is a more efficient and 
thorough burning of the wood. producing 
maximum heat output. 

The same process which creates better 
performance. also eliminates many of the 
naturally occurring pollutants caused by 
wood burning. 

In fact this combustion system has 
passed some of the most stringent emis
sions and efficiency testing yet devised 
without the need for a catalytic system. 

Kent stoves are manufactured to preci
?ion standards and each carries a 5 year 
limited warranty. 

Kent has emerged as a leader in the 
wood stove industry. Because. when you 
get right down to it. few. if any stoves can 
match the design and technology of a 
Kent. 

See Kent stoves In action. Call 
toll-free for a Home VIdeo Hand· 
book, W' VHS Format a free 
brochure and the name of the 
Kent dealer nearest you. 

logic. 

Double walled back 
and base allows 11 • 
clearance to combustibles. 

a clean 

---Cool air is circulated ave~ 
the firebox and 

to the room as hot 

One piece ceramic gla!>sj 

Firebox holds 
Up tO 19" in IPnnthl 

Unique air circulation 
keeps ceramic 
glass clean. 

to wood burring 
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THE AMAZING GUTTER ALTERNATIVE 

Ordinary 
Gutter 
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(• 
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THERMAR 
Weather-Foil 
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• Can't clog 

• Stays clean automatically 

• Eliminates downspouts and 
dry wells 

• Works to prevent ice damage 

• Helps stop water leaks 

• Installs easily in 3 hours 
(average home). 

STOPS TRENCHING. EROSION. 
Air Foil designed THERMAR WEATHER-FOIL breaks 
up water sheet which usually runs from roof edge. 
Weather-Foil DISPERSES WATER-produces mil
lions of tiny droplets which fall harmlessly to 
earth-pleasantly as a light spring rain. NO DOWN
SPOUTS NEEDED! Eliminates TRENCHING, ERO
SION. Helps prevent basement water leakage too. 

AVOIDS SNOW & WATER DAMAGE. 
In winter snow tends to freeze on roof edge and in 
gutters making them inoperative. Water trapped in 
ice blanket can flow under shingles causing costly. 
damaging leaks. WEATHER-FOIL'S "WEB" design 
helps prevent ice dams. 

NO CLOGGING, NO CLEANING. 
Gutter maintenance can be a constant problem. Gut
ters tend to fil l with leaves, twigs, and debris. 
WEATHER-FOIL design avoids these problems. If 
cleaning should ever be necessary just use ordinary 
garden hose- right from ground level ... Amaz
ing-beGause it's so very simple! 

INSTALLS IN JUST THREE HOURS. 
First Really New Advance In Gutter Design In 100 
Years. Units snap in place using simple mounting 
brackets. Installation for an "average" home can be 
made in three hours or less-with just a hammer 
and screwdriver. No experience necessary . 
WEATHER-FOIL is rustproof, corrosion proof
should last the life of your home. AND THE COST 
IS MODEST TOO- usually less than the cost of a 
traditional gutter system with its downspouts and 
leaders. WEATHER-FOIL IS VIRTUALLY INVISIBLE 
ONCE INSTALLED. 

GET All DETAILS FREE-
SEND COUPON TODAY FOR SIMPLIFIED LAYOUT 
AND ORDERING INFORMATION. 
If your gutter system is more than ten years old, 
you should investigate THE THERMAR WEATHER
FOIL NOW! 
Protected by US patents - Made in USA 

JOHNSON POWER TECH 
Melrose Square 
Greenwich. CT 06830 1-800/228-6505 

~ YES. please rush-FREE-all details of the new THERMAR WEATHER-FOIL system, 
1 designed to end old fashioned gutter problems forever! I understand that I am under 

1 I NO obligation whatever and that NO SALESMAN will call. 1 
I I 
I NAME I 
I I 
I I 
I ADDRESS 1 
I I 

I CITY STATE ZIP I 
I PSR984 I 
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A slightly slower method is to in
sert the nozzle of a heavy-duty 20-am
pere heat gun inside the pipe and ro
tate the pipe while heating. Wear 
leather or cloth gloves, or hold the pipe 
with dry cloths. Heat only until the 
pipe becomes rubbery. 

Insert the hot pipe into its fittings 
without solvent cement. If it starts to 
kink, quickly rotate 90 degrees or turn 1 
it end for end. Work the kink out with ' 
dry cloths to protect your hands. 
Once the pipe has been smoothed and 
pushed into place, it can be cooled off 
quickly by rubbing with a wet cloth. 
After cooling, remove the pipe and 
solvent-weld it into its fittings. 

Once you've solvent-welded all wa
ter pipes and air manifolds in place, 
your spa is ready to install. But though 
you can set up your spa in one day, 
installing and plumbing it and build
ing a deck or other surround will take 
several weekends or more-and you'll 
welcome all the help you can get. 
When choosing a spot for your spa be 
sure to check local building regula
tions. Also check whether any inspec
tions are required. And choose a spot 
at least 12 feet away from any over
head wires or electr ical outlets. 

As you install the spa, support all 
parts of it, not just the rim. For uni
form support, pack sand beneath. If 
you don't install the spa in the ground, 
fashion wood supports for it. (Have a 
qualified electrician wire the pump, 
blower, and light, and have a plumber 
run the gas piping to the heater.) 

Locating the pump, blower, heater, 
and filter on a concrete slab some dis
tance from the spa makes for quiet 
spa enjoyment. It's worth the extra 
below-ground piping, which you can 
lay yourself. If the runs are long, use 
two-inch pipe for the pressure, return, 
and blower runs. But install a 10-foot 
length of 11/z-inch copper pipe in the 
line from the heater. This keeps PVC 
pipe, which is intended for carrying 
cold water only, at least 10 feet away 
from the hottest water. 

After connecting all the water runs 
(see diagram for sequence), install 
venturi-air-control valves (one per air 
manifold) in the deck next to the tub. 
Connect these valves, via a flexible 
hose, to the manifold mounted on the 
spa's underside. Also install a blower 
switch next to the spa. (A pneumati
cally operated switch linked via air 
hose to a remote relay is safest.) 

Once you get it working, you can 
use your spa for healthy unwinding 
and for socializing. You may not sit 
around the television set again until 
the snow starts falling. At that time 
you might want to empty the spa, or 
you'll have to run the heater to pre
vent freeze-up. 11!1 

Turn page for installation photos 
Gopmgh'Eid ma t:llal 
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THE BACK. CHAIR 

..... 

. 
CONVENTIONAL CHAIR . 
Sitting in a conventional chair . 
forces your lower back forward, 
creating excess stress on your 
spine & back muscles. 

... 

THE BACK CHAJR 
The Back Chair allows you to sit 
comfortably with your spine & 
back muscles in perfect 
alignment. 

THE FtRS1 INTEWGENT CHAIR 
Consider the alternative- THE BACK CHAIR, the new chair 
designed with one goal in mind. the care of your back, spine, 
health & well-being. 
REDUCE THE EF-F::oeECT OF GRAVITY ON YOUR BACK 
If you're sitting regularly in a conventional chair. your lower back 
is supporting the total weight of your body, plus additional 
weight due to the downward effect of gravity on your body 
No wonder millions of people complain about backaches 
every _yearl Most doctors have long recognized that many back 
and neck problems are the result of improper posture when 
sitting. Unfortunately most chairs are designed for appearance. 
not for .the health of your back. The BACK CHAIR'S therapeutic 
design was created by a team of designers collaborating with 
doctors and physical therapists. 
THE BA.CK CHAIR SOLUTION 
Sitting on the BACK CHAIR relieves your back from sup
porting the total weight of your body by distributing the 
weight between your lower back and legs. The BACK CHAIR 
design is nothing more than simple common sense. Your legs 
support you when standing, your lower back supports you when 
sitting -combine them both in a comfortable sitting posture and 
you relieve the unnecessary stress on your back. When sitting on 
the BACK CHAIR you'll surprisingly feel much more relaxed, you'll 

. . 

.. 

• • 
s • 

• 

----------

Computer desk designed by 
Island Computer Desks. Santa Barbara. CA 

sit up absolutely and comfortably straight; and with the pressure 
off your lower back you'll breathe deeper with less effort. At home 
or especially at work the BACK CHAIR will help you in improving 
your posture and enhance your fitness and exercise program 
throughout the day. Made of multiple layers of hardwood with 
a final layer of oak, the BACK CHAIR assembles in 15 minutes 
with a screwdriver. Enjoy one for two weeks as our guest and see 
how intelligent chair design can soothe your aching back and 
greatly improve your sense of wellbeing throughout the day 
----- • MAILCOUPONWITHORDER8-----

SHOP FASTER BY PHONE 
, . _ 805-966-7187 
Or send a check or your credit card II (Diner's Club, VISA MasterCard. 
American Express) for THE BACK CHAIR @ S89. 95 ea. plus S9. 95 shipping 
(Canadian orders 513.00 shipping). CA residents add 6% sales tax. Sorry 
no C.O.D. If not satisfied retum within IS days for a refund (less shipping). 

. 
ITEM NO. OUAN. ITEM PRICE EA. SHIPPING TOTAl 

825 BACK CHAIR S89.95 

OF SP\NTP\ BP\RBf\RP\ 
8168 State Street. Dept. BC163, Santa Barbara, CA 93101 
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VENTURI·AIR MANIFOLD {1" PVC) 

BLOWER 

DRAIN VALVE 

FLEXIBLE 
HOSE 

WATER SUPPLY 
LINE (2" PVC) 

RETURN LINE (2" PVC) 

Pipe loops (above) carry water from 
the spa drain via the return line to the 
pump, then, via the supply line, through 
the filter and heater and back to the 
jets. Suction created by the moving 

water draws venturi air in through a 
separate manifold. A tee feeds air to 
the flowing water before it enters the 
jet, creating bubbles as water shoots 
from the jet. An optional blower forces 

air through a separate pipe run to cre
ate extra foam. The drain valve in the 
supply line has a fitting for connect
ing a garden liose to backwash the 
filter and drain the spa. 

After spa fittings were 
sealed with silicone 
(above left) and supply 
lines were welded into 
place, the inverted spa 
was lifted into the back
yard (above). Once set in 
place with plumbing and 
electrical runs connected, 
the unit was framed in 
for decking (left). 

CopynghtL'd ma.enal 
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earned $7,700 from 
my first Pace order ... plus financial 
security in my own business. 
1st person story by Tedd Mainwaring 

~~~ worked on an oil drilling crew out west. We drilled 11 
wells one year, every one a gusher! But did I strike it 

rich? Not on your life-I was paid by the hour and struggled 
to feed a growing family. That started me to thinking, 'Why 
should I do all the work while someone else gets all the 
gravy.' 

"About that time I got injured and ended up having to 
move my family to a different area to take a job as a main
tenance mechanic. That idea of controlling my own destiny 
kept gnawing at me. By now I had five children with extra 
expense of about $2,400 a year sending the oldest one to a 
speech and hearing center. 

"How could a guy like me save up enough money to start 
my own business? To get into most businesses you have to 
own a corner of Fort Knox. Ifl could only ease into a business 
without giving up the regular salary I had to count on to put 
food on the table. And without making any investment. As 
long as I was dreaming, wouldn't it be great to find some
thing where every single spare time order could bring in 
really big extra money. 

"Sound like the impossible dream? Well, I had seen a Pace 
Products story about a man who earned $4,154.65 on just one 
Seamless Spray order. And he didn't have to invest a penny. I 
sent for the free information. Believe me, when I received 
their literature and saw how easy their field-tested sales kit 
made everything-! knew it could all be more than just a 
dream. I decided to become a Pace distributor. And it was the 
best decision I ever made. 

YOU NEED ABSOLUTELY NO EXPERIENCE 
"Now I haven't mentioned anything about Pace-I've 

saved the best for last. As you know, it costs a fortune these 
days for schools, hospitals, plants and other commercial 
buildings to have roof contractors repair or re-do their roofs. 
Pace saves them that fortune-by-passing the contractor. 
The building owner uses Pace's Seamless Spray process to 
apply Pace Roof Renewal Sealant right over the old roof. The 
cost is so low, the proven results so satisfactory for such 
well-known firms as General Motors, American Airlines, 
Holiday Inns and hundreds more, that there is little if any 
sales resistance. 

"Pace ships the Pace Seamless Spray equipment on Free 
Loan. The customer pays only for the roofing products from 
Pace. His own men apply it. And the clincher-! would get 
my big commissions up front. Paid in advance. Weekly. 

"With my mechanic's job, I was able to start out with Pace 
in my spare time. I didn't know a thing about roofs, but Pace 
told me everything I had to know. They showed me how easy 

it is to set up a business and keep it running profitably. So all 
I had to do was go out and find somebody with a leaky roof, 
and tell h im about Pace products. 

"Quite frankly, my first prospect didn't buy. But I made a 
call for a school building with a roof the size of a football field. 
They called it the "Bucket Leaker," because every time it. 
rained they had to put out buckets-in classrooms, hallways, 
even the cafeteria-to catch the water. I got the job and 
made $7,700 on it. 

"That school building is now leak-free for the first time in 
25 years, so they had me do five other roofs with Pace's 
Seamless Spray. I was on my way. Today my family and I are 
enjoying a life we never thought possible before-all thanks 
to my accepting Pace's invitation to return that little coupon 
in the ad I read.'' 

MAIL COUPON TODAY FOR 
FREE FACTS-NO OBLIGATION 

Would you like to earn big money, starting out in your 
spare time, like Tedd Mainwaring? Would you like the free
dom and independence of your own business? It can be yours. 
Let us mail you the facts. Simply send in the coupon below 
and we'll rush you all the details. There's no obligation. No 
salesman will call. 

Our field-tested sales kit gives you all the know-how you 
need to get into the Pace business. There's no waiting, no 
training needed. And no investment required. You can get 
into the Pace business that offers a way to make $1,000 or 
more on one sale-even up to $7,700 like Tedd 
Mainwaring-and more! 

This is your once-in-a-lifetime opportunity. Get all the 
facts. Study them in the privacy of your own home and then 
decide for yourself. But don't delay. Mail the coupon now. 

·--------------------1 Pace Products Inc., Dept. PS-984 I 
Quality Plaza 112th & College Blvd. 1 I P.O. Box 10925, Overland Park, Ks. 66210 

I WITHOUT OBUGA TION send free material that tells how I 1 I can have my own Pace business. No salesman will call. I 
I PLEASE PRINT I 
I Name· 1 
I Address I 
I I 
I Ci~ I 
I State Zip .II 
~------------------
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NEW COMPUTER 
CHRONOG 

NOW ON SALE 
"OAT A BANK" 
CALCULATOR 
CHRONO 
from ... 
CASIO 
Stores and recalls phone 
!limbers, credit Cafd 
numbers, and other data. 
And it's yours 
for as law as ... 

$39~o~~ullooe mOdel 

Silver· 
tone 

Model 
CD-401 

You can program 1 0 sets of numbers with 4 letters per 
set to be recalled at a touch. Store all your important 
numbers. It's your secret black book. You also get 20 
major time zones. 3 daily alarms. stopwatch. calendar. 
B·digit calculator and night light. Black polysulfone 
Model C0-40 is only $39.95 and silvertone Model 
C0-401 il> just $49.95. 

"SCIENTIFIC 
CALCULATOR 
CHRONOGRAPH" 
from ... 
CASIO 
You get 25 scientific 
functions on your wrist 
And it's yours 
for as low as ... 

$39!1~ultone model 
All this calculating ability goes on your wnst: sin. cos. 
tan. san . •. cos-•. tan.•. log. 1n. 10x. eX. xY. x'Y.VX. 
x'. 1/x. 0;.::.... 0:.:;.. EXP. +1-.1!". ( ). DEG. RAD. 
GRA and %. You also get instant metric conversion 
capabilities along with stopwatch. 12/24 hour time. 
calendar. daily alarm and night light. Black polysulfone 
Model CFX-20 is only $39.95 and silvertone Model 
CFX-200 is iust $49.95. 
"FINGER TRACE" 
CALCULATOR 
TIMEPIECE 
from ... 
CASIO 
I actualy reads and 
computes problems you 
•ace on its lace! 
Discounted S30. 
Now only... Model $8995 AT-550 

silverton• model 
This handsome and superbly-styled timepiece has a 
t ansparent crystal that reads finger ·Strokes you trace 
across its face. Take your finger across twice ( = ) and 
the answer appears on the digital display. You get watch 
hands with a digital 12/24 hour readout. stopwatch. 
daily/hourly alarms. and calendar. Silver tone Model 
AT-550 has been reduced to $89.95 and goldtone 
Model AT-550 G to $99.95. 

- ORDER TODAY! -
Eacn watch has a 1-year warranty and we give you a 
30-day money-back guarantee. ON THE RUN Is Amer· 
ica's largest quality watch dealer - further assurance 
your investment is well-protected. Dealer inquiries 
invited. 

- FOR FASTEST ACTION -
CARD HOLDERS CALL TOLL·FREE 

800-437-4385 
Credit card holders may use toll -tree number above or send check 
or money order plus S2.50 for each watch. Add an additional 
$2 00 for U.P S. air delivery. NO residents add 4% tax. 

"' ,.,/ _ ~ 107 Roberts St .. Dept. PS.9 
{M /He-"e/IH P.O. Box 67. Fargo. NO 58107 

Telephone (701) 232-9400 

Wrote for a free one-year subscription to our catalog of 
timepieces and hi-tech items for bener living. 

C04011CFX200/AT·550852 © 19840NTHERUN 
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ShopTalk 
By AL LEES 

Last word on underground 

To conclude the debate (begun in this 
space last month) on the pros and 
cons of earth-sheltered houses, under
ground architect Charles Woods re
sponds to criticisms by energy writer 
Bill Shurcliff: 

Shurcliff: Most architects of under
ground homes fail to provide a protec
tive fence at the edge of the roof or 
sunken patio. I'd think that three or 
3 1/:~ feet would be a minimum. 

Woods: Obviously this problem 
must be dea'lt with to protect children 
and animals. The minimum fence you 
propose could be well-designed- or 
could even be steel railings masked by 
bushes. Most earth-sheltered houses 
occupy rural acreage-like my own 
house, shown in last March's "Shop 
Talk." I've several acres separating me 
from neighbors and have no railings; 
I do have a four-foot trellis extension 
that would catch any creature running 
off the edge of the roof. No creature 
ever has, and my wooded property is 
virtually a wildlife sanctuary. 

Shurcliff: The typical underground 
house has no basement, no attic. So 
to get the equivalent useful volume, 
the house proper may occupy 50 to 100 
percent more land. 

Woods: Frank Lloyd Wright argued 
back in the '30s that basements and 
attics are ugly and expensive. They 
don't come free in any house. To have 
an attic, you need a gable roof-much 
inore costly than a flat one. All con
struction is now so expensive it's just 
no longer practical to store a collec
tion of junk. Better to settle for a stor
age room- no larger than 12 by 16 
feet-on the living level. 

Shurcliff: Big berms exist on two 
or three sides of the house, almost dou
bling the land area preempted. 

Woods: Most homes have more than 
enough yard space for berming. Where 
there's a problem, a sunken courtyard 
avoids the need for berms. 

Shurcliff: ·But berms are a pain; 
cutting grass on them is a pain. It's 
no fun walking on a berm, and berms 
make it hard to circle the house. 

Woods: It's absurd to claim that 
berms are inherently bad. Cutting 
grass on a berm can be trickier than 
on flat ground- as with any hilly yard 
-but some people enjoy doing it with 

a string trimmer. If you find it a pain, 
choose ground cover or (as with my 
berms) bark mulch. I find berms are 
fun to walk on, and kids love rolling 
down them. I confess I don't spend 
much time circling my house-do you? 

Shurcliff: Undergrounds have ugly 
objects sticking far aboveground-for 
ventilation, or light, or smoke exit. 

Woods: Perhaps you're less sensi
tive to eyesores than I, Bill, since you 
admit you're not a designer. I find 
most architecture on this planet ugly, 
and most roofs have vents, flues , and 
antennas sticking up from them. But 
to answer your specific objection: An 
earth-sheltered house need have very 
few ·objects sticking up through the 
roof, and they need not be high. They 
can even be grouped as a sculptural 
feature. 

Shurcliff: Occupants of an under
ground house get a poor view to the 
south because their eyes are only five 
feet above the south terrace, whereas 
in a typical two-story house one's eyes 
are far higher and can see· over nearby 
shrubs. 

Woods: No good designer plants six
foot bushes in one's line of view. 

Shurcliff: But occupants get no 
view at all to the east, north, or west. 
One can't see the sun rise or set-or 
the Big Dipper without going outside. 

Woods: Atriums and skylights en
courage stargazing. But I'm surprised 
to find you so interested in light and 
view, since you've defined superirisu
lated houses as having eight percent 
or less of floor area devoted to south 
windows. As with any properly sited 
house, the south wall would get the 
glass. So let's figure on the basis of 
10 percent of floor area for all win
dows. For a modest 1,000-sq.-ft. house, 
that's 100 sq. ft. Now that's two win
dows, roughly the size of a patio door, 
for the whole house. Want to split 
them up and put one window on each 
wall? You can only have 25 sq. ft. per 
wall-two windows roughly three by 
four feet, and that may not give you 
even one per room. No big picture win
dow for sunset watching- no skylight. 
Scatter them further, you're down to 
portholes. My first earth-sheltered 
house for PS [Sept. '80] had, for a 
1,000-sq.-ft. floor plan, 448 sq. ft. of 
light-not counting two optional sky
lights for stargazing. 

Continued 
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The New Natural Self-Improvement Discovery! 
• 

A quantum leap in unleashing 
hidden abilities, talents, and skills. 

G~aranteed to improve your 
performance in eyeryjbing you do. 

Used by over 150,000 for insight, 
creativity, knowledge, and profit. 

Success depends on it . . . 
I~STANT 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 barrl~r. 
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 yean, 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 Natural Memory.• 
The Institute is a member of the 
American Association for Adult and Continuing 
Education,DirectMarketingClubofSouthem 
California, and Pacific Palisades Chamber 
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 {\~!EMORY 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 the1hings you can do 
with INSTANT MEMORY. 

MINDSTORMING®-
your key to creativity. 
With this amazing technique originated 
by the I~STITUTE, 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 producer 

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 

/Ngr"ANT MEMORY® Is the !iGt JLtig_/nal, and 
trademarked naturalleaming system. It Is lh'" 
soun:e of dramatic and authentic mind fiiJ'ItfJt: 

YOU WILL LEARN 
0 How to remember as fast as you think 
0 Poise and self-<:onfidence in any situation 
0 Your mind nas NO limits 
0 Hidden talents you didn't know you llad 
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 infonned 
0 How to 'unlearn' psycbologicill obstacles 
0 To recall even tOugh tecllnical material 
0 Popularity. prestige, recognition is yours . . . and 

mucn, mucn 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 swprisingly low cost. 

FULL MONEYBACK GUARANTEE 
If you are not satisfied, simply return your book within 30 days for a complete 
refund. Absolutely no risk! · · 

·-----------------------· 1 Institute of Advanced Thinking I 
1 845 Via de Ia Paz, Dept. PS984 1 
I Pacific Palisades, Califomia 90272 I 
1 Yes, please send me your unique INSTANT MEMORY book 1 
1 for only $1 0 complete by First Class Mail at n6 extra cost. 1 
I I 
I Name I 
I Pddress I 
I Oty State ip I 
I Or charge my 0 VISA o MasterCard 1 
I Card No. p. Date I 

~-----------------------~ 
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THE BULLWORKER 
BODY. 

It's lean, hard, well-balanced. Not overdeveloped, 
but a body that delivers all you ask ot it. 

It's a body you con build fast. Without going to an 
expensive gym or spending hours sweating attiring 
exercises. 

Just 5 minutes a day doing a series ot 7·second 
exercises at home, the office. anywhere. 

You wor1< out smart, not hard by harnessing the 
proven power ot isometrics and isotonics. To expand 
your chest. Build your arms and shoulders. Arm up 
your thighs and legs. And flatten your stomach. 

Look 6etter ... feel better with a Bullworker body. 
Now the Bullworker X5 is available at most 

sPOrting outlets and department stores. Or, order 
directlY by sending check or money order for 
$49.95lo: 

lullwortcer Servtc:. 
P.Q Box 803. Dept. 2038. Middlesex, N.J. 08846 
Credit card orders call toll-fr" 1-100-321-3400 

AUTO REPAIR 
ON VIDEO 

LEARN the BASICS 
SAVE MONEY 

VIDEO TAPES: 
1. BASIC MAINTENANCE 

Preventative. Emergency, Schedules 

2. BASIC THEORY & MINOR TUNE-UP 
(recommended for tapes 3 & up) 

3. MAJOR TUNE· UP & ELECTRIC 
4. BRAKES & CLUTCH 
5. ENGINE REBUILD 

All tapes approx. 2 hours 
Tapes written by certified mechanics 

10 20 30 40 50 BflA D VHS O 

1 · 3 tapes $29.95 each 4- 5 $25.00 each 

Postage 1st $2.50 each addl. $1 .25 
Allow 2 - 4 weeks for delivery. 
CA residents add 6% sales tax. 
Checks payable to: 
AV PUBLICATIONS P.O. BOX #210187 
SAN FRANCISCO, CA 94121-0187 

AMERICA:S FASTEST-GROWING 
MONTHLY MAGAZINE FOR 

METAL· WORKING 
HOBBYISTS 

TECHNICAL PROJECTS 
EVERY MONTH 

• ENGINES • FIRING CANNON • 
• PUMPS • VALVES • TRACTORS • 

• LOCOMOTIVES • TOOLING • 
• SHOP HINTS • DESIGN • 
• STEAMBOATS • MORE • 

SUBSCRIBE NOW 
$22.00 PER YEAR USA 

$25.00 OTHER COUNTRIES SURFACE 
VISA - MASTERCARD ACCEPTED 

BOX 286-P-CADILLAC, MICHIGAN 49601 
PHONE (616) 775-6296 

• ! ' 7 

9-062 ·24 $137.50 4S ibs. 

• 3-1 / 2" • 24" slroke. R-l91h. 
32" 1·1 / 2' rod 112" pariS 

Shpq ...t.. AUTOMATIC CONTROL 
2 lbs. .... VAL VI 

9·1062 ..o-1 • • '<-t' _,.._ ·~ ~ 

$69.95 ·~. ~ 
• 4·woy vol11e 3-position detent 
Au10 k1ck·out to neutral 30·GPM. 
3/ 4" IN/ OUT, 1/2" wor1< pons. 

LOG SPLlniR COMPONENTS 

~~ 
19Sb ·TI $119.50 40 1bs . 

• Bun block. shd~ng block ond 
sphH1ng wedge ( for cross tube J 

• 1 0·1 / '2 1ons sph1flng force 
• Fos1 sphlling <vcle ( 10·se<. ) 
• Spit IS logs up 10 26" long 
• S-HP BRIGGS gos engine 
• Powerful 2·110ge hyd. pump 
• Dettnl control valve returns 

10 neutral outomotkally 

• 13.2-GPM ol 3500-RPM. NPTF 
porlS, IN 3/ 4", OUT 1/ 2" Shoh 
' / 2 · d1om. Us~s S·HP engme 

• ITIM 9-1170 -_- $159.50 
Uses 8-HP eng1ne. 
15.2-GPM ot 3500·RPM. 

SURPLUS CENTER 

Equipment 
Catalog 

• Send To, SURPLUS CENTER; 
82209; DEPT PS·094; Lincoln, 
NE. 68501 ; 402-474- 4366. 

Shop Talk 
Shurcliff: The typical underground 

has no cross ventilation. 
Woods: Earth-sheltered houses can 

have windows on all sides, plus venti
lating skylights. 

Lees: Final gong, gentlemen. Would 
you return to your corners? 

Still time for the fair 

At this writing, the Louisiana World 
Exposition (recommended on faith in 
this space last April) is struggling to 
keep afloat: In its first weeks this 
freshwater fair didn't draw the pro· 
jected crowds. That's hard to fathom. 
I've just spent most of three days ex
ploring the 82 riverfront acres (two 
days is the minimum for hitting the 
high spots) and am delighted to find 
that film is the dol1;linant message
medium. Most pavilions offer a short, 
technically expert movie on fresh
water ecology; here are the ones you 
shouldn't miss: 

U.S. (in 3-D, viewed through special 
glasses), Canada (a lovely, wordless 
!MAX film), European Community and 
Japan (each offering a three-screen 
film on local rivers), petroleum in
dustries (vertical two-screen film on 
the environmental impact-benign, of 
course-of offshore drilling), Egypt 
(a journey up the Nile, keyed to an 
immense scale model>, and free-water 
society (a trip down the Mississippi, 
screened inside a replica of a stern
wheeler). 

Actual rides are few and scattered 
at this fair (though the monorail cir
cling the fairgrounds is useful-and 
free). Of most interest is a cable car 
that sweeps you nearly 400 feet in the 
air to dangle above the mighty Mis
sissippi before swooping down to the 
opposite shore. The spidery support 
towers-a pair on each bank-are an 
engineering marvel. 

It's a Mardi Gras of a fair, reflecting 
the flair of its host city, and that mild 
Gulf climate will let its season stretch 
through fall-unless financial prob
lems shorten the run. On November 
11 the fair's fanciful river-god gates 
will be locked so demolition can begin . 
The ephemeral nature of world's fairs 
is what lends them special magic: 
Each one differs from those before, and 
we all have only a brief chance at a · . . 
umque expenence. 

The next fair downstream is the big
gie in Vancouver, B.C., two years from 
now. Canada's third-largest city seems 
determined to equal Montreal's memo
rable Expo '67. Technology already 
runs rampant in Vancouver as com
puters design the grounds. Should be 
a must-see. 11!1 
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oil additive 
at worksl'' 

lil/oll ® is now available to help 
your car run better. 

How Do We Back Up Our 
Claims For TUFOn.? 

What is TUFOn.? 
Put simply, TUFOIL is a blend of synthetic 

and mineral oils with friction modifiers and 
particles of the slipperiest substance known 
to man held in permanent suspension. The 
particles are so small they pass right through 
your oil filter and form a coating over all 
your engine parts. It cut• friction to the 
lowe.t level of any lmown lubricant. 

The particles are polytetrafluoroethylene 
("'Plrr'F...,E). You know them as TEFLON- or 
FLU ON•. To put them in permanent sus· 
pension in oil took 14 years of laboratory 
research. The proc:e•• and cheml.try i8 
•o p.nique that it i.8 covered by 8ix U.S. 
patent .. 

What can TUFOn. do for 
your Car? 

A big chunk of the power your engine 
develops is lost just overcoming its own inter· 
·nal 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. 

I.e•• friction mean. your engine nm.8 

cooler. During hard •ummer driving. 
temperature• don't build up cu high in a 
TUFOJL.protected engine. When you 
shutdown and try to restart, TUFOIL prevents 
overheated parts from clamping together to 
give you hot-start problems. 

I.e.. friction help• in winter too. 
TUFOn.' • •lippery coating let• your 
engine turnover ea•ier on •ub-aero 
m oming•. Your battery and your 
.tarter lcut longer. 

. .. And, of course, with less friction eating 
up your engine power, TUFOIL •ave• you 
ga8. 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 re
searchers at the University of New South 
Wales in Australia found TUFOIL gave fuel 
savings of up to 796. 

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

But there's more. 

Popular Mechanic's test team found that 
TUFOIL was the " .upei".Uck lubricant 
that doe• what lt promi8e8." They re
ported fuel savings of I 0.396 for one test car. 
" Ab•olutely 8pectacular," they •ald. 

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 lcutlng more than twice 
a• long and running cooler on hot summer 
days. A big toymaker now claims he pro
duces 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 most Important Group 
of All- Our Customers 

Here is what they say: Their letters come 
in from all over the world. From Cinnaminson, 
N.J .. a father reports that the engine of his 
son's 1979 Maverick" performs 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 I 10,000 miles 
and says "it .tart• without any trouble at 
20 below aero." A Texas truck operator 
states "TUFOIL in his Kenworth and Freight· 
liner added 100 RPMs to both, gas mileage 
was up896." 

How To Use TUFOn. 

tor ENGINES 
• Better Mileag e 
• Better Performance 
• Easier Starting 
•Increased 

Engine Life 
• Fewer Oil Changes 
• Proven Patented 
Guara~teed & Insured 

8 Fl. Oz. (.237 Uteri 

small amounts with each oil change to keep 
your new performance levels. Don't be afraid 
to use TUFOIL repeatedly over the life of your 
engine. There is, by the way, no scientific 
basis for claims that one-time treatment by 
any lubricant will last the life of an engine. 

Where Can I Get TUFOn.? 
It's simple! Just fill out the card below or 

pick up your te lephone . 
Don't forget to have your Visa or Master 

Card ready! 

Teflon is Reg. TM of DuPont, Fluon is Reg. TM of ICI 
Americas. Inc. TUFOIL is Reg. TM of Fluoromics. Inc., 
U.S. Patents No. 3,933,656. 4. 127.491 & 4,224.173. 
Other U.S. and International Patents issued and 
Pending . 

Order by Phone- Todayl 
Just add TUFOIL to your crankcase. You 

will see results in less than 1,000 miles. Once TOLL fREE: 1·800-922-()()75 
your engine is broken in on TUFOIL, you add In N.J.: (201) 825·811 0 -----------------------------, Satisfaction Guaranteed 1 Buy a gallon of TUFOn.® to share with your friends & SAVEll 

IfTUFOILdoesn'tdowhatwesayitwilldo I 0 One 8 oz. bottle- $9.95 (plus $1.50 shippin? & handling) Mail to: 1 
for your engine, just let us know for a com· I 0 Two 8 oz. bottles- $18.00 (plus $2.00 sh1pp111g & handhng) n.UORAMICS. INC. I 
plete refund. 1 0 On e gallon - $98.00 (plus $4.00 shipping & handling) 103-105 Pleasant Avenue 

NJ residents add 6% sales tax Upper Saddle River, NJ 07458 I 
I No C.O.D.s 0 Check 0 MO. 0 VISA 0 MASTERCARD (20 1) 825-8110 / 1-100-922-00751 

I Accl No. Exp. Dat 1 
I Name I 
I Address Apl No 1 
I City Stat Zi 1 
I Signature I I Orders to Canada chec~ or money order must be made payable In U.S. doUan. S3.00 must be added to total coot of order. I 
L.!~~~~!_~_£~!2!:_0~~~~---------=-~~5_!:~ 

Copynghted matenal 



. 

"Say, Smokey-'' 
A clinic. on cars by Smokey Yunick, 
America's mQst famous mechanic · 

Leaky diesel 
I'm content with the performance and 
economy of the 5. 7 -liter diesel engine 
in my 1979 Oldsmobile 98; however, 
it uses a quart of oil every 500 miles. 
The dealer says it's due to leakage past 
the rope-tyPe rear-main-bearing seal 
and that replacing the seal would be 
a short-lived repair. · · 

Steve Hammond, McMillan, Mich. 

I don't know of a better seal for that 
engine, and I doubt that thing's going 
to· be around much longer. But there 
is a replacement main bearing that 
works very well. It has a groove to ease 
the rear-main-bearing seal's load. Con
tact Michael Mfg. (555 W 2nd Ave., 
Bldg. AlB-19, Mesa, Ariz. 85202) to 
find out where to buy it in your area. 

Squealing wheel 

I hear a loud squealing noise coming 
from the left front wheel of my 1980 
Subaru. The noise happens most often 
during side-street driving or when 
coasting, but I also hear it at high 
speeds. 

Michael Williams, Brooklyn, N.Y. 

The noise is probably caused by your 
brakes. You can fix them by getting the 
discs back to spec. If the discs are 
worn, rough, or thin, you'll need new 
ones because the old ones would be too 
flimsy for much stock removal. Use the 
correct brake lining; it doesn't have to 
be Subaru's, but it must have the cor
rect coefficient of friction. All parts 
must be snug in their fastenings. Too 
much clear~nce will let them resonate; 
too tight or dragging is also bad. . 

Overeager engine . 
My 1978 Datsun pickup has a slight 
but frustrating surge at all speeds 
from curb idle to 70 mph; it doesn't 
matter whether the vehicle is hot or 
cold. I've checked ·the compression, ad
justed the valves, put in new spark 
plugs, and checked for fuel and vac~ 
uum leaks. The local Datsun dealer 
installed a new reluctor and over-

• 
hauled the carb; he finally gave up. 

M. M. Horton, Sequim, Wash. 

The surge is caused by either leanness 
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or ignition misfiring. See whether you 
can find a chassis dynamometer, and 
check the ignition under load on a 
'scope. /fit's OK, put in a five-percent
richer main jet. The problem could also 
be a plugged exhaust, the fuel system 
starving the engine, improper fuel-tank 
venting, low fuel pressure due to a 
weak pump, a plugged fuel line, a hot 
fuel-pickup line, or insufficient voltage 
to the primary side of the coil. 

. 
Getting clipped 

The distributor-cap clips on my 1977 
AMC Gremlin six keep stretching and 
breaking. I think heat causes the clips 
to lose their temper. 

Eric G. Belrose, Swanton, Vt. 

It seems to me that vapor in the cap, 
triggered by the point spark, is explod
ing and causing the clips to break. 
Drill a %-inch hole in the cap or dis
tributor area where it won't admit 
water or cause an electrical ground, 
and I'll bet it won't happen again. I 
believe that your engine is worn and 
needs the oil and gas fumes vented out. 

Wants better mileage 

I'm only getting 12 to 16 mpg in my 
four-cylinder 1979 Dodge Challenger. 
A CTK 35 carburetor kit installed at 
19,500 miles did pot help. 

Nils A. Thiebaud 
Santa Barbara, Calif. 

First, check the automatic spark ·ad
vance and static setting. Next, set the 
idle fuel-air-mixture ratio; this must 
be done with a CO meter. Also, the 
thermostat may not be working, caus
ing the engine to run too cold and keep 
the choke on. And how about the pos
sibility of'the brakes dragging? Jack 
the car up and check. 

Water injection-good or bad? 

What's the advisability of putting an 
Edelbrock water-injection system on 
my 1981 Datsun 200SX? Even pre
mium gasoline does · not coqtpletely 
eliminate the knock. My dealer says 
no way, and the ~rea rep claims that 
water mixing with the sulfur in the 
fuel would form sulfuric acid that 
would damage the aluminum head 

and steel valve seats. I don't believe 
this. · 

John Stein, Oak Ridge, N.J. 

As I've said many times before, water 
· injection can significantly reduce deto

nation when done correctly, but over a 
long period of time, except in specially 
controlled operating and maintenance 
plans, water added to the combustion 
process in a four-cycle engine will end 
up as a very expensive Band-Aid. The 
metals and lubricants used in Otto
cycle engines have little tolerance for 
water or water vapor. Rapid oxidation, 
chemical reactions, and some loss of 
lubrication protection are byproducts 
of this situation. I will qualify my 
statement, though: If the engine were 
designed from a clean sheet of paper, 
these regatives could be reduced. 

Chattering clutch 

My 1983 Chevrolet S-10 Blazer with 
a V6 engine and five-speed manual 
transmission has been plagued by 
clutch chatter from the beginning. 
The dealer has replaced the clutch 
disc and throwout bearing four times 
and the flywheel once. The zone rep 
admits that a problem exists but hasn't 
come up with a reliable repair. 

Tom Watts, Austin, Texas 

Chevrolet has a clutch-chatter fix for 
'82 and '83 Blazers with your specs. 
Your dealer should have gotten a serv
ice bulletin last November. 

Black smoker 
My 1978 Pontiac Sunbird with a 151-
cu.-in. four-cylinder engine runs fine 
most of the · time. However, when I 
start it after it's been sitting for about 
10 minutes, black smoke comes 
through the tailpipe and the car runs 
rough for a few minutes. The choke is 
working properly. Do you think the 
carburetor needs work? 

Gene Bovino, Johnstown, Pa. 

I believe your trouble is caused by heat 
soak of the carburetor and fuel lines . 
Your options include: better needle
and-seat control; changing to a brand 
of fuel with a higher vapor pressure; 
isolating the fuel-bowl area with a 
thermal barrier; replacing the metal 
fuel lines with rubber-and-fabric lines; 
and ducting or blowing air from the 
fan onto the carburetor bowl. 

Balky engine 
I own a 1979 Honda Accord with a 
1,750-cc engine and a three-barrel 
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Klein carburetor. The engine some
times stops completely after running 
for a quarter-mile or so. Also, after 
the car has run for a while it can't 
get past 40 to 50 mph. I've talked with 
ot her Accord owners, and they have 
the same problem. I'm told that the 
charcoal canister should be replaced 
or that a Holley or Weber carburetor 
will cure the problem. 

J erry Lanier, Lakeland, Fla . 
. 

You don't say whether this happens hot 
or cold; I assume it's after the car has 
been warmed up. If so, the fan kit men
tioned in Service Bulletin 82 -014 can 
help cure it- the 1979 A ccord is the 
same as the 1980 model. If the char
coal canister is bad, you can check it 
by disconnecting the vacuum line that 
runs from the carburetor to the canis
ter. Plug the line to do the test. I be
lieve that a replacement canister is 
needed at 30,000 miles. 

Tube in a tubeless tire 

My new Firestone 721 tire had a slow 
leak in the sidewall from a small nail 
hole. It was repaired with a hot patch 
and a tube. I have doubts about the 
safety of using a tube in a t ubeless 
tire. 

Ray Krukar, Milwaukee, Wis. 

I wouldn't be afraid to use a tire with 
the repair you describe. A tube is a fine 
fix, but there are some good plug-type 
fixes. The tire to walk away from is 
one with cord rupture, tread separa
tion, or bead distress or damage. A 
nail hole is no big problem. 

Stiff ride 

The Toyota short-bed pickup I recently 
purchased has a very stiff ride. Is 
there a way to improve it by chang
ing t he rear springs? Would different 
shocks help? I've tried reducing the 
tire pressure without any success. I 
don't plan to carry more than a 300-
pound payload. 

Leo U. Florane, Metairie, La. 

Springs, shocks, and tires are all in
volved in ride characteristics. What
ever route you choose-changing one 
or all three-do both the front and the 
rear equally. Don't attempt to soften 
only one end because you'll upset front
to-rear balance and get under- or over
steer, possibly to a dangerous level. 

Got a car problem? Send it to: "Say. Smokey- ," POPULAR 
SCIENCE, 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 for publication. 

Proven 
protection 
up front. 

Saves 

in back. 
Havoline Supreme's formula blends nine 

additives with highly refined base oils. 
It helps protect against friction, wear and 
harmful acid, sludge and varnish deposits. 
It also helps save gasoline. 

All Havoline motor oils exceed tough 
API-SF requirements, and Havoline Supreme 
IOW-30 and Havoline single grades exceed 

. the API-CC requirements for diesel engine 
oils. For high performance engines, there's 
SF ICC rated Havoline Super Premium High 
Performance 20W-50. 

Get the Havoline that's right for you, and 
get proven protection you can trust. 
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Wordless Workshop 
By ROY DOTY 

SAL£ 
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$50 to Steve Alford of Carmel, N.Y., for this idea. Send yours (with 
Social Security No.) to Wordless, POPULAR SCIENCE, 380 Madison 
Ave ., New York, N.Y. 10017. Only purchased ideas are acknowledged. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Telephone calls placed from your car would use a low-cost removable transceiver that could rest on the front floorboard. 

Coming-

In General Electric's proposed "personal radio communications service," trans
ceivers for car and home transmit calls through your home telephone. Calls 
from your car are placed automatically. Competitors for the channels required 
say the new service wastes radio frequencies. The FCC will decide. 

By LEE GREATHOUSE 

SYRACUSE, N.y. 

I 
t could have been a hobbyist's par
adise: four bays of workbenches lit
tered with oscilloscopes, RF-signal 

generators, vises holding parts, and 
circuit boards bristling with electronic 
components. 

Instead I was at the birthplace of 
what General Electric hopes will be 
the first mobile telephone simple and 
cheap enough for widespread appeal. 

Here in its Syracuse labs, GE is de-
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veloping what it calls "personal radio 
communications service," or PRCS. 
The mobile service, not approved by 
the Federal Communications Commis
sion (FCC> at this writing, is based 
on a low-power radio transceiver in 
your car and an install-it-yourself 
base-station transceiver at home that 
transmits calls through your telephone. 
But new radio frequencies required for 
PRCS are in strong demand by other 
two-way radio services. And competi
tion for scarce radio frequencies de
layed the introduction of the new 

cellular mobile-telephone service IPS, 
Oct. '831 for many years. 

Beyond CB 
PRCS is GE's answer to the FCC's 

call for something better than CB 
radio. When CB became a fad in the 
1970s, the channels rapidly filled with 
chatter. The service became nearly 
useless. FCC studies have recommend
ed establishing such a "citizens-band 
land-mobile private-radio communica
tions service," and most of the hun-

Continued 
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$400 car phone 
dreds of individuals and organizations 
that filed comments with the agency 
favor the idea. 

To explain how PRCS would work, 
John V. Kese, manager of GE's Com
munication and Information Systems 
and Services, showed me a device that 
looked like a slim-line telephone nest
ed on a rather large phone-answering 
machine. This was the PRCS base sta
tion for the home. The other half of 
the system, a unit about the size of a 
cigar box, goes in a car, truck, boat, 
or even a farm tractor. 

"It's a very simple system, easy to 
set up," Kese told me. "You intercon
nect it to your home phone, and it 
works very much like a telephone." 

You can picture PRCS as a cordless 
phone with a range of miles instead 
of feet. Both base and mobile units 
place calls automatically: No operator 
is needed to patch into the local tele
phone network, nor is there a central, 
computerized switching exchange. (Both 
are used in present radiotelephone 
systems.) 

You could call another PRCS mo
bile unit directly from your car, or you 
could dial a regular telephone num
ber from your car and the base sta
tion would place the call through your 
home phone. If an outside caller wanted 
to reach your mobile unit, the base 
station would forward the call. 

According to GE, calls will be inter
ference-free and private. Unlike CB 
radio, you'll have the channel to your-

self while you're on the air. To pre
vent a "ratchet jaw" from tying up 
channels, built-in timers will cut off 
conversations after about 90 seconds 
during busy periods. Callers would not 
have access to the timers. 

Range between mobile units is about 
three miles; between mobile and base, 
about five miles. Range can be ex
tended to about 15 miles with a repeat
er, a separate commercial transmitter 
that boosts the signal (see drawing). A 
vehicle 15 miles from a repeater could 
thus communicate with one 15 miles 
on the other side of the repeater. 

GE will build repeaters in 20 large 
cities if PRCS goes on the market, but 
anyone is eligible to build and operate 
one, and competition to provide service 
is expected to be keen. Repeaters won't 
be linked; they will not automatical
ly transfer calls. You can, however, 
subscribe to more than one service. 

Lower cost 
The price tag? About $400 for both 

base unit and mobile unit, plus a fiat 
$10-a-month fee if you want repeater 
service. By comparison, current mobile 
phones, including the new cellular 
phones, cost about $2,500. Cellular's 
monthly calling charges are expected 
to average more than $100. 

Jack Farrell, PRCS product mana
ger, showed me a prototype base sta
tion. It consisted of a handset in a 
cradle, which is placed on the trans
ceiver (the latter resembles a phone-

answering machine). The transceiver 
should be located in an upstairs room 
or attic for good reception, but the cra
dle and handset can be downstairs, 
connected by coaxial cable. An an
tenna is located near the transceiver. 

As with other line-of-sight radio re
ceivers, calling distances are affected 
by terrain and other factors. An an
tenna mounted in an apartment-build
ing window may provide good reception 
for only a mile in a direction through 
the building. What if your base sta
tion is in a house on a hill? "That's a 
perfect location," said Kese. 

Mobile calls are simple. "The touch 
pad is similar to that of a home phone," 
Farrell explained. To call another 
PRCS base or mobile unit you dial the 
unit's "address," a seven-digit tele
phone number plus one digit. To reach 
a regular telephone number you punch 
in the numbers, then push DIAL. 

When a call is placed, the two ra
dios exchange digital information, 
agree on a clear channel, then permit 
conversation. 

The FCC. proposes to place PRCS 
within an eight-megahertz-wide band 
of frequencies distributed between 898 
and 941 megahertz. That would yield 
133 channels. Five would be control 
channels used by the radios; 30 would 
be "local talk" channels for conversa
tions between stations close enough 
for direct contact; and 97 channels 
would be reserved for repeater service. 
The two frequencies in the final chan
nel allow party-line, CB-type opera
tion in push-to-talk fashion but will 
not be linked to repeaters. 

The biggest obstacle to PRCS may 
be competition for the scarce radio 
frequencies. Opponents say that PRCS 
is a waste of radio spectrum and that 
the public good could be better served 
by services such as cellular telephone 
systems, which have longer range and 
the capacity to handle more conversa
tions at a time than PRCS. 

An FCC decision, expected about 
the time you read this, will resolve 
the dispute. GE studies show that 
some 12 million people are interested 
in buying PRCS units, and the com
pany expects to sell more than one 
million units a year for the first few 
years. 

Use of the radio spectrum will be a 
political decision, but if the FCC gives 
the go-ahead, having a phone in your 
car could be almost as easy as having 
a phone in your home. 

In its public comments, American 
Telephone & Telegraph said: " . . . [PRCS] 
will probably be relegated to a hobby 
or gadget status .. .. " 

"If the telephone is a gadget," re
torted Kese, "then you can call PRCS 
a gadget." 111!1 
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New Epson Elf (above) 
and Seiko pocket TVs 
were introduced recent
ly as first color LCD 
sets. Identical except for 
their labels, they have a 
two-in. screen and weigh 
less than a pound. Be
cause LCD screens can't 
be viewed in dim light, 
the TV set has a fluores
cent backlight. A back 
panel opens to permit 
backlighting during the 
day without fluorescent. 
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A revolutionary new color
television system is finally 
launched in the marketplace. 
Its screen is a wafer-thin LCD 
instead of a cathode-ray tube. 

By HERBERT SHULDINER 

ecently I sat in my backyard and 
watched a baseball game on a 
pocket-sized TV set. But it wasn't 

like the experience I had a year ago 
[PS, Nov. '83], when I watched the tape 
of a Japanese baseball game on a pro
totype of this TV set while on a visit 
to Seiko's research-and-development 
department in Suwa, Japan. This was 
a live broadcast of a New York Yan
kees game on a set that's about to go 
on sale in the U.S. 

The tiny Epson Elf TV I tested is a 
giant technological achievement. In
stead of squeezing a cathode-ray tube 
into the tiny chassis, Seiko engineers 
have created an ultra-thin flat-screen 
color TV that uses liquid crystals in
stead of phosphors to create the colors. 
To achieve this, Seiko engineers cre
ated new fast-acting liquid crystals 
unlike the conventional LCs used in 
calculators and watches. The reason? 
Conventional LCDs react very slowly. 
That's fine for watches and calcula
tors but not good enough for color TV: 
Slow LCDs blur fast action such as a 
thrown baseball or a fast runner. 

The tiny TV I tested reveals that 
Seiko's engineers have largely suc
ceeded. There was no blurred action 
as I watched the Yankees on the two
inch screen. Colors were also accept
able although not as crisp as those on 
a CRT. 

Watching a ball game, hqwever, on 
a two-inch screen wasn't very satisfy
ing. The images appeared awfully 
small, and I really had to squint to 
follow what was going on. The little 
screen was more appropriate for view
ing scenes that focused tightly on 
persons. 

The Seiko pocket TV will be sold 
under its own label and as the Epson 
Elf. Price: about $550. 111!1 

Transparent thin-film transistors in 
color-TV panel are coated with red, 
green, and blue filters (enlargement, far 
left). TV signals actuating appropriate 
transistor electrodes control liquid
crystal molecules on front panel (left). 
When an electrode is off, light pass
ing through filter is twisted by mole
cules and passes through front polar
izer sheet (bottom arrow). With an elec
trode on (top arrow), molecules align; 
because light isn't twisted, it is blocked 
by the polarizer sheet. 
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Man with a dream grabs 
uncirculated one dollar bills 

before they are cut. 
Has gold mine. 

Some mistakes make money. Take the 
famous upside down airplane stamp that to
day sells for thousands of dollars. 

It seems that the government mistakenly 
printed an airmail stamp with the airplane up
side down. When they found their mistake, 
they destroyed the stamps. A few, however, 
were mixed in with the good stamps and were 
sold. Today, they're worth a fortune. 

Mr. Bernard Gittelson, a successful author 
and collector, had a similar idea. Would there 
be a market for uncut one dollar bills as they 
c001e off the presses at the Bureau of Engrav
ing and Printing? 

SECURITY VERY TIGHT 
But history discouraged him. Nobody has 

ever robbed the facility that prints US money, 
and security there is so tight that it is doubt
ful if sheets could mistakenly slip out. But he 
continued to dream. 

Then one day he made his move. In Oc
tober, 1981 , armed with nothing but his 
wallet, he managed to do what nobody else 
before him was ever able to accomplish. He 
got his hands on several hundred sheets of 
uncirculated, uncut, freshly-printed one dollar 
bills printed 32 to a sheet. 

How did he do it? What secret plot? Who 
did he pay off? We're sorry to disappoint you, 
but all he did was read the newspaper. It 
seems that the government announced that 
~ would issue these uncirculated 32-bill sheets 
to any collector who showed up at their prin
ting plant in Washington. 

HE SHOWED UP 
He showed up, purchased hundreds of 

sheets and then stored them in a vault. 
·'Someday:· he predicted, '' these sheets will 
be worth a small fortune:· 

It may be many years before these sheets 
grow in value. If the treasury department 
changes the design of its currency as they 
are exploring right now, then these sheets 
may indeed become collector items. 

Mr. Gittelson also purchased a number of 
sheets of 1976 $2 bills (16 to a sheet). Do you 
remember that bill? It bombed. It seemed that 
nobody wanted to use them. Retailers had 
no room for them in cash registers, many 
refused to accept them, and consumers 
didn't like them either. The bill is practically 
out of circulation. 

DEVELOPS FRAME 
It is now 1984 and Mr. Gittelson would like 

to sell his 1981 and 1976 bills. He has 
developed a beautiful glass frame that can 
display the 32 or 16 bill sheets. A black mat 
surrounds the bills. The mat and adhesive are 
of archival quality- designed to last for many 
generations. 

The imported metal frame has a burnish
ed German silver finish and is held together 
by a locking mechanism that requires a 
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Mr. Gittelson showing his loot to reporters in his New York office. 
special key to open. This insures the securi- for someone overseas such as a diplomat or 
ty of your collection. In fact, the frame is worth a foreign businessman. 
over $100. Each frame is shipped in a large We also have a 4 $2-bill frame that is 
heavily-protected container with plenty of available if you'd like a small frame for your 
foam and is guaranteed to arrive safely. The wall and it measures 8V2'' wide x 15V2'' deep 
one dollar bills are placed in a frame that and is made of the same German silver finish. 
~easure~ 26" high x ~~ .. ~ide wh~l.e t.he $2 Will this series appreciate in value? Will it 
b1lls are 1n a frame 14 w1de x 27 h1gh. become as rare as many of the rare coins or 

This is truly a limited edition. There are just stamps of our time? Honestly, we don't know. 
so many sheets left, and obviously we can't But even if it never becomes rare and even 
go back to the presses and print more. Each if it never appreciates a single penny, if times 
bill has been numbered in a special sequence ever get tough, all you need is a scissors. 
especially for this edition. To order, credit card holders ask for pro-

PROFIT-ORIENTED duct by number (shown in parentheses) or 
Picture a beautiful frame filled with one or send a check plus $4.00 for delivery. 

two dollar bills. It's a great gift for the very 32-Bill Dollar (0091 P) ............. $200 
profit-oriented company, an interesting incen- 16-Bill Two Dollar (0092P) .. ........ 190 
tive for your top sales producer, or a great 4-Bill Two Dollar (0094P) ..... .... ... 59 
decoration for the chief financial officer's wall. 

As a conversation piece, it's perfect. The 
sample on our wall has drawn a great deal 
of comment. And because it's so unusual and 
limited, it's the perfect gift for the person who 
indeed has everything. 

The United States is probably the only 
country that has issued its currency in an un
cut format. So a sheet also makes a great gift 

PRODUCTS 
THAT 

THINK 
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w..lt .... time, full time
rl .... 8t home- we help 
., __ _, atep of the wa.,. 

No doubt about it . .. as a small engiine i 
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 crt blllneu waiting for qualified men. 
85,0410,000 Small Engines Are In Use Today I 
That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month . With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 

Equipment PLUS 4 hp f.nglne •.• • 
. . . . All 11 No Ellra Coli. 

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. 
~~ftiihiiii •&n~e~a lli9:-- ----, 
I Ka11M8 City, Mo. 84111 ~ FR •• I 
I 

0 YES. ptaM ltnd me ttM FREE booklet ttl.ll gMs full Cit· _;,. .._UTI 
"iills about stattlng "'I own buoln .. • in Small E ngifle Rt9oir. ...,. Slo' lor 1 

1,1 unri01$1Jncl lllwtls'No Oblgatlon ond IIIII No Saloom111 will ~- '""'"'" 
I coli on me. •. toayl 1 
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SAVE WATER AND MONEY 
Now, have your automatic sprinkler system turn itself off 
whenever i t rains. Maintenance, free 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 
will retu rn your system to normal operation. 

HOW IT WORKS 
RAIN GUARD connects to any automatic sprinkler system 
(except for those few which are battery powered or 
hydraulically operated) . When it rains. RAIN GUARD 
automatically prevents watering by electronically breaking 
olt power to all your sprinkler valves- it does not shut olf 
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 with its own installa
tion kit and easy to follow instructions. There is nothing 
else to buy. RAIN GUARD can be remotely mounted 
anywhere that is exposed to receive rainlall and which is 
out o f reach of 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. After mounting. a simple three wire 
connection to your control clock is all that is required (50 
feet of compatible extension wire is provided). Installation 
usually takes only about thirty minutes and requires no 
special tools. 
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ALPHADX300 

fully 
DIGITAL 
RS 232 
Interface 

For Free Sound Info 
Call 1- 800-233-3865 
or wri te WERSI USA 

Dept. M38 P.O. Box 5318 
Lancaster, P A 1 7601 

Assemble unique Mini-Dozer" ' Tr1ctw KH 
- 30 Attachments for gardening. 

landscaping. mowing. etc. 
Thousands in use. C1t1log of 

Kit construction 
& use - $1.00. 

Pin to "Build-it· 
-$7.00 

RAIN GUARD TM 
Solid Stole Roln Detection Syatom (Pot. Pond.t 

NO RISK UNCONDITIONAL ONE YEAR GUARANTEE 
RAIN GUARD is a professional electronic rain detec
tion instrument - not a mechanical! y actuated device. 
RAIN GUARD Is unconditionally guaranteed lor one 
year from the date of purchase - and If lor 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. ,--·------·----·---------------··----·---·----·----t 
H OW TO ORDER: 
Pleas.e complete tne order torm below and mail w tlh chec~ or money 
order to WCS Inc .. 141 S. Spring SJ., Claremont. Co\ 91711 . 
Please send RAIN GUARDS at $69.50 each 
Enclosed please hnd S 0 CHECK 0 MONEY ORDER 
Pleasa Sf1•0 llt3 0 U NITED PARCEL 0 U.S. PARCEL POST 
CCaJ•f~n.a res•denls please add 6~ sates tu (m Los Angeles County 6}\~t. 

Name -------------------------------

Sueet ------- -------------

Coly ___________ SL ___ ZoP·-----

lf~i)fF' WATEI1 CONSEINATION SYSTEMS. Inc 
~\b:!J U1 S Sc••f"gSt C•o•emon• C A¥• '~ • 'r •4 16i'1 ~80~ 
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75 new portables 
[Continued {rom page 80 I 
found I need nothing less than a Win
chester hard-disk drive to use window 
programs such as MS-Windows, DesQ, 
and VisiOn. For example, I tried to 
run DesQ in a Compaq suitcase porta
ble and found that the standard floppy
disk drives weren't enough. I needed 
the Compaq Plus, with its 10M Win
chester hard disk. But do hard-disk 
drives and portables mix? Winchesters 
are extremely fragile and can be dam
aged by shock or mishandling. 

"When we first came out with our 
hard-disk-based portable, people were 
skeptical," confesses Andy Kay, presi
dent of Kaypro, the leading maker of 
suitcase-size portable computers. "But 
now I can name about a dozen other 
companies that have followed our lead; 
the public and the industry realized 
hard-disk drives and portables can 
coexist." 

Hard-disk drives can be just as du
rable as floppy-disk drives, I learned. 
Some models, such as those used in 
the Eagle Spirit XL, are rated for 
40 G's, which is the same as for a con
ventional floppy drive. Further, the 
better-designed Winchesters use a 
metal coating rather than the stan
dard oxide coating found in the major
ity of desk-bound hard-disk systems. 
Metal coatings resist damage caused 
by head "crashes." 

According to Kay, portables with a 
built-in 10M hard-disk system are 
common today, but he predicts that 
hard-disk drives with capacities of 
40M and beyond are just around the 
corner. "It's going to take a little long
er than most people realize for 40M 
drives to become commonplace, but 
not because of any reliability problems. 
It'll be because the drive manufactur
ers can't keep up with the demand." 

William Roland of Eagle Computer, 
another company manufacturing hard
disk-based portables, agrees: "I even 
see the wide acceptance of hard-disk 
drives for lap-held computers." 

Lastly, I was surprised to find that 
the one technology that has prevented 
the maturity of portable computers is 
one that's decades old. "It all boils 
down to battery power," says Gavilan's 
Fernandez. "Portables aren't really 
portable unless they can run off their 
own power and be used without wor
rying about finding a wall plug." Un
fortunately for the computer industry, 
battery technology hasn't advanced 
as fast as electronics. 

"I have a feeling that batteries won't 
improve much," adds Fernandez, "so 
it's up to us to design better power 
circuits and lower-drain electronics. 
And that's exactly what we intend to 
do. When that happens, portable com
puters will never be the same. You just 
watch." 11!1 
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What a pleasant surprise. With everybody 
selling robots, we discovered a device that 
could really help a robot. Or even us humans. 

But before I explain the product, here's an 
actual letter I received from Mr. Theo Heller, 
the Vice President of a company trying to en
tice me into carrying their product. It started 
out quite innocently: 
Dear Mr. Sugarman: 

We both approve of wordy copy, so I do 
hope you will read this, (after all, I read and 
enjoy yours). 

I have an item for your catalog and I will 
not tell you the name of it unless you write 
and ask me. 

It is an upright vacuum cleaner, but wait, 
read on. It is totally different from any other 
vacuum anywhere. For example: 

1. Until now, this machine has not been 
available to the general public, although it has 
been manufactured for 20 years. It has been 
sold almost entirely to commercial users. 

2. Just about every other vacuum weighs 
between 18 and 32 pounds. This vacuum 
weighs only eight pounds, and it is more effi
cient than virtually any other vacuum made. 

3. Even though it weighs just 8 pounds, 
thousands of the finest hotels throughout the 
United States use this vacuum every day. 
Why? Because it is so light in weight and 
because it is so extremely powerful. Its light 
weight is important to hotels. A maid is much 
more likely to take it off her rolling cart and 
use it than if it were a heavy, cumbersome 
vacuum. Hotels that use our vacuum .have 
more clean rooms. A maid is not likely to 
wheel her cart blithely by a room and "forget" 
to vacuum it. 

4. Quality? The finest hotels choose this 
vacuum. U.S. Embassies around the world 
have used it for years, and through several 
administrations. Republicans and Democrats 
both like it. So do hospitals, office buildings, 
airports, school districts, aircraft carriers, etc. 
It's light, it's strong and it's very dependable. 

5. How can it be so light and yet so strong? 
A good question. I'm glad you asked: Well, 
just about every other vacuum fills its dustbag 
from the bottom. As the bag starts to fill, a 
large part of the motor's energy is needed 
to push the old dirt up the bag to make room 

' 

Here's a product that found 
its way into our hands in a 
very unusual way. 

He threatened to turn in 
his Batman Credit Card. 

for the new dirt which it must force under it. 
It's about as efficient as filling a silo from the 
bottom. And as the bag gets more dirt in it, 
the efficiency of the vacuum diminishes pro
portionately. Sounds silly, doesn't it? It is. Our 
vacuum works entirely different. It propels the 
dirt up its handle and drops it into the top of 
the bag. Obviously our unit is equally as 
powerful and efficient when the bag is full as 
when it's empty. No energy from our motor 
is wasted pushing up old dirt. 

Also, our bags hold much more. To do 
what we do, instead of a heavy, powerful 
ponderous motor, we use a specially built 

' 

andVacwms 
and Bare Floors 

I couldn't wait to open the box. 
high-speed, lightweight motor. This results in 
more power and a much lighter weight 
vacuum. So, why push a heavy one when our 
light one works better? I should add that the 
quality of our motor is such that we give a five
year guarantee. This is at least five times as 
long as just about any other in the industry. 

Of course our vacuum has all the other 
goodies: headlights; it drops very low to get 
under beds and sofas; all the edge brushes 
and bumpers that others have, and its ap
pearance is outstanding; so outstanding that 
it would fit perfectly with the other state-of-the
art, top quality produ'cts that JS&A offers. 
Also, I would love to see the copy you'd write 
when you saw how remarkable the ..... 
(whoops, I almost said it) vacuum really is. 

Now, to find out more about this unit, you're 
going to have to write me, and so it won't cost 
too much, I am enclosing a stamp. Inciden
tally, Mr. Sugarman, I have long admired your 
great catalogs and your style. If anyone would 
respond to this letter (you are the only one 
I've written it to), you will. And if you don't, 
I'm turning in my Batman Credit Card. 

Kindest regards, Theo Heller 
Well. I took the bait and ordered one. When 

the box arrived I quickly opened it to discover 
the name of the manufacturer. Then I brought 
it home for the ultimate test. 

I suppose you're expecting me to tell you 
that my wife loved it, that the house is cleaner 
and that this product is the next best thing 
to motherhood and apple pie. But I'm not. 

Instead I'm going to insist that you fall for 
Theo Heller's pitch and try one out yourself. 
You go through the mental anguish and 
curiosity that I went through. You wait for the 
box to arrive and you decide if it's really worth 
everything Theo Heller thinks it's worth. 

And you've got 45 days to decide. Then 
either you send it back for a full refund in
cluding your postage and handling or you 
don't send it back and keep it. 

I'll also send you as an extra bonus a 
package of 11 bags with each unit. That 
should be a year's supply. Replacement bags 
are available directly from the manufacturer 
or from JS&A. 

Robots are the hot new product this year. 
But with a little stretch of the imagination, 
we've come up with a novel accessory. Order 
one at no obligation, today. 

To order, credit card holders ask for pro
duct number (shown in parentheses) or send 
a check plus $4.00 for delivery. 
Theo. Heller's Vacuum (0067P) . .... $269 
11 Bags (0068P) ................. .. 7 

PRODUCTS 
THAT 

THIN!( 
One JS&A Plaza 

Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 
IL residents add 7% sates tax. ©JS&A Group. lnc .. 1984 
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Design a prizewinning 

Good news for any reader planning to 
tackle some home improvement this 
winter: We're looking for projects to 
publish , and if yours is selected, it 
could win you far more than you in
vested in it. Your project needn't be 
elaborate to qualify for this competi
tion-and you can win $3,000 plus free 
ceiling panels. Just send us a snap
shot with a brief description of what 
you did. 

In cooperation with Owens-Corning 
Fiberglas, PoPULAR &IENCE seeks fresh 

• PRIZES: A $3,000 check plus reim
bursement for the Owens-Corning Fiber
glas acoustical panels used in the project 
will go to the grand prizewinner. There will 
be three secondary awards of $500 each plus 
Owens-Corning product reimbursement for 
the next-best projects in the competition. 
And PoPULAH Sc1~;NCE will award two hon
orable-mention winners a library of home
improvement books from the PS Book Di
vision. Your entry has six chances to win. 

ideas for designing and installing a 
home center for electronic entertain
ment or work gear: home comput
ers, VCRs, stereo, TV, and projection 
equipment-anything that generates 
sounds, from mere clicks to hi-fi blasts, 
sounds that need dampening or con
fining, or even enhancement. 

That's where Owens-Corning's acous
tical panels come in. Use them in any 
practical or imaginative way in your 
home improvement. If your project 
wins, you'll not only collect the prize 

• HOW TO QUALIFY: For your project 
to be eligible, it must include Owens-Cor
ning Fiberglas acoustical panels somewhere 
in its design. Your home electronic enter
tainment center can be a whole room, a 
corner of a room, or a single wall in which 
you have clustered such equipment as hi-fi, 
VCRs, and home computers. It can also in
clude TV (standard or projection) or facili
ties to screen conventional movies and 
slides. Just what equipment you include 

"clip and attach coupon to your entry • • • • • • • • • • • • 
To qualify. entry must be 1

1 

-------------
Mail entry to: 

postmarked on or before 

1 
I 
I 
I 
I 
I 
I 

Acoustics Contest 
Box 7812 Feb. 1. 1985 1 
F.D.R. Station 
New York, N.Y. 10022 

YOUR NAME {print or type) 

: ADDRESS -----------
Daytime 
Phone No. ----- - --

: CITY 

I 
STATE ZIP 

I Description of project ----------------------
1 
I 
I 
I 
I 
I 
I 
I 
I 

Pattern name of Owens-Corning acoustica l panel used ----------------

How much of this product did you purchase? ------------------

How much did you spend for i t? (Please attach sales receipt) --------------

Sign here (My signature certifies that this pro1ect is of my own design) -----------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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money, you'll be reimbursed the full 
price you paid for your 0-C panels. 
Check out these panels at your home 
center or building-supply store. They're 
surface-coated Fiberglas, so they're 
lightweight and flexible-you can bow 
them to snap into tight spots, and they 
spring back flat . They come in vari
ous textured surface patterns, and 
some of them absorb up to 75 percent 
of the noise that strikes them. They 
vary in thickness from % inch to three 
inches (the latter boasts an insulat-

Continued 

is up to you, as long as you have used acous
tical panels in an innovative or practical 
way to control sound (to enhance sound 
quality, to confine sound to the general area, 
or to quiet such noise as a computer's 
printer). 
• HOW TO ENTER: Fill out our entry 
coupon (Or list all information the coupon 
calls for on a separate sheet of paper), and 
mail it with at least one clear photograph 
<black-and-white or color print preferred, 
but color slide is acceptable) plus a dimen
sioned floor plan or diagram of all elements 
of your project. A pencil sketch will suffice 
if it's thoroughly and accurately labeled 
with critical dimensions. Please don't sub
mit scale models or plans sheets larger 
than 18 by 24 inches. Also include a list 
of all materials used and the sales receipt 
for the purchase of your acoustical panels. 
All this material must be mailed to the 
address shown in the coupon no later than 
February 1, 1985. Owens-Corning Fiber
glas will arrange photography of the grand
prizewinning project for publication. All 
secondary-award projects will also be shown 
in PoPULAR Sc1~NCE in photographs or 
sketches. 
• JUDGING (by Bob Vila and PS Reader 
Activities Editor AI Leesl will be completed 
by February 15, 1985, with winners noti
fied by that date. P1;zewinning projects will 
be published in a subsequent issue of PoPu
LAR Sc-IENCE. No entries can be otherwise 
acknowledged, and none will be returned 
unless accompanied by a written request 
a nd a self-addressed, stamped envelope. 

Copynghtad matunal 



All ten tapes shown here are part 
of this unique video offer. 

It's really amazing. If you own a video 
cassette recorder or VCR, chances are you 
have no idea what a vast difference there can 
be in video tape. So here are a few totally un
necessary facts before we get into some really 
exciting news. 

VHS stands for Video Home System while 
Beta stands for the Greek letter beta. Beta is 
similar to the shape of the letter "B" or the 
way tape is transported through the recorder 
of the Beta system which Sony invented 
several years ago. 

THE ADVANTAGES 
Both VHS and Beta formats have advan

tages. The VHS cassette can play for up to 
six hours on the slow speed of practically all 
VHS recorders whereas the most you get out 
of the Beta system is 41/2 hours on the longest 
playing cassette currently made. The Beta 
system has a better transport system than the 
VHS recorder, but most people prefer the ad
vantage of the 6-hour recording time on the 
VHS system. VHS outsells Beta by a ratio of 
five to one. 

Now you've almost become real experts on 
video tape. But if you'lllearn two more fancy 
words and one term, you'll really sound like 
experts. 

There are two problems with most video 
tape. One is called high "chroma noise:· This 
happens when your picture has bright 
saturated colors that seem to bleed into each 
other, appear fuzzy or are simply not clear. 

The second is called high "luminance 
noise'' which relates also to the clarity of the 
picture or the presence of snow. This snow 
is really the absence of a signal often caus
ed by uneven or badly-coated video tape. 

DROP-OUT RATE 
The last term to learn is called "drop-out 

rate" which is caused by the lack of magnetic 
oxide on the tape. Magnetic oxide is the 
substance that "holds" the signal, and often 
in the coating process, this one material will 
"drop out" of the mixture for an instant. On 
most recorders, you don't notice this because 
it appears for only an instant. But on a bad 
tape, it will appear in the form of black lines 
across your screen. 

So there you have it. You're an expert. You 
now know more than 99% of those people 
who own VCR's or buy video cassettes. Now 

If you own a VHS video cassette 
recorder, here's some explosive 

news that may just save 

get ready for the exciting news or what we 
simply call our "big pitch: ' 

BIG PITCH 
JS&A wanted to offer video tape in bulk to 

our customers. We saw the video tape market 
exploding and, quite frankly, saw an 
opportunity. 

In selecting what we offer in this magazine. 
we like to become experts on the technology. 
This helps us select the best products 
available and we can often pass our exper
tise onto our customers. 

When we investigated video cassettes, we 
found that European companies produced 
the best tape. In Europe, their TV system is 
different than ours. They have, for example, 
625 lines of resolution on their screens ver
sus 525 on the Amerian TV sets. European 
VTR's also operate more slowly than 
American VTR's. This means that the video 
tape must be higher quality than American 
tape to be able to capture the higher resolu
tion picture on a slower moving tape. 

TAPE LENGTH LONGER 
To get the best video cassette, therefore, 

meant getting one from Europe. But we 
discovered something else. Because the 
European VTR speeds are slower, their tape 
length is longer than ours. For example, on 
the popular VHS T-120 videocassette, the 
time of 120 minutes on the American 
videocassette turns out to be 129 minutes if 
the European videocassette was used on the 
American machines. 

So here's what we did. We checked out all 
the major European brands of videocasset
tes and found that the best one was produc
ed by Agfa. the German film manufacturer. 
We then arranged to import, in bulk, the best 
quality videotape they make in the same 
cassette they use in Germany and offer that 
cassette here under our name- all at a price 
at or below the best formulated tape you can 
get here in the US. 

The tape has an extremely low chroma and 
luminance noise characteristic with the lowest 
drop-out rate of any of the European casset
tes we tested. And Agfa's coating technology 
was derived from their extensive film-making 
experience, so their tape is made under film
making standards which are more exacting 
than those used for video tape. 

you lots of money. 

But the nice part about our tape is that you 
get an extra nine minutes recording time on 
the normal two-hour cassette. This gives you 
that extra edge when recording something 
longer than standard broadcast time periods. 

We are so convinced that the new JS&A 
brand video tape will compare noticeably bet
ter than your current brand that we are offer
ing you an incentive to purchase our tape 
right now. 

BULK PACKAGED 
Our suggested list price for these tapes is 

$14 each. We will offer them for only $8.50 
each if you buy a box of 10 for $85.00. 

We have kept the price this low because 
it does not come in a conventional sleeve, but 
rather it is bulk-packaged in boxes of 10 video 
cassettes: We also have handsome plastic 
cassette holders which come packaged in a 
set of 10 for only $10. 

Give the JS&A-brand cassette a test. When 
you receive your box of 1 0, take out one 
cassette and compare it to your current 
brand. If the JS&A tape is not noticeably bet
ter, then return your shipment for a full refund. 

We only ask that you record on one tape 
when making your comparison as we can't 
accept more than one used tape if you are 
not absolutely satisfied. 

JS&A has a real blockbuster video tape that 
really makes sense if you want the best tape 
in the world for a very reasonable price. And 
it's only time before it will really explode on 
the American scene. Order a test box at no 
obligation, today. 

To order, credit card holders ask for pro
duct by number (shown in parentheses) or 
send a check plus $4.00 for delivery. 
1 0 VHS T -120 (5058P) ... ..... .... . $85 
1 0 Cassette Boxes (5062P) .. . ....... 1 0 

PRODUCTS 
THAT 

THINK 
One JS&A Plaza 

Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 
IL residents add 7% sales tax. © JS&A Group, lnc .. 1984 
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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 dawn. 

30-Day FREE Trial! Ext.~~:GF~~crs 
NO OILIGAFION-NO SALISMAN Will CAll 
RUSH FOI.fY·BELSAW co. 
~'(JitJIYf 90553 FIELD BLDG. 
1 1 lilt 'KANSAS CITY, MO. 64111 

·---------------~ foley-Belsaw Co. 1 
90553 Field Bldg. I 

: Kansas City, Mo. 64111 I 
1 O YES Please send me complete facts about 1 
1 PLANER-MOLDER-SAW and 1 
I details about 30-day trial offer. I 
I I 
I Name I 
I I 
I Address I 
I I 

:CitY. : 
1 State io 1 

~-------------------------· 

Build Your Own Grandfather Clock 
Prices Starting Under 

saoo 
(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" 
~~ CLOCK COMH\.N\' 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 

Dept. 1219. Emperor Industrial Park 
Fairhope. Alabama 36532 • Phone 1-205-928-2316 

I am interested in D Do-lt-Yourself Kits 
(please print) D Finished Clocks 
Name ____________________ _ 

Street --------------------

City--------------------

State Zip 

Rid Your Prop 

Tum a mess like this ... 

into beautiful FREE mulch 
in less than one hour! 

©11184 Gerdln Wey Inc. 
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BrushPUes! 
Introducing ... the Amazing New 
SUPER TOMAHAWK Chipper/ 
Shredder ... exclusively from 
Garden Way! 
*It's • powerful Chlpper ••• handles big 

branches up to 3" in diameter with ease! 
*It'• an eHiclent 81tredder ••• turns almost 

any organic matter Into perfect mulch and 
compost Instantly! 

• Re.,olutl01111r1 New Compect Deslfln ... 
7 ways better than bulky "old-style" chipper/ 
shredders! 

*Prof-lonal Quallf1···designed, sized and 
priced for the homeowner! 

• ~clusl.,el1 from the makers of tiHI 

Tro1·81lt Tlllerl 

._ Send for FREE detoJis today/ ,_ 

r--- :::::.. -----· 
Garden Way Mfg. CO. Dept. A2272 

I 102nd St. & 9th Ave., Troy, N.Y. 12180 3 13 

YES I I want to know more about the amazing 
SUPER TOMAHAWK Chipper/Shredder! Please 
send me complete details including prices, 
models and Introductory savings right away! 

I 
I 
I 
I I Name ______________________ __ 

I Addres.._ __________________ __ I City __________ __ 

1 State _________ Zip __________ _ 

I 

Entertainment center 

ing value of R-12, which might be an 
attractive bonus). Most of the panels 
come in two-by-four-foot sizes, but a 
couple of types are four feet wide and 
up to 16 feet in length. You can choose 
any of these panels and use them in 
any way you wish to achieve sound con
trol in your electronic center. 

Joining me in judging this competi
tion will be the well-known profes
sional remodeling expert (and host of 
the PBS series This Old House) Bob 
Vila. That's Bob in the photo above, 
demonstrating one method of install
ing the 0-C panels-as a suspended 
ceiling to mask overhead eyesores, per
haps in an unfinished basement. But 
if your project doesn't call for this type 
of frame (made of wire-hung T-chan
nels with L-shaped support angles 
nailed around the perimeter), use any 
other method of installation that serves 
your purpose. And don't feel that the 
panels can only be applied to ceilings; 
if you prefer to mount them on a ver
tical surface, .. feel free. 

Original uses of the panels is only 
one thing that Vila and I will be look
ing for as we study your entries. We'll 
also hope to find clever construction 
ideas to house the electronic gear you 
choose to install on shelves or in cabi
nets. You may also want to provide 
~uilt-in seating and storage. 

Just what you include is up to you: 
Design the center for your own needs, 
and locate it in the most convenient 
spot in your home. Make it as large 
or as compact as its purpose and con
tents dictate. We've left the entry rules 
as flexible as we could to qualify as 
many readers as possible. Read the 
rules over carefully before you do your 
preliminary sketches and head for your 
lumberyard or home center. We'll be 
looking forward to seeing what you 
can accomplish in the next few months. 
Just remember that February 1, 1985, 
is the deadline.-Al Lees 

CopynghtL'd ma.enal 



It's amazing how people hate to wait. But 
here's how a few clever ideas can make a 
wait almost enjoyable. 

At one building, people were complaining 
about the wait for the elevator until manage-· 
ment in~alled mirrors on each floor. The com
plaints stopped. 

At one company, the frequency of com
plaints from callers who were left on hold 
dropped after a music-on-hold device was in
stalled in the company's phone system. 

Elevator riders were entertained by look
ing at themselves in mirrors and callers didn't 
mind the wait when there was music. But 
there's a new waiting problem that concerns 
many offices and can't be solved by mirrors . 
or mUSIC. 

THE WAITING ROOM 
JS&A has been using a clever device call

ed the lmtech Message Panel. In our recep
tion room is a small panel that flashes a 
message. 

Let's say we expect an important supplier, 
client or customer to visit us. First, the per
son enters and has a seat. On the display the 
message says " Welcome, Mr. Smith:' But 
then the message starts to scroll to the lett, 
"Welcome to the offices of JS&A-America's 
leading electronics marketing organization:' 

ONE PAGE OF SELL 
We can store up to 1650 characters or 

almost one page of fascinating information 
designed to sell our products or our com
pany, create an image or just plain entertain. 

But what about other uses? A progressive 
dentist can inform patients of the latest den
tal news. A doctor can advertise his services 
or a barber can sell hair grooming supplies. 
Not only will it entertain the person waiting, 
but it will be a unique source of free 
advertising. 

Did we say free? We shouldn't have. Ob
viously the device costs something to pur
chase but the payback is quick, the benefits 

Here's how to take advantage 
of a new advertising medium. 

The message panel is flat and looks 
good on a desk or any sales counter. 

obvious and you own the ad medium. 
Small retailers love the unit. Major depart

ment stores use them now on countertops 
and as part of displays. With the new wave 
of complicated products, these displays can 
often sell just like a trained sales clerk. 

The standard typewriter-style keyboard 
below the display lets you enter your 
messages and special effects quickly. . 

The unit can be programmed with nine 
separate messages that can be recalled at 
various times. This is perfect for restaurants 
or stores with daily or hourly specials. 

The messages can also be displayed in a 
pre-programmed sequence. For example, set 
it to go on in the morning with one message, 
automatically switch to another at lunch-up 
to nine times with nine different messages. In 
addition, it shuts itself off at night and turns 
itself on again in the morning. This is perfect 
for a storefront window or for any af)plication 
where automatic message changing is more 
convenient. 

You can program the unit quite easily 
through a built-in keyboard just below the 
display which is covered by a removable 
Plexiglass® panel. 

The lmtech Message Panel also has a built
in 5-year lithium rechargeable back-up bat
tery that will hold the current messages in 

memory for up to three months after you 
unplug the unit from an AC outlet. This means 
that you can move the unit to a new location 
or use it as part of a traveling sales presenta
tion without having to re-enter your message. 

40-YEAR LIFE 
The size of the Message Panel is only 73/4 

x 1 0 x 1112'' thick. Its bright fluorescent display 
has an average continuous-use life of nearly 
40 years. It will display both capital and lower 
case characters and a full range of special 
effects. The unit weighs less than 3 pounds 
and folds flat-perfect for travel. 

We urge you to test the effect of the device 
in your own business. Order one from JS&A. 
When you receive it, enter a sales message 
and a greeting for your next guest. Use it to 
entertain, inform or educate. If you own a 
small retail store, see how your customers are 
captivated by the display and how they stand 
there reading the entire message. 

If for any reason you are not convinced of 
the value or the benefits of the Message 
Panel, return the unit within 45 days for a 
prompt and courteous refund. 

There are other systems that have moving 
messages but none are as easy to carry, set 
up, or program and as inexpensive. Sparkle 
up your waiting room or sales presentation 
and turn a long wait into a great opportunity. 
Order an lmtech Message Panel, today. 

To order, credit card holders ask for pro
duct number 4033P or send a check for $395 
plus $4.00 for delivery. 

PRODUCTS 
THAT 

THINK 
One JS&A Plaza 

Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 
IL residents add 7% sales tax. ©JS&A Group. Inc .• 1984 
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Tooi-I.Jp. a real work pal. keeps your roo1s and partS at 
fingertips \'Vhere you need them ... \'Vhen you need them. 
Saves time and effort -no more losr partS. spills. scratches 
no more ups and downs. Just load up and roll to the joO. 

Tooi-IJp is sturdy. Great for under the hOOd work. 
hlgn up jobs or down low made easier. ~ inside or out. 
Adjusts up to 42" h igh. top can swivel. 
Telescopes. Holds up toloO#. 
For ~ur/ProreaJ-1 Use 
Kit easily assembled. Fabricated from 
finest steel. removable 14" x 19" 

I plastic trays foreasydean up. 

• • 
I 
I 

• 

Yellow enamel finish, black trays 
and \'Vheels. Knocks down tor 
easy storage \'Vhen not In use. 
Shipping weight 16#. only.S49SO 

AMERICAN MADE 

\\ 

----·- ORDER TODAY ----
Add. Ship/Handling cngs. s2.so 
Cal. res. add 6 1'2% sis. taX (S3.2IJ 
o Check. casn. M .O . 

0 0 C.O.D. Send 50% deposit . 
!5w 0 MasterCard 0 VISA Exp. Date ---
::J Acr.t. # ----------

Name -----------0 Address ----------:f City State Zip - - -

UJ L.:;;::::-- N.M.P. Inc. Dept P8 
942 E. Alosta 
P.O. Box 986-Azusa. CA 91702 

WEEKEND 
WELL DRILLER 

C 1984 OeepRock 

Now you can 
drill a water 

well or a free
flowing spring . 

1n your 
backyard. Have 

,....,.,._ all the pure, 

" 

fresh water 
you want 

FREE! 

Easy to 
as your 

power lawn 
mower! 

CALL TOLL FREE 
1-800-821-7700 

(Ask for Extension 5654) 

or write to: 

5654 Anderson Road 
Opelika, Alabama 36802 
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Bits&B es 
By JOHN FREE 

Shhh ... new printers 

New personal-computer printers usu
ally appear with a noisy clatter. But 
with updated printer technology, that's 
changed. Observed- but barely heard 
-at recent electronics trade shows in 
Chicago and Atlanta were: 

• A low-cost seven-color printer, the 
Okimate 10 (top left) from Okidata 
(532 Fellowship Rd., Mount Laurel , 
N.J . 08054) comes with interface mod
ules for Commodore and Atari home 
computers. A tutorial program is in
cluded plus "screen-dump" software 
that copies a color CRT image. The 
seven-pound $239 Okimate 10 uses 
thermal-transfer dot-matrix printing: 
Wax-based ribbon ink transfers to. any 
paper or clear plastic (for projection) 
when heated by the print head. More 
than 40 colors can be created by mix
ing primary colors. 

• A go-anywhere 80-to-160-column 
printer, the TTXpress (top right) from 
TTX Inc. (3420 E . 3rd Ave ., Foster 
City, Calif. 94404) is designed to oper
ate with portable computers. The $229 
thermal printer weighs only 2.2 pounds 

and works with four C cells or an AC 
adapter. This model requires ordinary 
sheet or roll thermal paper. Print speed 
is 40 to 50 cps. 

• A laser-based printer, the Laser
Jet from Hewlett-Packard (1820 Em
barcadero Rd., Palo Alto, Calif. 94303) 
is in a different price ($3,495) and per
formance class. The LaserJet (above 
photo, right) delivers letter-quality 
output (300-by-300-dots-per-inch reso
lution) and phenomenal printing speed. 
I stood next to a LaserJet at the At
lanta Comdex show and watched it 
quietly churn out eight pages a min
ute. H-P's new model is among the 
first to use Canon's "printer engine," 
based on its popular disposable-cart
ridge copier machines ["Bits & Bytes," 
June]. LaserJet works with any com
puter and handles graphics with the 
touch-screen H-P 150 (left in photo) 
or the IBM PC and compatibles. 

Integrated computer 

A variation of Commodore's top-sell
ing model 64 home computer features 

Continued 
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There's a real danger. And this invisible 
menace will affect nearly everybody reading 
this ad. 

The danger is pollution- but not the or
dinary kind. In fact, ten years ago, we didn't 
have this new kind of pollution. 

Ten years ago, cars didn't have catalytic 
converters. Today, these devices " grind up" 
the car exhaust into particles so small they 
form micron soot, and micron soot is so fine, 
it can be easily absorbed into your lungs. 
Even the EPA has stated, "Because it is so 
fine, such soo! particles stay longer and cause 
more damage in the respiratory tract.'' 

Ten years ago, homes were able to 
"breathe" or exchange air between the out
doors and indoors four or five times a day. 
Today our well-insulated energy-conscious 
buildings and homes create and trap pollu
tion that we breathe unwittingly. 

OTHER PROBLEMS 
• 

There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago
so bad that environmental groups are 
especially concerned over this new " time 
bomb" lurking in our environment. 

But American ingenuity hasn't been sitting 
still. A rash of small devices containing char
coal filters with fans and selling for around $30 
have flooded the market. But these devices 
only remove particles 5 microns or larger. To
day's micron soot is one micron or smaller. 
Cigarette smoke for example is 2 to 3 microns 
or smaller. 

70,000 UNITS SOLD 
In 1978, JS&A introduced the negative ion 

generator in a national advertising campaign 
and sold over 70,000 units. It was a device 
that cleaned the air by electrostatically remov
ing particles even smaller than one micron. 
Hospital burn centers soon began using com
mercial versions of the negative ion generator. 

Removing sub micron particles from the air 
was very important, but there was also a sur-

Surround your body or your work place with 
ion-controlled fresh air in America ~s finest 
bipolar electrostatic home precipitator. 

The new Fresh Air Bubble measures 3114 " in diameter 
and approximately BV2 " high and its wood 
grain styling will fit into most decor. 

pns1ng second benefit. The unit added 
negatively charged ions to the air. 

We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 

The opposite is true of positive ions which 
can be found in polluted environments, air 
conditioned office bu ildings and in 
automobiles. Many scientists believe that 
positive ions make you feel moody, depress
ed, irritable and restless. A negative ion 
ge11erator cancels out the positive ions and 
fills the air with negative ions. 

AN EXPERIMENT 
When you blow smoke into an inverted 

glass bowl and put it over an ion generator, 
the smoke immediately vanishes. Or if you 
place the ion generator in an odor-filled room. 
the room soon smells fresh . 

It was these experiments that really con
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon 
the market was flooded with competitive units. 
Many were not as efficient as JS&A's first 
model. Some emitted very few ions and one 
actually emitted dangerous levels of ozone. 
JS&A conducted independent laboratory 
tests which showed that JS&A's unit was in
deed the best. 

DON'T BE FOOLED 
Even today, ion generators are being sold 

that supposedly produce . tremendous 
amounts of negative ions. But there's a pro
blem. These units create electrostatic 
discharges which can be uncomfortable 
when touching a doorknob or someone else. 
And they often deposit the micron soot on 
walls and rugs too. 

JS&A had American scientists create an ion 
generator with a bipolar emitter which emits 
a balanced amount of negative ions to create 
a controlled ion environment. One emitter pro
duces negative ions and the other controls 
and shapes the ions to create an ion bubble. 

The end result is a unit which leaves just 
the right amount of negative ions in a large 

room, attracts the pollution particles and 
deposits them on a beautiful wooden collec
tor while keeping your floors and walls free 
of dirt. You're actually placed in a fresh air 
bubble while you work. sleep or relax and 
with no uncomfortable electrostatic charge. 
It's the best unit and we'll prove it. 

We'll enclose a white paper filter which you 
can place over the wooden collector. If the 
white paper is not blackened wrth micron soot 
after only ten days, please send your L!nit 
back for a full refund and we'll also refund 
your $3 postage and handling. And you can 
make that test anytime within 45 days after 
you receive your unit. 

The white filter test will prove just how dirty 
your environment really is and it will also 
prove the effectiveness of the Fresh Air 
Bubble- the best product sold today. 

REFRESHING DIFFERENCE 
We urge you to try the Fresh Air Bubble 

in your home or office. Put one on your desk 
or in any smoke-filled room. Notice the 
refreshing difference in your work environ
ment. Take it home and plug it in next to your 
bed. Chances are, you'll want to buy another 
one before our 45-day trial period ends: 

When you order the unrt, we'll send you the 
Fresh Air Bubble complete with instructions 
and a one year limited warranty. Then plug 
it in and leave it run all day and night. It costs 
only a few cents per day. 

The era of the bipolar electrostatic pre
cipitator as a home appliance is here. Order 
the best unit available at no obligation, today. 

To order, credit card holders call toll free 
and ask for product number 7054P or send 
a check for $69 plus $3 delivery. · 

PRODUCTS 
THAT 
THI~K 

One JS&A Plaza 
Northbrook, Illinois 60062 

CALL TOLL FREE; 800 228-5000 
IL reSidents add 7% sales tax. © JS&A Group. Inc .• 1984 



cM:tsort&SUUioon 
YOUR BEST 

CLOCKBUILDING 
SOURCE 

NAME 

ADDRESS 

• Great projects for 
any skill level. 

• Plans, hardware, flat 
lumber. 

• W. German move
ments with 36-month 
guarantee. 

• Widest selection of 
competitively priced 
quality quartz 
movements. 

• Solid brass dials. 
• Tools, books. 
• Customer service to 

help your project go 
smoothly. 

No matter what your 
clockbuilding needs, 
come to Mason & 
Sullivan first. We want 
you to be a great 
clockbuilder too. 
0 Send $2.00 to receive 

a one year subscription 
to our 56·page color 
clockbuilding supply 
calalogue. Includes 
clock kits, d ials, 
movements. weather 
instruments. hardware. 
tools. books, and 
accessories. 

CITY STATE ZIP __ _ 

c)Wason&~u.u.u. 
"Fine Clockmakera Since 194r 

Dept. 1336, W. Yarmouth. Cape Cod, MA 02673 

Heevy Duty L09 Splitter Selel 
Horizontal and Vertical 12 thru 

We now have a new 8 
Ton Electric Splitter. 

351on mOC:els al discount prices. 
Also all !he paris lo build your 
own. 
12'1• Ton e1t 28 ... 1728 
15'11 Ton .... .. 1132 ... 11188 
24'/t Ton .... . •t t42 ... 113H 

Will ahlp 12'11 Ton 
48 at.tea lor 180 

Log Splitter Perta 

On Sale Now $525 

2·Stege Ceat Iron Geer Pumps 
11 OPM !iil 150 PSI unlit more pressure is needed. 
Kocks down 10 tow GPM & up to 2500 PSI. Right hand 
rotation. can d~rec:t couple to 5 HP or larger engines. 
3600 max.RPM. 12Lbs. 
Item• 101 1... ...... 1108.00 • 
13.1 OPM @ 150 PSI/3100 RPM max. 
Item• 1013 ........ 1127.00 
1 I OPM ""with I HP+ 
Item• 1015 ....... 1157.00 
22 OPM uae with 10 HP+ 
Item• 1017 .. .... 1247.00 
Welded Cylinder 
llem• S02424 2"shall X 4"8ore X 24"Stroke ... l115. 
Tie Rod type Cylinder 
3V."X 24"Siroke X t 't,"Rodwolhcteves ... Onlyl82.00 
4·Wey Control Velvea 
Buill·1n relief valve. ~··,n·out oorts. ~·· cyhnrJer 
ports 
llem • 2010 ..... $43.75 
(Haa _...,,. aanalllve detent, handa·lraa on 
return atroke). 
Item • 2020 .. 158.50 

4000 & so"'oo..,..,.w_a_tt ___ _ 

Recoil & Electric Generators 
0roggs&Stralton8& 11 HPengones. 
State of the art rotary foeld desogn. •No 
power brushes 10 arc and replacer. 1 OO<Io' 
copper wound for longer tole. 1201240 
volt dual receptactes .tnherent toad protect oon 
Uem# S•ze Starter Sh WI L•sl Sale 
16402 4000walt recoot t28Lbs $ 1009 $485 
16403 4000wall etectroc 130Llls 51143 $559 
16404 •ecu•t $699 
16405 $799 

Geodesic Home 
Kits. 

Affordable. Highly Efficient. 
Ready to Assemble. 

A Monterey Dome is the home for all seasons 
and climates. A home that is easy to afford and 
simple to build. Save up to 60% on building costs 
and 50% on utilities. 

Engineered in kit form for the novice, first time 
builder. Ready to assemble with all parts precut. 
predrilled, color coded and lightweight. 

Available in sizes from under 700 to over 3500 
square feet with unlimited floor p lan ideas. Prices 
start at $3995. 

Send today for Monterey Domes 100 page 
color Catalog & Plans Book of affordable kit 
homes. $6.00. ------------1 0 Yes, I want to begin my Mont.,rey Domes experi· I 

I ence. Please send my 100 page copy of Monterey I 
Domes Catalog & l'fans Boolc. Enclosed is $6.00. 

I 0 Also, please send me the Monterey Domea Basic I 
Home Assembly Manual for an additional $5.00. 

I Name ________ I 
Address --------------1 City/State/ Zip ------------ I 

I Send to: MONTEREY DOMES I 
Dept. AR-9 

I 1760 Chicago Ave. I 
Riverside, Calif. 92517 

~----------..1 

Gas Engines (Horizontal) 
Hori zontal 
5 HP Tecumseh li."shatt •6051. .. 1134 
5 HP Briggsli."shaii•S053 ... 1144 
8 HP Tecumseh cas1 •ron steeve 
• 6081 ... 1181 
fo HP Tecumseh cas! oron , teeve 
• 6010 ... 1224 #60101 w/ electric start·$269 

Treller Perta 
480•8 4·hote wheel & hre • 1211 1241.00 
570a8wheet &1.re • 1212 133.00 
165•65a8wheel &llre • t214 .U2.00 
480a12 "'""' & tore • 1216 .IU.OO 
530•12wheet&hre • 1217 137.00 
Tra•lerl.ghiK•t • 1270 11e.oo 
20001b eapaellyspnnQsel • 1251 124.00 
H1oh speed 4 ·hole hubs & SP•ndles set wt th 
2000 tb capacoty S37 .50 

Sawtune 12 Volt Chain Saw Sharpener 
This lightweight. handheld. 14.000 RPM. ~~ 
12 volt grinder has been designed Iori · L 0 
heavy duty use and can be powered by 
car or truck battery. Comes complete 
with grinding wheel. "EZ"guage. and 
easy to follow instructions. Durable' 
Item• Sh Wt List Price 
15081 3 lbs $24 95 $16.75 

Chimney Cleaners (Ship 48 states $2.50) 
Designed to orov•de the best and least expensive 
method for cteanong the inner walls of chimneys 
where soot and other depos•ls accumulate. 
II em • Tyoe F ots these s•zes Sh.Wt. Sate 

& all on between 

1540 Rounu G"lo 11 " 6Lbs $21 .50 
1541 SQuare 6" 1o 11· 6Llls $21.50 
1542 Rectangle 6a10· t0• 14 6Lbs $21.50 
(Ordera Only!) Toll Fraa 1·100·533·5545 ext. 13994 

r-s;;dF;;FRiii~-;g~oi;c~~u~nitc~:;~~g·-··--
l Or send $6 for splitter desognt fact booklet & catalog 
1 Name l Stree --- -----------

l City 
I Stat-e::::::::~~=~~==~~=~=~~-Z-ip-;-_-=._-_~-----= 
l Northern Hydr•ullcs 
l 801 E. Cliff Road, Box 12 1 9, Dept. 
I Bu'rn~rvi,,e, Minnesota 55337 

13994 

Bits & Bytes 
built-in programs. The Plus 4 (below) 
has permanent-memory chips that 
store word-processing, file-manage
ment, spread-sheet, and graphics pro
grams. An enhanced BASIC is also 
built in. The less-than-$300 Plus 4 has 
60K of RAM available compared with 
39K in the less-than-$200 model 64. 
Described as a home and small-busi
ness "productivity tool," the Plus 4 
was introduced this summer along 

with new Commodore printers and 
other peripherals. Integrated software 
["Do-Everything Software," PS, Jan.] 
was first developed for the IBM PC 
and its imitators with 16-bit micro
processors. Many of these disk-based 
programs require more memory than 
eight-bit computers such as the Plus 
4 can address. The 16-bit-oriented 
software provides more-powerful and 
more-flexible programs than the bud
get-model Plus 4. 

Shrinking drives 

Microdisks such as Sony's 3.5-inch 
shirt-pocket-size design ["War of the 
Microdisks," PS, Dec. '83] are going 
into more and more microcomputers. 
Flexible disks are sealed in rigid plas
tic for protection, and a metal hub ac
curately centers disks to permit higher 
track densities. Last year a Sony offi
cial told me that 3.5-inch microdisk 
drives were already miniaturized-not 
candidates for further shrinkage such 
as the half-height 5'14-inch floppy-disk 
drives going into most personal com
puters these days. (Two half-height 
51/4-inch drives can occupy the same 
space as one ordinary 511.!-inch drive. ) 

But as you might have guessed, 
there's no end to miniaturization. I 
spotted new half-height 3.5-inch drives 
at the Atlanta computer show. Made 
by Citizen Watch (2501 Colorado Ave., 
Santa Monica, Calif. 90404) for com
puter manufacturers, these floppy
microdisk drives, in both front-loading 
and flip-up top-loading configurations, 
are just one inch high and 3.9 inches 
wide. 

Meanwhile, as smaller, more-sophis
ticated personal computers with larger 
memories are introduced for business

Continued 

CopynghtL'd ma.enal 



It's called a precision runner 
but the Precor power assist 

treadmill will amaze you 
with its computer electronics. 

By: Joseph Sugarman, President 
JS&A Group, Inc. 

People often ask me, "Since JS&A sells all 
of these neat electronic products, which ones 
are your favorites?" The product above ranks 
as one of my all-time favorites- one that I per
sonally use every day. 

I used to run outside-a few miles a day. 
There were times when I've fallen, hurt a knee 
and braved all kinds of weather, dogs and 
cars. But what I didn't realize was that as 
much as I enjoyed jogging, I was really do
ing damage to my knees, ankles and hips. 
Then I got a sample of the Precision Runner 
made by Precor. 

On the Precision Runner I noticed that my 
knees never bothered me, and the running 
surface cushioned my stride so I actually did 
not experience some of the stress from run
ning on cement or on uneven terrain. And 
then there was the convenience. 

PRETTY ROUGH WEATHER 
Here in Northbrook, Illinois Oust ouside of 

Chicago), we have some pretty rough 
weather. Obviously, running indoors sure 
beats snow, wind, rain, bitter cold or those 
record summer heat waves. But I found 
myself preferring to run on my Runner even 
in perfect weather, and I've all but given up 
running outdoors. Here's why. 

Aside from feeling safer without a single 
sore knee or ankle and aside from having the 
convenience of running indoors, I finally have 
precision control over my speed, how 
far I've run and the time that I run. I set the 
speed for 6 mph and comfortably run for 20 
minutes. I run exactly two miles every day, 
produce a good sweat and comfortably stay 
in my target zone (the heart rate that provides 
the maximum benefit to your circulatory and 
respiratory systems). 

I also watch the morning news on TV so 
I'm entertained, informed and often educated 
while I'm exercising. 

POWERFUL MOTOR 
The Runner incorporates a powerful motor 

and a heavy flywheel that rotates at a high 
speed. A photo optic cell looks at every 
revolution of the flywheel and breaks the 
revolution into 80 separate segments or ap
proximately 100 each second. 

Each time you step on the treadmill belt, 
the entire system senses that step through its 
photo optic sensor and transfers that informa
tion to the unit's microprocessor which then 
adds just the right amount of power to the 
motor. And it happens so quickly that you 
don't perceive anything. This system will ride 
just as smoothly for an eight-year old as it will 
for a 300-pound football player. And its speed 
and distance readings are as accurate as a 
stopwatch. 

The plate underneath the running surface 
stays cool. It was developed especially for 
Precor by the aerospace industry and its 

composition is so confidential that for com
petitive reasons, Precor doesn't want it 
publicized. Even the special running belt is 
imported from Switzerland. 

With all its electronics and moving parts 
you'd expect service to be a problem. Once 
again here's where Precor really shines. Their 
first production model produced over one 
year ago is still running in an exercise salon 
where it has been used almost daily for a total 
of over 2,700 miles without a service problem. 
They are designed to be service-free. But it's 
·:heir quality control system that really 
deserves mention. 

ACTUAL FEET 
Precor realized that it would be difficult to 

inspect or test a Precision Runner with sim
ple machines like they could use on a bicy
cle. A treadmill required human interaction
actual feet hitting the surface. So after each 
unit is completed, tested and certified perfect, 
somebody from top management runs two 
miles on the unit as their final quality control 
procedure. 

And there is no compromise. The Precor 
Runners have to be perfect before they leave 
the factory. This makes for very satisfied 
customers and the healthiest top manage
ment team in America. 

The Precor Precision Runners are built of 
anodized aircraft aluminum with a running 
surface that allows a slight give to cushion 
each stride. It feels like a latex track used by 
professional at~letes. 

The speed can be adjusted from one to 
eight miles per hour and an optional 
mechanism lets you tilt the track up to 15 
degrees on one of the models to simulate a 
hill. This is a great feature for people who like 
to walk yet want a real workout. Walking uphill 
gets your heart pumping and your lungs 
working and your body perspiring just as if 
you're jogging at eight miles per hour. A com
bination of jogging and a track tilt can give 
even the best athlete a real challenge. 

RUN LONGER 
I have found that I can run longer on the 

Precision Runner than I do outside. With the 
Precor, there's none of the spikings, jarring, 
or pounding my body experiences from ce
ment sidewalks. There are no wind resistance 
and temperature extremes. I'm actually en
couraged to use the Runner because first, I 
feel great after I use it, but also because of 
its accuracy. I know exactly how far I've run 
and at exactly what speed. The only thing that 
has varied in the year I've used it is my pulse 
rate and weight. I've watched both drop. 

The display on all Runners shows either the 
elapsed time, speed in miles per hour or the 
actual distance run. You can automatically cy
cle between all three readings or hold one of 
the three on the display. 

UHere in Northbrook we 
have pretty rough . 
weather, but I've 
discovered that a 
good treadmill is 
more than a bad 
weather alternative. '' 

The Precor model has a running surface 
of 17 x 54" and takes up a floor space of 26 
x 72: ' There are actually two versions of the 
Precor-one with elevation, the other without. 
The unit with elevation weighs 155 pounds 
while the one without weighs 145 pounds. 

The Precor travels at a top speed of 8 mph. 
Which one to choose? Both models are made 
by Precor so you get the same quality and 
advanced electronics. I preferred the Precor 
910ei with elevation as did most of our staff 
who tested it and practically all our customers. 

Elevation gives you many more advan
tages over a flat surface. On the 91 Oei, you 
can swivel in as much elevation as you want 
with just a slight touch of the power-assist 
elevation system. It's so easy that my ten-year 
old daughter can do it. The angle is displayed 
on an easy-to-read scale. 

Whichever model you choose, we'll pay all 
the freight charges to your location. (There's 
a surcharge to Alaska and Hawaii.) You'll 
have 45 days to test one and decide. 

LONG ENOUGH 
45 days is a long time for you to use it every 

day and notice the improvement in your 
physical condition. It's a long enough time for 
you to test the unit's quality, and to see how 
it holds up against the pounding you're go
ing to give it. And finally, if you normally jog 
outdoors, it will demonstrate the advantages 
of jogging on a better, more secure surface 
without any of the disadvantages of jogging 
outdoors. Then, at the end of the 45 days, 
make your decision. 

If you're not absolutely pleased with your 
unit, return it within a few days for a prompt 
refund. We pay the freight to your place and 
you pay the freight back to ours. 

I can't express enough enthusiasm for the 
Precor Runners without sou;1ding like a 
Madison Avenue pitchman. I just plain like the 
system. It has changed my life and given me 
full value in just the first year I've used one. 
I'm encouraged to use it every day, I feel 
healthier and I keep my weight in check. I 
urge you to try one, too. 

To order, credit card holders call and ask 
for product by number (shown in paren· 
theses) or send a check to address below. 
Precor 91 Oei with Elevation (7013P)$2, 195 
Precor 91 Oe (7014P) ... .... ..... 1,995 

PRODUCTS 
THAT 

THINK 
One JS&A Plaza 

Northbrook, Illinois 60062 
CALL TOLL FREE 800 228·5000 
IL residents add 7% sales tax. © JS&A Group. lnc .. 1984 
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CUT FUEL BILLS 
s100 IO saoo: .. 
Pays for itse'f in one year. 

Robertshaw gives you a family of thermostats that 
you can easily program to cut down costly heat
Ing and cooling. Choose the model that matches 
your lifestyle and delivers: 

• Automatic savings when you want it, comfort 
when you need it. 

• Fast payback, years of savings. 
• 15% Energy Tax Credit, state and local credits. 
• Strong 3-Year warranty 
• Armchair programming- exclusive 

New ENERGY MANAGER™ 
Deluxe Electronic Setback 

M O 

-
T60 Models 

• Multiple daily programs 
• 7 -day weekly schedule 
• Exclusive- armchair programming 

Standard Electronic Setback - --- .. ... ... -

. T50 Models 
• One or two dally programs 
• Repeats programs until changed 
• Battery backup retains programs 

Popular Quartz Thermostat 
• 

T33 Models 
• One or two daily programs 
• Automatic setb~ck with quartz accuracy 

Robertshaw Quality. Millions of Robertshaw ther
mostats are used in commercial and residential 
buildings-worldwide. Your assurance of reliability 
... Robertshaw has been a leading manufacturer 
of controls since 1899. 
Guaranteed Savings. If properly used. this thermo
stat will pay for itself in one year. Or simply return 
it to the store where you bought it and your pur
chase price will be fully refunded. Fair enough? 

Sold nationally by home centers, hardware 
stores, and mass retail outlets. 

• 

• 
CONTROLS COMPANY • • .••.•• • 
Consumer PYoducts Merketing Group 

• • 
• 
• 
• 
• 

100 W. Victoria Street. Long Beach. CA 90805 
The Energy Control Company' 

*Based on $1 .000 in heating bills. ASH RAE Journal 
Study shows savings up to 30% with a 10° setback 
for two 8-hour periods. 
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Bits & Bytes 
es, Winchester-type hard-disk systems 
are also shrinking. Half-height 51/4-
inch Winchester drives with super-fast 
access to 10M or more are now made 
by several firms. In addition, 3.5-inch 
hard-disk systems plus other sub-51/4-
inch sizes are appearing. 

APC versus PC 

A 16-bit personal computer from NEC 
(1414 Massachusetts Ave. , Boxbor
ough, Mass. 01719) priced under $2,000 
is partially compatible with the more
expensive IBM PC. NEC rolled out its 

... 

. --------=-.... . .... . . . ,......, ....... ,,,,,, 
fi&:_~~. 

··-· - -""'""- v • < ..., 

">!. • • 

new APC UI (above) at about the 
same time that IBM slashed prices on 
its best-selling PC models. The basic 
APC III has a 14-inch monitor, one 
51/ ,-inch disk drive, and 128K of RAM. 
NEC also ~laims superior optional 
graphics, and upgraded models can 
use the UNIX operating system as 
well as MS-DOS. 

IBM trimmed its basic PC-model 
price about 23 percent, down to $2,520. 
But IBM also boosted the memory in 
its standard models to 256K- ade
quate for the newest integrated-soft-

ware packages such as Ashton-Tate's 
Framework ["Bits & Bytes," Aug.]. 

Graphic scanner 

Need to blend images with words and 
display or print them with a personal 
computer? A package for IBM's hard
disk PC contains a graphic scanner 
(bottom photo, preceding col. ) plus 
a plug-in board and software to create 
documents with both pictures and 
words. The scanner systems, from 
Datacopy Corp. (1215 Terra Bella Ave., 
Mountain View, Calif. 94043), cost in 
the $9,000-to-$10,000 range and work 
with several popular word-processing 
and data-base programs. The scanner 
converts pictures -or actual objects 
-into digital signals for video display 
or printout. Wang recently introduced 
a similar system for one of its personal 
computers. 

Look, no keys 

In one booth at the Comdex show I 
spotted someone behind an IBM PC 
who was busily entering numbers with 
Lotus 1-2-3 data-management soft
ware. But here's a new twist: No key-

board was present. Instead, numbers 
were being "written" into the PC on a 
Penpad, a special graphics tablet from 
Pencept, Inc. (39 Green St. , Waltham, 
Mass. 02154). 

The $995 Penpad 320 (above) com
bines the functions of a mouse, key
board, and graphics tablet. Programs 
on a plug-in PC card enable Penpad 
to "recognize" hand printing from its 
electronic pen and to translate the 
printing into ordinary alphanumerics 
on the screen. This, plus fast cursor 
movements with the pen, speed things 
up: Instead of 15 keyboard entries to 
change a value in a 1-2-3 spread sheet, 
only three steps are necessary with 
Penpad. Similarly, Penpad graphs a 
spread sheet in 15 steps versus 48 
with a keyboard. Software for the tab
let helps you create custom business 
forms for simplified data entry, graph
ics for slide presentations, and other 
functions. 1lfil 

Copynghted material 



NEW 128K -MEGA BYTE DUAL DISK DRIVE-80 COLUMN 

HOME • BUSINESS • WORD PROCESSING 

100 CPS 

4023 Printer 

8050 
Dual Disk Drive . 

l Mega Byte 

(If ordered 
before 9 / 1/84) 

---
8128 Computer 

128 K 

List Price $371.7.95 

LOOK AT ALL YOU GET FOR ONLY$ 895. 
LIST PRICE 

• B128 COMMODORE 128K 80 COLUMN COMPUTER $ 995.00 
• 8050 DUAL DISK DRIVE (over 1 m illion bytes) 1795.00 
* 4023 - 100 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 499.00 
• 12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249.00 
• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49.95 
• 1100 SHEETS FANFOLD PAPER 19.95 
• ALL CABLES NEEDED FOR INTERFACING 102.05 

TOTAL LIST PRICE $ 3717.95 

-. 

12" HI Res Monitor 

Printer replacement options (replac~ the 4023 with the following at these sale prices) 

* Olympia Executive Letter Quality Serial Printer 
* Comstar Hi -Speed 160 CPS 15 W' Serial-Business Printer 
* Telecommunications Deluxe Modern Package 

LIST 
$699.00 
$779.00 
$ 199.00 

SALE 
$ 399.00 
$ 499.00 
$ 139.00 

Plus You Can Order These Business Programs At Sale Prices 

LIST SALE LIST SALE 
Professional 80 Column $149.95 $99.00 Payroll $149.95 $99.00 

Word Processor Inventory 149.95 99.00 

Professional Data Base 149.95 99.00 General Ledger 149 95 99.00 
Accounts Receivable 149.95 99.00 Financial Spread Sheet 149.95 99.00 

Accounts Payable 149.95 99.00 Program Generator 149.95 99.00 

15 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM PACKAGE!! If it doesn't meet your expec
tations. just send it back to us prepaid and we wil l refund your purchase price!! 

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or programs 
fai l due to faulty workmanship or material we will replace it IMMEDIATELY at no charge!' 

Write or Call For Free Catalog and Spec Sheets!! 

I • 

IAdd'iSO.ooTo;";hiPPi~-;.'dha"~l;-gi!------, PRDTECTD 
I $100.00 for Canada, Puerto Rico, Hawaii orders. I 
I WE DO NOT EXPORT TO OTHER COUNTRIES. I 
1

1 

Enclose Cashiers Check. Money Order or Personal Check. Allow 
1
1 

14 days for delivery, 2 to 7 days for phone orders. 1 day express 
I mail! Canada orders must be in U.S. dollars. We accept Visa and I 
I MasterCard. We ship C.O.D. to U.S. addresses only. I 
~----------------------

ENTERpRIzE s (WE LOVE OVA CUSTOMERS! 

BOX 550, BARRINGTON, ILLINOIS 10010 
Phone 3121312·5244 to order 
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Computer Adventures 
Readers share their offbeat 
experiences in home computing 
By WARREN L. KAFITZ . 
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ILLUSTRATION BY ROY OOlY 

BASIC shopping 

When it comes to grocery shopping I'm 
known as the "pusher" in my family. 
No, that doesn't mean I push for junk 
food or rush the family to the car to 
get it done. It means that while my 
wife picks items from the store shelves, 
I push the cart. 

I push it up the aisle for this, down 
the aisle for that, up the aisle again 
for something she forgot, and maybe 
back down once more for another item 
she can't find. · Over here for a sale, 
over there for a special, three times 
around the same corner, twice to the 
bakery section-and all while a voice 
on the P.A. system welcomes shoppers 
to "the store with the biggest selec
tion in town." My legs are not thrilled. 

I knew there must be a better, more 
logical way to buy groceries. The 
answer? You guessed it: a computer 
program for my Radio Shack TRS-80 
Model III to help organize our shop
ping. We've been using the program 
for nearly 18 months, and it not only 
saves shopping time but helps save 
money as well. 

Anned with a list of groceries to buy, 
I do the chore in one pass; no more 
backtracking. Our shopping time has 
been cut in half, and because the com-
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puter also keeps track of the prices, 
we're able to watch for bargains. 

The program, written in BASIC, is 
simply a data-entry-and-retrieval sys
tem. It can be designed in a variety 
of ways depending on the information 
you'd like included. But be sure it in
cludes everything: My final program 
uses menus to enter data and lists 
every grocery item by aisle, size , 
number to keep on hand (desired in
ventory), number on hand (actual in
ventory), base price, current price, 
lowest price, highest price, and the dif
ference (base price minus current 
price). The data are stored using ran
dom data files. 

To start the program you must first 
make a list of all the items you nor
mally purchase at the grocery store. 
This is the hard part, but bite the 
buJlet- or a saltine- and empty the 
pantry. As you return everything to 
the shelves, enter the list into the 
computer. 

The price and location (aisle) of 
each item are recorded on your first 
trip to the store. Mark them on your 
new grocery list and enter the infor-

mation into the computer later. The 
first price you enter will become the 
base, current, lowest, and highest price. 
From these the computer will auto
matically calculate any future price 
changes in the lowest, highest, and dif
ference categories. 

Once done, hang the master grocery 
list in a convenient place in the kitch
en or pantry, and check off items as 
you use them. The night before go
ing to the store, the items checked 
are entered into the computer and a 
list of "what to buy" is printed. The 
printed list is automatically sorted by 
aisle number and contains all the 
information on each item plus the 
quantity and total cost based on the 
current price. 

After returning from the store, any 
price changes or new ·additions must 
be entered. This is made quick and 
easy by the use of the random data 
files. Only the record number for each 
used item and the quantity on hand 
need be entered to update the list. The 
program will adjust the low- and high
price categories and make the on-hand 
category equal the keep-on-hand. A 
new alphabetical master list is printed 
for use next week. 

A lot of work? Not really. After a 
few times the list becomes very much 
routine- about as routine as pushing 
a shopping cart. And besides the time 
you'll save at the store, there is always 
money: Our master grocery list con
tains 169 different items, and the total 
price-carefully computer-controlled 
-has increased just 8.6 percent since 
May 1982. 11!1 

Out of the mouths ... 

As a computer scientist, I often give 
talks to local schools. During a dem
onstration for my daughter's first-grade 
class I continued to emphasize that 
"computers can only do what you teach 
them to do," to stress the importance 
of programming. 

A few weeks later I brought home 
a personal computer. As my daughter 
watched me work she said, "Daddy, 
computers can only do what you teach 
them to do." 

Enthusiastically, I told her she was 
right. And as I swelled up with great 
pride in her intelligence-and my 
teaching ability-she added, "But 
at night they can do whatever they 
want." -David Conner 

$200 (Of $50) for your Idea 
Do you have an unusual use for your personal computer? 
Send us a description, and we'll pay $200 if we use it. Do 
you have an interesting (perhaps whimsical) computer· related 
fact or short story to tell? We' ll pay $50 i f i t's used. Send 
them lo Bill Hawkins, Compuler Adventures. POPULAR SCIENCe. 
380 Madison Ave .. New York. N.Y. 10017. 
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New NRI home training.~pa~s 
for a nrwardi~ career 1n AI nencas 
newest high·~chnology field. 

The wave of the future Is here. Already, advanced robotic systems are producing 
everything from precision electronic circuits to automobiles and giant locomotives. 
By 1990, over 100,000 "smart" robots will be in use. 
Over 25,000 New Jobs 

Keeping this robot army running calls for well-trained technicians ... people who 
understand advanced systems and controls. By the end of the decade. conservative 
estimates call for more than 25,000 new technical jobs. These are the kind of careers 
that pay $25,000 to $35,000 a year right now. And as demand continues to grow. 
salaries have no place to go but up! 
Build Your Own Robot As You Train at Home 

Now, you can train for an exciting, rewarding career in robotics and 
Industrial control right at home in your spare time. NRI, with 70 years of 
experience in technology training, offers a new world of opportunity in one of 
the most fascinating growth fields since the computer. 

You need no experience, no special education. NRI starts you at the 
beginning, takes you In easy-to-follow, bite-size lessons from basic electronics 
right on through key subjects like instrumentation, digital and computer 
controls, servomotors and feedback systems, fluidics, lasers. and 
optoelectronics. And it's all reinforced with practical. hands~n experience to 
give you a priceless confidence as you build a programmable, mobile robot. 
Program Arm and Body Movement, Even Speech 

Designed expecially for training. your robot duplicates all the key ele
ments of Industrial robotics. You learn to operate. program. service, and 
troubleshoot using the same techniques you'll use in the field. It's on-the
job training at home! 

Building this exciting robot will take you beyond the state of the 
art into the next generation of Industrial robotics. 

You'lllearn how your completely self-powered robot interacts 

with its environ
ment to sense light. 

sound, and motion. 
You program it to travel 

over a set course. avoid 
obstacles using its sonar 
ranging capability. Program 
In complex arm and body 

movements us!Jig its special 
teaching pendant. Build a 

wireless remote control device 
demonstrating Independent robot 

control in hazardous environments. 
You'll even learn to synthesize 

speech using the top-mounted 
hexadecimal keyboard. 

Training to Build a Career On 
NRI training uniquely incorporates 

hands~n building experience to reinforce 
your learning on a real-world basts. You get 

professional instruments. including a digital 
multimeter you 'II use In experiments and dem

onstrations. use later in your work. And you get the 
exclusive NRI Discovery Lab~. where you examine 

and prove out theory from basic electrical concepts to 
the most advanced solid-state digital electronics and 

microprocessor technology. Devised by an experienced 
team of engineers and educators, your experiments, 

demonstrations, and equipment are carefully Integrated 
with 51 clear and concise lessons to give you complete 

confidence as you progress. Step-by-step, NRI takes you from 
the beginning, through today, and Into an amazing tomorrow. 
Send for Free catalog Now 

Send for NRI' s big free catalog describing Robotics and 
Industrial Control plus over a dozen other hlgh·technology 

courses. You'll see all the equipment you get in detail, get complete 
descriptions of every lesson, find out more about career 

opportunities for trained technicians. There's no cost or obligation, so 
send today. Your action today could mean your future tomorrow. 

You get and keep Hero 1 robot with gripper arm and 
speech syuthesfzer, NRI Disc:oYery Lab for electroolc 
aperimentation, professional multimeter with 3'h· 
digit LCD readout. 5 rrast-tradt training lessons. 

., . --~ .. .,. . ... , . 
• ' • ... 

NRISCHOOLS 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave. 
Washington, DC 20016 

WE'LL GIVE YOU TOMORROW • 
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You've probably clamped a stop block 
to the table of your radial-arm saw 
when you needed to cut several iden
tical lengths. My version is more ver
satile: It slips on and off the fence eas
ily for use on either side of the blade. 
Install the T-nut before face-gluing 
the two blocks. · 

The splitter shown at bottom right 
keeps the kerf open (on rip cuts) after 
the work has passed the blade. It locks 
between the fence and rear ~ble 
board-secured at any point. And it 
adjusts to various widths of cuts, be
cause the splitter blade is on a thread
ed rod. (Use v.-in. plywood as a spacer 
between the rest of the rear 'table 
board and fence so the table clamps 
provide pressure against the fence 
along its entire length.)-R . J. De 
Cristofaro 

.. 

Save yourself co~ 
and unnecessary 

service calls 

This unit was designed for the overage indi
vidual. You need no technical training to use it. 

Whether you rent or own your phone. it is 
now the customer's responsibility to know 
where the phone trouble is, in the line or the 
phone. If you call the wrong company for ser
vice, you will be charged up to FIFTY dollars for 
a service call. 

This new all electronic unit simply plugs into 
the wall jock, the phone plugs into it and indi
cates whether your trouble is in the phone or 
the telephone line. 

Please print dearlv and 
order pour phone tester now ••• 

lAKES MANUFACTURING CO. 
Post Office Box 24339 
Huber Heights, Ohio 45424 
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80TH AUDIO ._,e pay all 
postage and 
handling 

and VISUAL SIGNALS 
MADE IN U.S.A. US Patent Pending 

••••••••••••••••••••••••••• 
: AVAILABLE O"LY BY MAIL ORDEAl : 
• • • • • • • • • 

Bonk checks and Postal Money Orders will be shipped 
immediately. Personal checks must clear prior to ~hip
ment. Please allow 2 to 8 weeks for delivery. Ohio resi
dents odd . 77t. state tax . 

Nome 

Address 

• • • • • • • • • • 
• City State Zip Code • 
• Every unit covered by a 2 year warranty • 

••••••••••••••••••••••••••• Copyngilt8d matenal 
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' / TBE PORTABLE GUEST 
BED YOU STORE 

ONASBELF! 

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 less pressure. 
You don't toss and turn as much and you generally sleep deeper and 
more restfully because of less 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. 

• 
THE PERFECT PORrABLE 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. 

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 
0 Singles {29" x 72") U $29.95 {600) 
0 Twin {39" x 75") 0 39.95 {601) 
0 FuU {54" x 75") 0 49.95 (602) 
0 Queen {60" x 80") 0 59.95 {603) 
0 King (76" X 80") 0 69.95 (604) 

Velveteen 
u $39.95 {605) 
0 49.95 (606) 
0 59.95 {607) 

B ~~:~~ ~:~ 
0 AIR PUMP (669)-$14.50 plus $2.00 shipping ea. 

MAIL THIS COUPON WITH YOUR ORDER 

816B STATE STREET, DEPT. B D t 6 4 
SANTA BARBARA, CA 93101 
America's Premium Direct Mail House Now In Our 8th Year 

Lo~yrigh '-' ma.enal 



Taking Care ofThur Car 
By STEVE MERCALDO 

Got a useful car tip? Send i t (with Social Securi ty 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 tips can be returned. 

. . 
• • . . ' 

. . . ' 
. . . . ' 

Brake-pad checkup 

INSPECTION 
HOLE 

Routine brake-pad inspections reveal 
unsafe conditions and minimize repair 
costs. First inspect the pad -lining 
thickness. It should be no less than 
the manufacturer's minimum thick
ness specification or at least the thick
ness of the metal part of the pad. Also 
look for cracked or loose lining mate-

-

Wax enthusiastic 

Paste wax hand-applied once a year 
at springtime is still one of the best 
ways to protect your car's finish. To 
make it easier: Apply the wax over a 
two-foot-square area, then sprinkle it 
lfghtly with corn starch and buff with 
cheesecloth; the corn starch provides 
"tooth" for a high gloss without streak-. . 
mg or smearmg. 
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OUTBOARD 
BRAKE PAD 

rial. Probe with a screwdriver, and 
condemn any pads where there is 
movement between the lining and 
metal part of the pad. It's also good 
practice to look for grease or brake
fluid leakage on the lining material. 
Finally, look for any foreign matter 
that might cause the pads to grab. 

Overlooked hose 

An often-overlooked part of the cool
ing system is the bypass hose. Its job 
is to allow coolant to circulate in the 
block when the engine is cold and the 
thermostat is closed. A failed bypass 
hose could result in a complete loss of 
coolant. Periodically check this · small 
but important part of your auto
mobile's cooling system. 

Universal solution 

-~ -

If you've ever used a universal joint 
with a socket wrench and extensions, 
you know how difficult it cari be to 
hold the joint at the desired angle. A 
solution: Insert the joint into a piece 
of hose or a flexible spring. This should 
ensure a smooth angle of rotation for 
your socket &etup. 

·Switch removal 

To replace a dash-mounted headlight 
switch you must usually· remove the 
knob and shaft assembly to get to the 
switch-retaining nut. Try this: First 
remove the negative battery cable and 
pull the switch to the "on" position. 
Then simply depress the release but
ton on the switch, and pull the knob 
out of the headlight switch. 

Cllpyngh'eo m tenal 



ElECTR(]f:iU~913[][]K LLUB BUILD A PERSO~JL 
E!\RTH STJmOS 
t'OR M'ORLDWIOE 
SATELLITE TV 
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State-of-the-art Technology ... Hundreds 
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' 
1474 1860 

List $16.95 Lilt $18.116 

1557 1487 
List $14.116 List $15.95 

'if(Ilm ~ • 
ldSTfl I 

i IC 
COOIJOO~ 

• 

! - .. ~· ...::-... ,, •:;..-::" -..... =--·--- ... 
1538 

Ust $111.116 1532 
Ust $10.116 (PIII»>') 

1337 
List $10.95 

1671 
Ust $21.116 

1188 I 
List $18.95 1537 

I 
.,_ 

CEllUlAR 
COMMUNICATIONS 

Til ll1f 

I 
-.r T[L[PitOa I!Sltl 

I 

.... -

1882 
Ust $14.115 

15116 
List $21.95 

1211 
List $16.95 

1632 
List $16.95 

1306 
Ust $8.95 (p8fler) 

1 N JJ I:RSTANDING 
El.ECTI!ONICS 

~" ,._,,..,, 
• 

1553 
Lilt $15.95 

List $11.85 

FREE guide to 
mail order sources 
for electronic parts 
and components 
A $6.95 ~ . 
Value! if~ed~~· . ~ I 

.G ~e.rs ~cs/ 

FREE When You Join Now )llooo-,/~~--=::::t 
7 very good reasons to join •-------------... , ~ · .o-b ~-· 
the Electronics Book Club I ELELTR[]I~ULS Bm:n-1 LLUB -~ · / 11 I P.O. Box 10 ...._..._..__ 

• Big Savings. Save 20% to 75% on books sure to increase 
your electronics know-how 
• No-Risk Guarantee. All books returnable within 10 days 
without obligation 
• Club News Bulletins. All about current selections-mains, 
alternates, extras-plus bonus offers. Comes 13 times a year 
with hundreds of up-to-the-minute titles you can pick from 
• " Automatic Order." Do nothing, and the Main selection will 
be shipped automatically! But .. . if you want an Alternate 
selection-or no books at all-we'll follow the instructions you 
give on the reply form provided with every News Bulletin 
• Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and quality for big discounts of 60% to 
80% 
• Extra Bonuses. Take advantage of added-value promo
tions, plus special discounts on software, games, and more 
• Exceptional Quality. All books are first-rate publisher's edi
tions selected by our Editorial Board and filled with useful, 
up-to-the-minute information 

1 Blue Ridge Summit, PA 17214 - I 
1 Please accept my membership in the Electronics Book Club and send the 5 volumes I 

circled below, plus, my FREE copy of The Electronics Buyer's Guide, billing me $2.95 1 I plus shipping and handling charges. II not satisfied, I may return the books within ten I 
I days without obligation and have my membership canceled. I agree to purchase 3 or 

more books at reduced Club prices (plus shipping/handling) during the next 12 I I months, and may resign any time thereafter. 

1 8oo 116o 1195 1199 1211 1218 1306 1337 1409 I . 
1 1419 1474 1497 15o1 1531 1532 1536 1537 1539 1541 I 
1 1553 1557 1585 1604 1632 165o 1665 1671 1682 I 
I ::~ss - Phone ~ 
I City I 
~ ~~ ~p I 
I 

Valid lor new members only. Foreign applicants will receive special ordering Instructions. Canada 1 
must rem~ in U.S. currency. This order subject to acceptance by the Electronics Book Club. 

• P5-9&4 I ______________________ .. 
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This VET Did It- and YOU 
"War injuries l eft me 

badly handicapped, but 
ow I'm a financ1al success 

~s a Locksmith, t~:Janks to 
our training . Besides, the 
~ork is fascinating;, If I can 
do it anybody can. -

Can Do It 
Too! 

Glen Johnson, Larned, Kan. 

Make Up to $12.50 an Hour-even while learning! 

Train 
FAST 
·at Home! 

If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock
smithing. Rising crime has increased de
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're "in business" ready to make $5to $12.50 
an hour a few days after you begin Foley
Belsaw's shortcut training. Easy, illustrated les-

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 l ocksmith· 
ing can keep the extra money coming in dur
ing spare time- or in your own full -t ime 
business. Ideal for ret irement-good jobs, too. 
F'OI.E¥BELSAW INSTITUTE, 10537 Field Bldg. 

Kansas City, Mo. 64111 

sons complete with ALL practice equipment 

PLUS -~' e ALL TOOLS YOURS TO KEEP ;: " ~ 
e KEY MACHINE YOURS TO KEEP ""* 
e EXPERT PERSONAL ASSISTANCE ""., 

N. Hunt, Wilmington, Del.-" 1 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." e BUSINESS.BUILDING HELP -,:-REE 

MAIL THIS COUPON • NO SALESMAN WILL CALL 

"'""'" .. MActtiNE0

YOuiiso 
1
1 

TO KEEP! 
~-~~·~Can add $25 I 
~ $40 a week 

f'()t..EV-RELSAW JNSTITUTE, l 0537 Field Bldg. 
Kansas City, Mo. 64111 
Rush FREE book, "Keys to your Future." 
Name __________________________ __ 

Add res~·------------------------
City ___________ State _ ____ Zip ____ _ 

I 
I 

to your in
come • .. and 
doesn't cost 

a penny 
extra! 

___ .. 

"AA'' Battery 
Nol 
Included 

Mini-Quartz 
Clock 
Movements 

ree Hour & Minute Hands Included! 
Famous Junghans quartz minl-m011ement from West 
Germany at an unbelievable introductory price. Only 
2V•" square x ~ .. thick! Pick the shalt for your dial 
thickness ... choose from V•" ~ ... or ~". Accurate 
performance guaranteed lor 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 9 

2419 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 
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~ 
Enjoy "OUTDOOR LIVING

With a Beautiful 
_...~..our Seasons Room Addition 
..----FACTORY REBATE---, 

up ro $1 000.00 oil cat prices 
See your local authOIIled Four Seasons Dealer 101 

detailS or Call Direct - TOLL FREEl L----- limited Time Oiler ____ __, 
SYSTIM 4 FEATURES 
• Bullt·m motomed shade system on 48 colOrs 
• 100% thermally tlloken atum1num frame 1\ew 

double dram leakproof water run'<ltf des~gn 
• Factory msutated grass wolh tempered curves • -~~::.:._ '<, 
• Patented Pow·R-Vent~ COOimg system. 
• Bronze or while hmsh IS standard 
• Nat10nw1de localized dealer serv1ce. 
• Complete Installations available. 

....... o~, ~~---4~<ft~~J~~D~~~ 
~ t.lfD by Fout SUsons SoiM l'rol1ucts C«p 

W m Smith St111t 
flrmlngdllt , N.Y. 11735 (516) 694-4400 

CALL TOLL FREE-1-800-645-9527 FOR 
FREE COLOR CATALOG WITH NEAREST DEALER 

Please allow 3 weeks tor delivery 
Cl 11114 FSSI' Dealer Inquiries Invited 

Selective switcher 
for 
generators 

That last cr ack of lightning did it: The 
power's gone out . The house is dark 
and getting cold, water is rising in the 
basement because the sump pump is 
dead, and it's just a matter of time 
before the food in the fridge is worth- . 
less. The start of a bad day? Not if 
you'r e prepared with an emergency 
generator. If you are, consider adding 
a GenTrac selective transfer switch 
to the system. 

All transfer switches isolate the 
house circuits from the utility line and 
connect them instead to the generator. 
But because most home generators 
can't handle big loads, you have to 
turn off unnecessary appliances, which 
involves flipping circuit breakers, pull
ing fuses, or scurrying through the 
house in the dark. But you needn't 
have to anymore. 

GenTrac mounts on the wall next 
to your circuit-breaker box. The gen
erator plugs into the front connector; 
power lines from only t he appliances 
you'll need during an emergency are 
wired in the rear. 

Result: In a n emergency all normal 
house circuits remain off, but up to 
six crit ical appliances may be individ
ually switched to the generator with 
the front-mounted switches. Each 
switch is a separate miniature trans
fe r switch providing instant, pre
selected emergency power .. Also, you 
can test-run your generator without 
cutting off u tility power. 

GenTrac is made by Clymar (Box 
25322, Milwaukee, Wis. 53225). A 
four-circuit model is $199; a six-circuit 
one is $255.--E . F. Lindsley 

.. 



POWER GENERATOR 
• Be prepared, in case of power outage, with a standby 

source of plug-in electrical power whenever needed! 
• Wide variety of models from 1000 to 20,000 watts. 
• Models for camping, home emergency use, trades

men, business and industrial use. 
• Choice of manual and electric start. 
• Single fuel and multi-fuel. 

1000 watt 2500 watt 
Manual Start, Gasoline Manual Start, Gasoline 
Compare at ....... $488.00 Compare at ..... $845.00 
~~:!d:::: ........... 5298 ~~:~:::: ....... .. 5 388 
Ship, handling: $13.50 Item No. 1186 Item No. 1187 

U.S. made! 
U.S. quality! 
All generators, 
except 1000 watt model. 
shipped Frt. Collect 

Model shown: 
4IDI wan 
manual start 

Phone us 
Toll-Free: 

1-800-328-0609 
for complete Information 

on these and other models. 

4000 watt 4000 watt 4000 watt 20,000 watt 
Manual Start, Gasoline Electric Start, Gasoline Multi-Fuel, Electric Start Electric Start, Diesel Fuel 

Compare at . $11,000.00 
Uquidation 52900 

Compare at ....... $925.00 

~~:::::~ ...... .. .. 5 488 
Compare at .. .. . 51100.00 
Uquidation 5588 
Price Now ........ . 

Compare at .... $1195.00 
~~:!d:~~n ......... 5688 Price Now ..... . 

Item No. 1196 

M 
Machine 
Here's a big, 385 lb. ma
chine that powers clean
ly through hard and soft 
metals! It's calibrated for 
precision accurate \A/nrlt.,. 

to within 1/1000 inch. 

• 5 speeds. 240-2920 rpm 
• Powerful1/2 hp. motor. 
• Table swivels 45° right 

and left. 
• Spindle inclines 30° left 

and right. 
• Spindle inclines 30° 

forward. 
• Column rotates 360°. 
• Head assembly IIIII'~ 

rotates 360°. 
•10" cutting clearance. 
• 3" cutter capacity: 1" 

drill capacity. 
• End mill capacity of 1/2". 
Mfgrs. Sug. Retail . ... . . .. 51495.00 

Uquidation $5 9 7 
Closeout Price . . . . . . . . 

Order No. 1051 
Shipped freight collect 

ACCESSORY SET - 112" chuck w ith cut-
ter and cutter arbor. 3Y>" angle vise, adjust· $95 
able to90 degrees . (Order No. 1052 . No s hip 
charge when o rde red with above .machine.) 

Item No. 1198 Item No. 1194 Item No. 1184 

Use In 
horizontal 
and 
vertical 
positions I 

Wheels 
included. 

Power to slice through steel up to 4Y2" thick! Use it 
for any shape stock! Saw lumber. plastic and 
even soft metals! A standard 1/2" saw blade (64" 
long) is included. 
• 1/3 hp. capacitor-start 1725 rpm motor. 
• Three-prong plug fits 115V outlet. 
• Worm gear-drive provides smooth, long-last

ing performance. 
• Adjustable work stop lets you repeat the same 

length cut, time after time. 
• NEMA 56 motor frame. 
• Quick change of V-belt for your choice of three 

speeds: 80, 120 or 200 ft/min. 

Mfgrs. Sug. Retail .. .. . . .. . 5499.00 

Uquidation $19 9 
Closeout Price ... . . . .. . 

Order No. 1053 
Shipped freight collect 

Bell locks 
in position 
lor upright use. tool 

DiSC I Ball Sa 
Liquidation due to manufacturer's overstock. 4" x 
36" standard-sized sanding belt tilts to any de
gree from vertical to horizontal. Disc wheel uses 
standard 6" sandpaper discs. Disc drive rotates 
on permanently-lubricated ball bearings. Solid 
metal 5" x 7'h" feed table tilts for sanding at any 
angle from 0 to 45 degrees. 
1/3 hp., 115V motor generates 1720 rpm. Comes 
with a sanding belt. 6" sandpaper disc. set of al
len wrenches and operating instructions. Weight 
of unit is approx. 46Y2ibs. Size: approx. 20" x 16" 
X 12". 

Mfgrs. Sug. Retail . . . .. . .. . 5129.00 

Uquidation $76 
Closeout Price ... . . .. .... . . 

Order No. 1061 
Ship. handWng: 512.50 

._ .. [ffiffi..: .• l •• e-1 [ll:J r -SEND ME THE ITEMs; H-;E UsTEo BELOW - c .O':'"Mi': Co.fLiq::a;;s - - ~ep:;-1";'; 
r-.- -···~- I (All prices subject to change after 60 days . 14605 28th Avenue N. , Minneapolis. Minnesota55441 

w.. Offers void outside original 48 sta tes .) Send the items indicated a t left. (MinnesotA residents add 6% 
Credit card members can order by 
phone. 24 hours a day. 7 days a week. I 

Item How Ship/ salestax. Allow 3-4 weeks for delivery. Add 2 ·3 weeks extr• i t 
No. Many Item Handl. Price paid by check. Sorry. no C.O.D. orders.) 

Toll-Free: 1-800-328..0609 .-----il--+-------+---+----1 O My check or money order is enclosed. 
Charge my: O VISA O M .. terCard • D Am. Ex. OOinersCiub If busy signal. or if no answer. call : 

Toll-Free: 1-800-328-5727 
(Us!~ In Minnesota. call: 1-800-742-5685 

Acct. No. Exp. --
PLEASE PRINT CLEARLY 

Nam•------------------------------

Addreaa ----------------------------

Citv------------------
Stat•--------------ZIP·----Phone _______ __________ ___ 

Sign Here 

Copyright 1984 C.O.M.8 . CO. 
Copmgh•E~d matenal 
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A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Ca in, Popular Science, 
380 Madison Avenue, New York, N.Y. 10017 

YTYPE KNIFE 
All purpose wonder knife. Red 

t.andle·. Sturdy survival knife 
with 12 Stainless Steel 

Blades. per· 
feet for fish· 

ing, camping, 
work and play 

Guaranteed 

4.50ea. 
AclciSOC 

Post 
& 

Handl 

Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. E-9-PS 

Free catalo2 of over 
!)00 flendiShly 
IngeniOUS ~~;]~ 
devices. \; 
Our extraordinary tools are 
made to do the job right. saving 
you time. effort and money, and 
they're guaranteed lor life. 

Send me Brookslone's FREE 
58-page IDol catalog. 
Name __________________________ _ 
Address ________________________ _ 

City --------------------------
State -------.Ll -------

70 Vose Farm Road. Dept. 1100A 
Peterborough, New Hampshire 03458 

0 
splits 24" with a 

10-ton punchl 
• HEALD WOODHOG 
splits 2' log every 

seconds . . . every 
14 

seconds with two,·st<lge( 
...... wllll pump. • Hydrauliic( 

epllltlllroed PICicltt cylinder packs po'olrerfLII( 
punch. • Solid construction. • You bolt kit together 

at BIG labor cost savings. ALL PARTS and 
ACCESSORIES available separately. FREE color 
biiChurt - complete details on haulers, other semi-kits. 
Call TOLL FREE 1·800·253-1030 (in Michigan call 

Carl Heald, Inc. 61618!~-~"~~ 
. 098 P.O. Box 1148 Benton Harbor, Ml 49022 
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1 sel I 
Everything you need to know to buy, install and 
operate a satellite TV system. Oetaited illus· 
trations including maps, charts and sarellite 
footprints. 224 pages. A valuable reference for 
the consumer or technician. New 1984 edition. 

Maatercharge or Vlu eccepted or 
Send $10.95 to Quantum Publlohlng 
Sox 310, Mendocino CA 95460 

Build your attractive. dome using 
our complete. fully-engineered kit. Or. you can S<lve 
money oy purchasing just our plans and heavy
duty. easy-to-use connector system, and cut your 
own lumber. Catalog. so. 

Timberline Geodesics, Inc. - P9 
2015 Blake, Berkeley. CA 94704 

849-4481 

~~ ~~ff 
f:::,~ ~~ .... ~ 

~ FACTORY 
~~ REPLACEMENT 
TURBOCHARGERS 

New or Rebuilt 
Available 

-ALSO-
• turbo 

rebuilding 
• repair 

kit I 

'IURBO CI'IY 
1201 W. Katella Ave. 
Orange. CA 92667 
(714) 639-4933 

Bl!Y 1BIS 6-WBEELER 
FAC1'0RY DIRECT AT 
DEAl.BR COS1'* 

MAXATV 
6-Wheel 
drive 
Amphibious 
2 and 4 passenger models 

Call toll-free 1-800-255-2511 
In N.Y. State 716-855-2226 Collect 
(2 1 years and over-please) 
Re<:reatives Industries, Inc. 
60 Depot Street 
Buffalo, New York 14206 

*If no dealer in your area. 

ELECTRIC TOOLS 

BUY DIRECT AND SAVE UP TO 32 
PERCENT. SEND $2 FOR CATALOG 
OR PHONE COLLECT TO ORDER 
7:30-5:00 EDT 1-201-227-7788 
TRANSCONTINENTAL TOOL SALES 
50 PASSAIC AVE. DEPT 412 
FAIRFIELD, NEW JERSEY 07006 

Maldnc • Concrete 
Flower PoU . o • o and 
SO CAN YOUI 

Make •nd .. u ~ own f=== 
Omlrntntll Concrete ltemr. 
.... ti.OO for l11lc 
about Aluminum Molcll 
owtth prfcM and production trade ••crtts 
direct from WGI'Id's llrgest moJd manuftchnr. 

Owr 350 dnlgns to ttllct from. 
I.e/ ti.OO 
Todty To. P.O.IOXI9t·M...,,I.C. 

DRAINS FAST! 
... ," ........ 
EASY AS 1 2 3 
1 . Connect to Hose 
2. Put in Drain 
3. Turn on Water- Drain 
King expands to seal pipe 
The Rest is Automatic 

GUARANTEED TO WORK 
OR YOUR MONEY BACK! 

Available in Better Hardware Stores 
or For Drain King w,· to 3" drains. Send $8.99 

G. T. Water Products. Inc. 
19438 SuainaaoCentorOr .. Oepl P$9 

Nol1hridge. CA 91324 

Make Money! Have Funl 

Small Engine Repair 
No need to quit school or job! Easy 
home-study course lets you LEARN 
AT HOME IN SPARE TIME. Exper1s 
guide you step by step ... everything 
from minor tuneups to major over
hauls. Learn to service, repair and 
maintain small engines. Lawn mow
ers, chain saws, snowmobiles, out
boards. mopeds, minibikes, rota
tillers can all mean MONEY fOf you! 
Engine, Tools, Equipment InclUded. 
We send you a 3¥2 H.P. engine plus 
complete tool kit.. . yours to keep. 
Work for others or start :t,our own 
ousiness! Get FREE FACTS. Mall 
coupon today. -------------School of Small Engine Repair, Dept. PC084 I 

~~~Scranton, PA t8515 

: Name Age : 

I Address I 

L~~~~-----------J 

' l 



phue motors 14 tbru 7~ h~:epo~~m 220 OILY 
volt single phase power sources. Rugged -heavy '6911 
duty - patented unit built to give many years of 
satiaCactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Tel phone 30&.862-3038. 

IELIA.CE ELECTRIC IA.UFACTUII.B COIPA•Y I.C. 
II. I. I 024 W. IJlelrllllly, AllaMIIII(IrlltS. FL 32714 

Hydraulic Jack Repm Manual Co., Inc. 
P () 8-u o 18 A~(Ofd NY 1]404 

CHECK IT OUT! 
There are more opportunities, 

products and services offered in 

the "Classified Opportunity Mart." 

immediately following this section. 

You may find just what you 've 

been looking for. 

FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 

ZIP CODE 

----------------------
Popular Science Indexes I 
380 Mlldllon ~. New Yolk. N.Y. 10017 I 
Enclosed Is a lotal o1 s (checl<"' money e<det) Please -'<l: I 
o·BJ o·e2 0 '81 o·ao 0 79 0 78 o·n 0 76 0 '75 0'74 0 73 0 72 I 
($1.75 each) 0 AJI 12 indexes (1972·1983) IO< $12 O Five indexes SS I 

~me·--------------------------- I I 
Address~-------------------------- I 

~~-------------------------- I I 
g Me I 
jPI1cos --f1()5ll>ge antJ ttandltng --4 - ltx de#vely} ;-·---------------------

YOU SAW IT IN 
POPULAR SCIENCE 

-BUT WHEN? 
Nothing is more frustrating than trying to 
find that article on building a patio deck or 
servicing your car's heater, or locating any 
other informative article or item that ap
peared in POPULAR SCIENCE in 1983. That's 
why you'll want a handy 1983 POPULAR SCI
ENCE Index. And to help you make use of 
your older magazines. or to find a PS refer
ence quickly·at the library, complete your set 
of indexes, still available from 1972 to date. 
Fill out the order form above or a larger sheet 
and send with check or money order. 

BUILD THIS 8' x 8' SATELLITE 
TV ANTENNA 
FOR UNDER $200 
Enjoy a new world of TV 
Entertainment and save$$$. 
A 42-page, illustrated 
booklet shows you how. In
cludes listings of electronic 
equipment suppliers, and 
how to find the satellites 
in your area. 

S.,nd S11.,S pooL p•id ch«k 0< mon.,. <><clef lo 

PLAN CREATIONS 
P.O . Box 983, Dep1. 2, Grass Valley, CA 95945 
We mail lsi doss (Colllornl• residents add 7lc lu) 

VIsa & MosterCarck - please include Ace. 'and Exp. Dale 
Satisfaction uaranteed 

' 

SATELLITE 1V VIEWERS 
Get the most complete w eekly hsttngs 

Send $1 for s•mple copy. R 

P.O. Box '308P,. For.tuna, Callforn1a 95540 
IOO·lSI·9"7 (U .S.) • 100-SS6-1717 (Calif.) 

-107.711-1476 (Ill otttcrs) 

ATARI 
VIC-20 

COMMODORE 64 
TRS·SO COLOR COMPUTER 

COMPUTER PROGRAM tor troubleshooting your color 
T.V. step by step. Furnishes Color bars, Crosshatch, 
Purity, Soundsignal. Send $14.95 for 16K cassette. 
State type computer. To MATHEWSON ENTERPRISES, 

Box 760272, Dept. PS-9, Okla. City, OK 73176 

r-----------------------------------·1 
POPULAR SCIENCE BOOKS P49P I 
Box2011, Lllth1m, N.Y. 12111 : 

PI 11M ruah copy(IM) of SMALL GAS : 
ENGINES (No. 113) to me. : 
0 I enclose $15.95, plus $2.17 to cover delivery and 1 

handling charges, lor each copy ordered. : 
0 Bill me later for $15.95, plus $2.17to cover delivery and 1 

handling charges, lor each copy ordered. : 
(Res. of IZ. CA. CO. Fl . GA. ll . MI. NY. OH. PA. SC. VA. VT. WI ad<I Silos lalll I 

I 

N~e : 
I 

Address ------------------------ 1 I 
City State Zip I 

I 
~-----------------------------------· 

Get Increased performance from 
all your Small Gas Engines I 

Keep all your small gas engine machines 
working perfectly for years- you'll find out 
how with the help In this book. This great 
guide, with nearly 300 giant-size pages packed 
with solid how-to information, is yours to read 
and use for 10 days without charge. 

Fix your broken rotary power mower right 
on the spot. Give your well-worn chain saw 
amazing oew zip. Keep your snow blower In 
mint condition season after season. 

You can do It all -even without experience 
-because th1s book simplifies all the func
tions, parts and systems of ~very small gas 
engine you.' re ever likely to own. Clear, detailed 
text and over 400 drawings, assembly diagrams, 
repair illustrations. 

Now's your chance to 
take a look at this book 
for 10 days free. Mall in the 
above coupon today. 

Save money and 
labor . •. on parts, 

shop repairs, costly 
replacements 

FREE 
n 

Earn extra income! Make beautiful gifts! En
joy a fun and rewarding hobb~! 
Our free 68 page catalog conta1ns hundreds of 
items all at the lowest prices ever! We offer a 
wide range of quality products including : 

• Clockmaking and repair compon.,ts 
• Furniture and clock kits •Music movements 

• Wood toy parts and plans • Lamp parts 
• Forstner cutting bits • Unique finished clocks 

... and much. much more! 

-----------------

NAME _ ________________________ __ 

ADDRESS _ ______________________ _ 

CITY-----------STATE ZIP-------

, CALL TOLL-FREE .... Today! 

TILLER USERS ••• 
Can your machine 
do all of this? 
* Handle with just ONE HAND. * EVENLY break, turn & till sail. * Shred ve1et.atian witllout taqllnt. * Leave NO WHEELMARKS er FOOTPRINTS. 
The TROY·BILT® ROTO TILLER-POWER COM· 
POSTER can do all this and more! That's why 

serious gardeners consider it the 
· ,, finest tiller available. See for 

yourself! For COfT!plete details, 
OFF-SEASON SAVINGS, and FREE 

24-page booklet clip this and 
mail ttday to: 

TROY·BILT* nuers 
102nd St. & 

Ava., 
Trey, N.Y. 

12110 

I 
TlOY·IILT8 •eto nller•Ptwer CHIJIIIttn 
Deet. A2264 
102M at. • .. Ave.,,,.,, N.Y. uno . I 

I 
,. ... , •• a1 w1111t •••rf•l sterr If noY
IILTe •ttt '"''" l~e.-1111 "len • Off· I SEASON·U¥11111 ... II dlcf fw a llmlttf t l1111. 

(PIIISI Print Cl .. rly) 

I ~· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · I 
I 

Ad..,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
Cltr ... .....• • .....•..••..• •.•..•••••....•• 

Ltate .... ...... ... ...... ... .. . ZIJI .. . .. .. .. j 
- --------- -- =============~ ·---. ·---



BEAT the HIGH COST of LIVING! BANDSAW MILL 
A HERE/SA 
~--. BEAUTIFUL~ 
r:c· WAYTO 

MAKE .~ 
MONEY!.-

ll\e WOOD-MJZER 1s a one m an 
ponabte Nwmlll WJth a hUQe 

30" dia X 16' lo,ng cuthng capacli)'. 
T~ls sare. t.aa:y-to.operate m,lf cul.s 
wi lh an ettic-lenJ tteveJlng bandaaw 

Caf!iage. Why wu1e lumber 
and money ~ cuUing wfth 

an otd t•sh10t1ed circular 
mill when the WOOD· 
MIZ£R ••• give you 
3~ more usable 

tumbet" ou1 of each· 
log on less than 
half tM tuel ef\d 

hOr$t power1 Thl& 
accutate culling 
tvsttm ;,a ever)' 
; thfng a sawlnlll 

should b• 
and mo<e, 

LEARN U PH AT HOME •. . restore old chairs. 
sofas to like-new condition! A clean, enjoyable way to put spare 
hours to profitable use. Old cast-offs picked up for dollars. worth 
hundreds when reupholstered! Fascinating home study course in· 
eludes tools, kits, supplies. Earn as you learn - start your own 
business! SEND FOR OUR FREE BOOK TODAY! GET A BIG 
ILLUSTRATED 24 PAGE BOOK ON UPHOLSTERY and the 

TERY ~,:~ 
TESTER ~ S6 .95 

A MUST FOR EVERY PLUS Sl.50 
uphol.stery business and a sample lesson showing 
how the fabulously successful MUI system is taught. 
It costs you nothing to get the information and 

BATIERY USER HANDLING 
• Pocket Size for Home 

Office. Travel 
~~c•n, tji)SBI,esm;mwill 

:~~S~Fi~ield SUid~. Kansas Missouri 64111 

• Test-9V Rectangular 
1.5 V·AAA. C. D. and 
Button 

Send check or money order to: 
BML PRODUCTS 
P.O. Box 39636. Dept. PS 
los CA 90039 -

KEEPAWAY WATER. 

r.------------~"" MODERN UPHOLSTERY INSTlTUTE I 
I 80328Fiekl Building. Kansas City, Mo. 64111 
I I 
I N•-------------- Aa•- 1 
IAcktress ~ 
I City Stele Zlp il 

Bill Cosby 
says: 
"If Y,OU can't 
send you, 
send money." 

Everyone knows that electricity 
and water are a dangerous combina
tion. But did you know that an electric 
appliance IS still electrically alive even 
if the switch is off? If the plug is in. 
the power is on. So when you keep 
appliances near water. keep them 
unplugged. rr===:=====ii 

.. ______________ _ 
QUARTZ CLOCK MOVEMENTS 

we tulure botlety. pendulum, chime quortz ,.,... 
mentt ot aM types. Urgos, Henn ... Grandmother, 
G,.ncttau~r cab .. drive and d\aln drive, key wind 
movementa ot all types. 400 daly clocks. music 
box movements, flat and beZel type dJats-plul 
a vast auortment ot weal.hel' instruments. Hun· 
dredl of clock htfM .. Very competitive pricn. 
WrHe Of call tor 75 pa98 tree catalog-or $2.00 
ab mail. 

(818) 845-0555 

NEWPORT ENTERPRISES INC. Dept. PS 
2313 W. Burbank Blvd., Burbank, Calif. 91506 

lhlln 81 home In epere Ume. No p<evloua experi- 1 
ence needed. Tools end materiels Included with 
courH. No special talent ...cjUirecl. We allow you I 
wmot to do, how to do 11. No .. ~eamen will cell. 1 
LEARN DRAFTING AT HOME! I 

NAil£ BE I 
---------------------- 1 

American 
Red Cross 

UNPLUG 
SMALL APPLIANCES. 

Puolic Serv1ce aa from AssoCiation of Home Appliance 
Mar..Jfacturers ana Un<lerwriters Laooratones Inc. 

I =... CITY/STATE/ZIP I 
I ==~~":J ... NORTH AMERICAN SCHOOL OF DRAFTING,Dopl. .._.,I 
L~~--~~1~~~~~~~~~~---~ 

A Public Service of This Magazine & The Advertising Council ~ 

FOR SPEEDIER DELIVERY 

PLEASE USE YOUR 
ZIP CODE 

CLASSIFIED OPPORTUNITY MART 
ENERGY SAVING 

TANK• •ss Water Heaters. Models For 
Every Requirement. Paramount. 627 Hazel. 
Allentown. PA 18102. 215-821-7741. 

LOWER your residential utility bills na· 
tionwide. Send Sase Legal for literature. 
Barnett Enterprises. PO Box 29160. San 
Diego. CA 92129-0160. 

FREE CATALOG of energy savers. drain
age problem solvers. home products from 
Jem Lawe Company, 700 Main Street. 
Westbury. NY 11590. 

CLEAN AlAI Build your own air to air 
heat exchanger. Simple Plans. Proven de
sign working in hundreds of superinsulated 
homes. Brochure: $2.00. Northern Scien
tific. Dept. PS2. P.O. Box D. Minot. ND 
58702. 

ALTERNATE ENERGY 
FRI!EDOM INYEATEAS provide house

hold AC power from batteries. Free catalog. 
Ocean Marine. 629 Terminal Way #15. 
Costa Mesa, CA 92627. 

FASCINATED by magnets! See the paths 
of magnetic lines of force in a ll :3 dimen
sions. Observe the interaction of force lines 
using 2 or more magnets. Great for experi
ments. schools and gifts. Free details . 
Money back guarantee. $11.95. R.W Pince, 
Box 66. Melrude, MN 55766 
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WIND GENERATOR construction plans 
using locally obtainable parts. Absolu tely 
complete $15. Money back guarantee. 
Richard Bond. 3835 Bernice Dr .. San Diego. 
CA 92107. 

HYDROGEN FUEL 
Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen stDfage and generating hydrogtn 
only SIO.OI 

RESURCH & DEYELDPftiEIIT 
Post Office Box 873-PS 

Concord. ·North Carolma 28025 

HYDROPOWER instruction booklet
$5.00. Vaughan Industries. Box 1739, Fern
dale. WA 98248. 

TOOLS & MACHINERY 
BOLTS, SCREWS, TOOLS. WHOLE· 

s•• E, DIRECT. Guaranteed. Catalog $1.00 
(refundable!. Camelot, Dept. 33. Box 65. 
Bristol. Wisconsin 53104. 

SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, Dept. 
M. 3736 South 7th Avenue, Phoenix. AZ 
85041. 

4 " METAL Cutting Lathe $87.25. Taig, 
15048 Proctor. Industry, CA 91746. 

SILVO Hardware. 188 page Hand & 
Power Tool Catalog $1.00. Dept PS4·9. 
2205 Richmond St., Philadelphia, PA 19 125. 

AETHAUDEA TOOLS: Files. Dies. 
Taps. Send $5.00 for Metric Fil~:. Free 
Catalog. ·'Jawco'', P.O.B. 213, Reading, PA 
19603. 

AIRCRAFT Fittings. Hardware-seconds 
for projects. - Not airworthy. s.a.s.e. and 
your shopping list. Thompson, Box 3125. 
Oakland, CA 94609. 

TMX- Tool and Machinery Exchange. 
Computerized listing service for buying and 
selling used machinery and tools for wood 
and metal working. 19141 763-8181 Mon
day to Friday 9-5 EST. 

LATHES 3" TO 15' . MillS. 
DRILL PRESSES. GRINDERS 

..... LATHE CATAlOG $1.00 

.... Precision Tools, Inch or 
Molric. Alumirolm. er .... 
SIMI, all shapes. Small 
Screws. Tapo, Drills. 
Saws. Collets . .. TOOl 
CATAlOG $1 .00 

Cemobell Toole Co. 
PRECISION TOOLS 

TURNING. MIW NG. 
DRILliNG, THREADING, 

BORING. DIVIDING 

SHOP-..ue:s 21--Spr'•~· Ohio -( 13):122.-.z 

COMPUTERS 
n-88/ 4.& owners, Get your free catalo; 

of new, exciting, low cost software. Entet 
prises, Box 690, Hicksville, NY 11801. 

SOFTWARE Vendors $2.00. Standar. 
Software, 510 Lawrence Expressway #811 
Sunnyvale. California 94086. 

HOW TO USE A PERSONAL COM 
PUTEA. $4.00. G&T., Box 423, Pompan 
Beach, FL 33060. 

S&OO INCLUDING disk thousand nam 
brand programs for Apple IBM-PC detaih 
Reliant, P.O. Box 33610, Sheungwa1 
Hongkong. 

ATAAI/Commodore owners. Send for you 
free educational software catalog. Fros 
Computer, P.O. Box 2573 GMF, Woburn, M~ 
01801. 

SMALL COMPAIIY- BIG SOJi'WARE 
IBM-PC Compatible 

fla "ltl•tl S2<)9', II·J~IVriM<~rt ' $.~j9o/~ 
/.".<..1'> Pn tat, r:: S39 c:.s N:.c.r~ R<:<.c:•..atJ'f: $3CJ CJ~ 
E·Z to run self.promplln(J seil-documenhf"ICJ Wtty 
sr.ena more' Our software ooes a b•g 10b cause 
" ere small enou(Jh tO care Poslpa•o a.na tn I he ma•l 
wtmul ~8 hou•s 1pqr;,ona1 r.hec~s neeo 10 oa1s 10 
c!nan Ca; 'e~ aoo 6~ ra,. 

PFISTER RESEARCH 
P.O. Box 529. 

Garden Grove, CA 92642-0529 

(Continued on page 159) 
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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 materia l with order. CLOSING DATE for November issue (on Sale October 16) is August 28. 
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. 

THE GAMBLER". This progra m gives 
t>lutc logical numbers to bet. Lotteries. 
;ino etc. TRS-1!0 color 16K extended ba
Ta pc, lnstr. $20.00 Ana lytic Software. 
5 Wa ukegan . Auburn Hills, Ml 480!17. 

ELECTRIC VEHICLES 

NGIPEERI!D CONVERSION PLANS! 
IITSI MINICARS! Spccili<.:a tions, 20c. 
Box 19409-AA, San Diego. CA 92119. 

fTO SUPPLIES & EQUIPMENT 

:AAI'EIS. tops . shocks. suspension pa1ts 
a ll cu rs 19:15- 191!0. Free catalogut• . 
Her Aut< > Products. 76P Monroe. Boon
. N.J 07005. 

IOTALOY ri ng va lve job wh ile driv ing 
il'antccd $9.99 two $17.50 postpaid. An
;, Box :140H I. Dept. 5. San Francisco. 
~14 1 :14 . 

'AN BELT TENSIONER sets bclt tcn-
1 wh ile yuu a lign bel t pu lleys. No mort• 
·stl ing l<> gt·L proper tension a nd a lign
IlL This new Belt J a ck e limina tes crow
s and bru ised knuckles. Works like a 
·w jack. frees both ha nds lo r t igh tening 
r a lternator. ai r cond ition ing compres
t•tc. Comes in handy carry ing pouch. 

v only $ l :l.l!l'l 1 $ 1.75 post. & hdlg. 
lt·r l:it.ock # 142fi9. Popular Science. Dept. 
94B. Box 204 1. La tha m. NY 12111 . 

.LTERNATOR (;tmerator Rebui )ding 
•k. 'Jnfimnation : $2.00 cRefundablel. 
lt•lund Enginec ring. Box 26024 , Las 
as. NV 89126. 

CARTER KNOCK EUMINATOR 
e your engine. save gas dolla rs . Only 
1_95 plus $3.00 ha ndl ing. Full yea r 
.m mtee. Ammec. Box 1517fl. St. Lou is. 
I o:J 1JQ. 

BOATS, 
fJOARD / OUTBOARD MOTORS 

~INAUDE-Mercury Ba rgains . .. a ll 
•s . . . $2.00 ha ndl ing ... Scott McCulloch 
ts .. . Electra Mal'i ne. 610 Mer1·ick Road. 
obrook. New York 11563. 

AEE Pla n "Gloucester Gull" Rowing 
·.v. Fish ing!Surfing!Sai l ing ·Power Dor
( ;a~ Saver Dorv Skiffs. Prams Ski ff~ & 
.oonen;: Broch.un~iPhotos 1991 Pla ns 
1· $5.00. Te xas Dorv Boat Pla ns. Box 
1. Ga lveston. T X 77553. 

IOATKITS • PLANS • PATTERNS • 
lMEIUTS • LARGEST CATALOG · 300 
:ign~ 8':80' - Plywood - F iberglass · 
~I - Stri p Planki ng - POWERBOATS 
boards - Outboards -Cruisers - Sports
t•r >< - Houseboat>' · H.vdropla ne$ - Run
uts !Canoes Kavaksl - SAILBOATS 
lwaliers- Tra ilei-sai lers- Mul tihulls 
FiPLIES-Epoxy plus - Epoxyglue -Cloth 
·sins - Foam - CATALOG $2.00 !Airma il 
)0 I- I Book AMATEUR BOATBUILDING 
!>erg lass - Plywood! Epoxy -Steel- $6.00 I 
l RKCRAFT - 16-S-Aqua la ne. Tona 
Jda. NY 14150 

IOAT PLANS-FRAME KITS-
P~IIERNS 

rldred ot designs-WOOD-FIBERG~ 
:EL- Sailboats- PooNerboats-Outboards
noes- Kayaks - Rowboats - Duckboats 
ri!!S- Houseboals Pr011en methOds •nclude 
truct1011s especoally lor amateurs Prolesslonaf 
ulls' NO LOFTING! "SUPPLIES" ...:...Fasten
s - F tberglass - Resms- Glues- Books 
ld S2 00 lor HUGE 144-page calalog or $4.00 
IMAIL Includes FREE "BOATBUILDING SUP· 
ES" brochure. Investigate our "POXY-SHIELD . 
OXY-GRIP" wood/epoxy boalbuildong system 
!Unuat s $2.00. GLEN-L IlANNE. 9152 
~~~c:rans. Box 756SP. Bemlowef CA 90706 

BOAT Kits- 27 t ra ile rable mode ls 
Power and Sai l- 11' -30'. Molded fiber
glass hulls a nd decks come factory assem
bled-you insta ll factory suppl ied inte r ior. 
Saw ha lf factory-built cost. No e xper il!nc.., 
req ui red. F•·ee. 48-pagc catalog. Lug~r. 
Ue pt. AC-1!4, .!800 West H1gbway Ll. 
Burnsville. Minnesota 5fi337. 612-890-:lOOO 

BATTER/£~ GENERATORS 

GENERATOR FLASHLIGHT 
Amaz•ng llashhght that needs no ba«enes Gener· 
ate your by squeezmg lhe gnp lever. 

A must lor your car. bOat. 
camper and home Only 
S8 95. money back gua•· 
an tee. Send 10 : ChnSite's. 
15 Meadow Drove. Cos 
Cob. Conneclicut 06807_ 

AVIATION 

BOOMERANGS - INCREDIBLE RE· 
TURNI You can do it. Exciting! Order your 
FREE catalog today. Boomera ng Ma n . 312 
Pa rk. Monroe, LA 7120 1. 

HOVERCRAFT, AIRBOAT, EXPERI
MENTALAIACAAFTPAOPELLEAS. BRO· 
CHUAE St.OO. AERIAL PROPELLERS, 
BOX 882, GRE£NVU I E, TX 75401 

HOBBY HELICOPTER. "Choppy" ultra 
light s ingle-seat he licopter. Simplified con
struction- motorcycle e ng ine. Brochure: 
$3.00. Polynova. Box 670S. St. Remi. Que
bec. Canada J OL 2LO. 

BUIW YOUR OWN JET HELICOPTER 
EASY TO FLY - INEXPENSIVE 10 BUILD! 

•Carries one perS<Jn·plus•Uses low-cost fuel 
•Simple hand·IOOI construction. 

1'\ANS- completely 
~~"'=:::::::::::,..~ illusuated: S9.00 

The 
)HI:UCI~PTIER EXPERIMENTER'S 

,.,.- HANDBOOK 
A valuable so.nce of 

desrgns-data-methods-suppf~ers 
fOI lhe IOiaty-Wir>g hobby1SI 
fully •lluSiraoed Only $9,00 

BOTH ABIJV( BOOKS: ONLY $15.00 

!ft.'rrlt,MT . .1 P.O. Box 16488-A 
' ••• .., Baltimore, MD 21217 

F-14 TOMCAT 
FOLD AND FLY THII I !AUTIFUL NEW OESIQN 

fROM A SINGLE SQUARE: OF PAP£A 

NO CUTTINO · NO Ot.UI • NO STA~UI Of' TA.P£ 

ILLUSTRATlD INSTRUCTIONS TEACH 

AOVANa.D FOLDING TECHMOUES 
~r--:::o& 

Y'-':.1 TO THE. AfltT OF THE PAJIIA AIRPLANE 

Aero·gami 
$5.110 pp P.O. aox 1358 Weatford, lilA 0 18841 

6' X 12' KIT 

only $149.00 

(frame not 

Included) 

Build your own trampoline or order 
complete. All products carry • money 
ba_ck guarantH. FREE CATALOGUE ·· 
Write or call 404-461-9941. Trampoline 
World, Box 808 PS, Feyattavllle, Ga. 
30214. 

GYAOCOPTEA Hovercrall. Ultntlight. 
Airboat. Landyacht. Dunebuggy build your 
own. Drawings $10.00. Aircraft Suppl ie~ . 
7932 Ontar io. Omaha 68 124. 

FLY TO THE MOONlit Ride the Shutt le~ 
NASA Videocassettes $ 10 .00 up. fi00-
443-0100 ext. 122B. 

WING-IN-GROUND EFFECT Aerodv
namic Vehicle: THE hot future ci ,· ili;ln 
mil itary t ra nsportation. $:l.OO. ZMA. 6-
20no Ma nsel. Torra nce. CA 9050:3. 

HOVERCRAFT 
HOVERCRAFT P la ns . Catalog $ 1.00. 

Univen;al Hovercraft. Box 28L Cordova. 
IL 6 1242. 

AERO-CAR Amazing llowrcra fi built 
ea s ily wi th ord ina ry tools. Lawn mower en
gine powered. Carrie~ one man plus. Fl ies 
over la nd ' snow · water. Complete pla ns und 
booklet. $9.95. Aero-P•·ojects, Box fi 11/lPS. 
Clinton. NJ 08809. 

HOVERCRAFT Plans a nd Publicat ions' 
Catalog $1.00. Venture . 13820A Gn .. c nland. 
Uniontow n, OH 44685. 

Easy to build, fun 10 fly & powered by O<dinary lawn 
mower engine-Complete plans, phoiOs and supply 
sources. $6.00 Money back guarantee. Send lo: 
Herb Bartlett. Box 156-S, Silverdale. WA 98383. 

ENGINES, MOTORS 

NEW Engines For Mowers. Tillers. Etc 
. . . Fa ntast ic Savings! Il lustrated Catalog 
- $2.00. !Refundable First Order. t Dis
cou nt Engines. Box 166PS. Ashla nd. MO 
65010. 

AUTOMOBILES 

FISH t' a rh u retnrs . llnu rke Pngi Ill's. 
~>ilks. Bnx H9. Draper. Utah :-14020. Phnm• 
18011 fii l -9452. 

EASY TO BUilD 
PEDAL CAR! 

..... \\\ 
··~6\\ 

5'j-~~ LYONS GIFTS Dept. PS9 
1124 Mulvey Ave. W1nn1peg. MB Gan. R3M IJ 5 

Fun to 
Drivel 
Easy to 
Build! 

PLANS $7.95 
"""' ,_ Qp ... ~ Body lle$1Qo 

PLANS & BLUEPRINTS 

Pool Table PI an 
Build a deluxe 
pool table with 
padded rails & 
web pockets. It 
i s easy to make 
wi th our plans. 

We also sell cloth -rubber-pockets. 
Plan Is $4.00 ppd. Catalog $1,00 

ARMOR Depl f So• 790. Drf'r Park . NY 11 7l9 

HOBBIES & COLLECTION 

TOY SOLDIER MOLDS. Ma ke mil ita ry. 
chess, med ieval f i ~-,rurcs. Profi table fun! Frt't! 
information. Castings. PO. Box 3482-PS. 
Longwood. FL 32750 . 

MILITARY Medals Catalugu"' 50~. S uh
~cription $4.50. Vernon. Box l:l87PS. N. 
Baldwin . NY 11 fi !O. 

THE UPIERCE" BIG 9,000 LB 12V WINCH 12 VDC HYD 
POWER 

UNIT 
COMPLETE WITH 

RESERVOIR 
$169.00 

~ ~~ 
~~~~ 
~~ 

U94.00 (Includes 10' remote control mount1ng 
bolts & solenood assy) 

o/o6 Winch Line S.29 f l. Holds 150 f l. 
~ Winch Line $.34 Fl. Holds 100 Ft. 
Absolutely the toughesl 12V Winch on 
the markel. We have sold thousands for 
Wreckers. Pole Trucks. f ronl Mounls for 
Trucks. E:c. Guaranteed. 

$465.00 COMPLETE 

ORDER DIRECT FROM 
THE FACTORY & SAVE 

$$ 

""""' D<JMP UP TO 13,000 LBS 
PIERCE HYD. D<JMP SYSTEM $465.00 COMPLETE ,!:;. 

3 or more S41 5.00 t:'4. '.1/~~ 
System mcludes · 12 v Pump & Reservoor. 4 .. Cyhnder & SClssors. Lmes. ~(O,., 

Swnches and Braces necessary for •nslaltauon on !ruck or !ra>ler y 

PIERCE SALES 
EXPRESSWAY 287•HENRIETTA, TEXAS 76365•(817) 538·5643 

SEPTEMBEBn 984lt j'd t159'rta 



ASTRONAUTICS 
ANTIGRAVITY Propulsion Device. Free 

llrochure, RDA, Box 873-NS, Concord, NC 
~8025. 

BUILD YOUR OWN 
ROCKET MOTORSI 
* 40 POUNDS THRUSTI 
* ARY CENTS EACH! 
* BUILD A OOZ.EN IN 

AN EVENING! ............................... 
.... IAMPU ll • lllll*t 11n1W Jill ¥0U CM lUll-·--.. ~ ........... _ 

Stnd 5200 to: 
- · PS 11 'litE TUEFUTE CORPOIIAT!OII. 
lllllllltclll .. St. S.o-lf, CoiW. 12311 

OFFICIAL Space-Shuttle Patches, Caps, 
f-Shirts. Wriw: "Shuttle", P.O. Box 5108, 
fitusville, FL 32780. 

·SPACIE PUI-exact model of pen used 
by both AstronauL~ and Cosmonauts. Send 
&1 0.00 to: H-Space, Box :3053, Torrance. 
C:A 90510. 

MAKE Lighter than air balloons. Cheap. 
~asy, :1 ingrl.ldienl~ . Details, $2.00. JDD. 
IO:J07 Dugas, San Antonio, TX 78245. 

ANTIGRAVITY AND UFO'S PROPUL· 
aiON SVSTUIS MSEARCH COMPIIN· 
DIUM. Fn.>e Brochure. HEER, P.O. BOX 
52B6, Springfield, VA 22150. Introductory 
Volume $20.001190 pages!, Volume I $65.00 
1450 pal(esl. 

ELECI ROMAONET1C PROPULSION. 
Arc combustion and Chemical batter ies 
tlbsolcw'? Free information. Merit. Box 
:,:u>:l. Louisville. KY 40205. 

DO IT YOURSELF 
1800 CATALOGS Every Subject Imag

inable!!! Directory $4.00. Catalogs Galore. 
7914-J Springfield Village, Springfield, 
VA 22152. 

.lUST f1111.FASED-APPUANCil All• 
NIAMAN AEVUL8 T'IUDe SECRIITS. 
:322-Photo. 1 40-Pa~:e Guide- DIY Fix 
WhirlpoolfKenmore Appliances, $8.95. 
Guaranteed, DLRP. Box 830132. Richard
~on. TX 75083-0132D. 

UPHOLS'TI!AING SUPPLII!S $1.00 for 
price>~. Variety Products. Box 566PS. 
Lathrup Village, Ml 48076-0566. 

CAST Iron Wood/Coal Add-on Boilers 
~'ree Literature. WDM Heatinl(. Box 691. 
Winsted. CT 06098. 

SCIENTIFIC and ELECTRONIC 
f'A AZING" 
'DEVICES/ 

LASER DEVICES 
• LC5 BURNING CUTTING C02 LASER . $15.00 
• RUB3 RUBY LASER RAY PISTOL . . . . 15.00 
• LRG31R LASER RIFLE/PISTOL . . . . . 10.00 
• LGU3 VISIBLE RED LASER RIFLE. . . . 10.00 
• LHP/LLD LASER LIGHT XMTR/RCVR SYS 10. 
• LHC2 BEGINNER simulated VISiBLE LASER 5. 
SCIENTIFIC & ELECT 
• TCL3 SOLID STATE TESLA COIL 35KV 6.00 
• BTC3 250 THOUSAND VOLT TESLA COIL 9.00 
• BTC5 1.5 MILLION VOLT TESLA COIL 15.00 
• HVM3125 THOUSAND VOLT OC SUPPLY8.00 
• IOG310N RAY FORCE FIELD GUN. . . . 8.00 
• HEG 1 MILLION WATT 500 JOULE SOURCE 10. 
ULTRASONIC ACCOUSTICAL 
• PPF1 PHASOR PAIN FIELD GENERATOR 15.00 
• PSP3 PHASOR SHOCK WAVE PISTOL . 7.00 
• tPG5 POCKET PAIN FIELD GENERATOR 7.00 
• RAT2 RAT AND PEST ELIMINATOR. . . 6.00 
• HT9 HIGH FREO. LISTENING DEVICE . 8.00 
SECURITY & PROTECTION 
• OEVI DEVASTATING DEVICES . . . . . . 10.00 
• PPG1 PHASOR PROPERTY GUARD . . . 15.00 
• MFT1 MINI VOICE XMTR 2·3 MILE • . 7.00 
• INF1 INFINITY TRANSMITTER. . . . . . 15.00 
• PSW3 PHASOR BURNING STUN WAND 8.00 
• PG1 PARALYZING WAND • . . . . . . . 10.00 

WE STOCK ALL PARTS NECESSARY FOR 
CONSTRUCTION OF THE ABOVE PROJECTS. 

• CATALOG CONTAINING HUNDREDS MORE OF 
ALL NEW AMAZING and FASCINATING PLANS. 
EASY TO BUILD KITS AND ASSEMBLED ITEMS 
$1.00. CATALOG INCLUDED FREE WITH ANY OF 
THE ABOVE PROJECT PLANS. SEND CASH, 
CHECK. MD, VISA. MC TO: 

INFORMATION UNLIMITED 
P.O. BOX 716. DEPT. P8 AMHERST. NH 03031 
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14DD CATALOGS listed and described. 
Sources for everything imaginable. $4.00. 
Masterlog, Box 879-A, Fairfax, CA 94930. 

UNIQUE Solid-State Closet Light Con
trol- Plans $5.00. Kit $12.50. N. Gi les, 
P.O. Box 181, Vestal, New York 13850. 

MAKE IT ••sv-$1 for catalog of chal
lenging plans for the do-it-yourselfer. Post
paid. Goods Patternplans, 50 Hall Street, 
P.O. Box 7 49, Mansfield, MA 02048. 

PAO.IECT10N TV ... Convert your TV 
to project 7 Foot picture ... Results com-

r.arable to $2,500 projectors . . . Total Cost 
ess than $30.00 ... Plans and 8" Lens 

$19.95 . . .Illustrated information FAll•· 
Macrocomaaa, Washington Crossing, Penn
sylvania 18977. Creditcard orders 24 Hours 
12151 736-3979. 

WAITE W»UR WILL WITHOUT A LAW• 
YEA. Avoid high legal fees. Free details. 
Law Institute, Lock Box 3408D. Boulder, 
co 80307. 

SOLAR, GREENHOUSE, & ENERGY 
SAVING PRODUCTS CATALOG! 

ComPOnents: Complete Systems. 
ss pages. t8 sections. 

Our t tth year! 
Order from one expert source-

the c:ountry's largest eoergy saving mail order house! 
Send $1 .00 POSipaid. 
SOLAR COMPONENTS CORPORATION 

Dept. P, P.O. Box 237 
Manchetlter, NH 03105. 

FREE ENERGY 
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 

RESEARCH & DEVELOPMENT 
~I ( ) B() - t-1.1 ' 

',()f1, .,:,! rJ (~ /H0.) ~ 1 

El.CIAOPLAnNG CHI!MICAI.S sold 
by the pound. Professional Grade. List & 
lnfo- $1.00. Electroplaters Supply, Box 38A, 
Shady, NY 12479. 

CUT LOGS INTO WMBER. Sierra Por
table Saws, Inc. , 9299 B Archibald Ave .. 
Rancho Cucamonga. CA 91730. 

BEII!ACAN IIDDVWOAK Repair small 
rust-outs for Jess than $5. Complete instruc
tions $1. J .T. Truitt, Greene, lA 50636. 

DUA-o-GAMI.® Rigid, impervious boats, 
buildings from new, recycled saturated 
paper laminate. Plans. instructions, sam
ple. $10.00. Dur-0-gami®. 1408 Wren. 
McComb, MS 39648. 

MAKE WA.,....BIID SHI!I!TS from stan
dard sheets. Complete, easy to follow in
structions. Send $3.75 to: "Plans By Fran", 
P.O. Box 1520, Lewisville, TX 75067. 

HOME CRAFTSMAN 
.. GETTING Started in Stained Glass" 

$1 .00. Whittemore, Box 2065X, Hanover, 
MA 02339. 

UIIEIWCLDCKMOVIIMIENIS. Below 
wholesale prices. Best quality. Catalog 
$1.00 !refundable). Yankee. Box 26S, 
Thompson. CT 06277. 

MAKE WODDIEN TCWB-PAO.IIECTS 
- lOO's plans, kits, hardwood parts (toy, 
craft. furniturel - Catalog $1.00-Cherry 
Tree Toys. Belmont, Ohio 43718. 

PllOBOARD .lARS. Great way to store 
small parl~, nails, screws, etc. See-tbru sty
rene jars have screw-on tops which hook 
onto l1i<'' pegboard. When you want a part. 
just unscrew the jar: the cap stays on the 
pegboard. Each container about 2V• x 2". 
Set of8. only $3.95 + $1 post. & hdlg. Order 
Stock i!l4257. Popular Science, Dept. 
P094A, Box 2041. Latham, NY 12111. 

HUNDR•Ds woodworking patterns, 
books. tools, wood parts, best values; nM· 
..,.. FAI!I! CATAI.OG #PS18, Carnelian 
Bay, CA 95711-0850. 

•uiLD your own VIM. Lasts a lifetime. 
Plans $3.00. ECil, RRl, Box 109. Elk Creek, 
NE 68348. 

WOODWOAK•AS, CAAI'TSMI!N, over 
250 plans. patterns for do-it-yourself fur
niture, toys, storage cabinets, decorative 
items. $1.00 refundable Pattern Pak Dept. 
39J. 3838 N. 36th Avenue .. Phoenix, AZ 
85019 

DOlES YOUR SUMP PUMP WORK dur
ing power failure - Ours Does - without a 
plumber. I'AEIE Catalog. Residental Safety 
Systems Inc., 899 Boulevard E. Room 2D. 
Weehawken, NJ 07087. 

BURGLAR FIRE ALARM 
IIUAOLAAYPAI!VENTIDN. Alarms and 

deadbolts aren't enough! Learn the unre
vealed ways burglars choose their victims. 
$5.00. Edax Enterprises. P.O. Box 662-P. 
Clovis. CA 936130-0662. 

JEWELRY 
CLDS•DUT Jewelry. 55q dozen. I Catalog 

.25cll. Roussels. 107-1635 Dow. Arlington. 
MA 02174-7199 . 

FORMULAS, PLANS 
MDNI!YMAIUNG I"'RMULAI CATA· 

LOG .._00 (AIEFUNMBl.l): GWA6. Box 
193, Brookfield. WI 53005-0193. 

SCIENCE & CHEMISTRY 
1NS CATALOG. 200 pages. Thousands 

of chemicals, glassware. SCience/hobby equip
ment. $2.00. Merrell Scientific. 1665 Buffalo 
Road. Rochester. New York 14624. 

ECONOMICALLY Priced Chemicals Ap
paratus. Catalogue-$1.00. Hagenow Labo
ratories. 1302 Washington. Manitowoc. 
Wisconsin 54220. 

aaa NGI!SI 1984 Gla~sware-Chem
ical - Lab. Equipment - Experiment.;. 
Most comprehensive catalog offered by any
one in this column. Established 1970. 
$3.00 R.FUNDA•LIL Aldrich Scientific. 
P.O. Box 675-PS49. Helotes. TX 78023. 

CH.MICALS- Catalog$2.00. Scientific 
Supply, P.O. Box 490. Ranger. TX 76470. 

1000's OF CHEMICALS 
LDW Prices. Catalog $2.00. Call for or

ders/prices. Chem-Lab, 13814 Inglewood. 
Hawthorne, CA 90250, 213-973-2391. 

MICAOSCOPES, Biological supplies. 
prepared slides. 1984 catalog. 203 pages. 
Send $3.00. Benz Microscopes Optics, P.O. 
Box 7022. Ann Arbor. Michigan 48107. 

METEORITES 
around the solar system, 

fge.nuirle meteorite specimens 
available for the first time. 

I SELLING I TRADING 
ROBERT A. HAAB - METEORITE MAll 
Box 'll'!JZ7. Tucson. AZ 85726 

IPfe,asesend $1 ... for a full color catalog 
Refundable first order 

OZON./ ULTAAVIDLET lamp tOZ4Slll 
$8.95, includes experiments. Lawson Elec
tronics, Poteet. TX 78065. 

Laboratory Supplies 
Catalogue,- $1.00. Young- Edisuns, 934 
South 13th, Manitowoc, Wisconsin 54220. 

PLASTICS 
CASTDLITE Liquid Plastics. Crystal 

clear, colors. For casting, embedding, coat
ing, fiberglassing; in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $1.00. CAST· 
OLITil, Dept. 84L/PS, Box 391, Woodstock, 
IL 60098. 

BUSINESS OPPORTUNff/ES 
.-oo. WEEKLY Recycling Discarded 

Tires! Stamp Appreciated. La Vallees, 
Fountain, FL 33623. 

NIIW Mercedes- Benz, $120.91 monthly, 
or BMW, $81.51 .. . Guarant~ed . . . 
Write: FoxCo, Box 2655-49P, Springfield, 
VA 22152. 

RKPAIR HYDRAULIC .lACKS-Free 
details. Hydraulic Parts Supply, Dept. S. 
Box 4157, Brownsville, TX 78520. 

W»U can make money wholesaling free 
details. Brokerage. 109E Circle, Burns, TN 
37029 . 

MECHANICAl LY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In
vestment write: Businesses, 92-P Brighton 
11th, Brooklyn, NY 11235. 

BIILTS And Buckles. Complete Line 
Fast Sellers, including Westerns. Truckers, 
Motorcycles, Wildlife, etc. Big Profits. Com· 
plete dealer set up. Catalog $1.00. Anchor, 
Box 3958-BPS. North Providence, Rl 02911. 

S'I,OOO WEEKLY Home Business Di- 11 
rectorv Details. Box 2019-PS. New York. 
NY Hh63. 

PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School. 17050 Telfer 
Drive. Morgan Hill. CA 95037. 

BUMI"IlA Sticke1· Printing Device. Cheap. 
Simple. Portable. Free details Bumper. POB 
22791( LLC I, Tampa. FL 33622. 

CONCRIITIE Block Machinery; Catalog 
$1.00. Route One. Box 3740. Rapid City. 
South Dakota 57702-3740. 

IMPORT-Export opportunity. profitable 
world-wide. mail order busine!!S from homE.> . 
without capital. We $hip plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger. Dept. M2699. Woodland 
Hills. California 91367. 

.-oo.oo+ WllEKLYI Reconditioning 
used car batterie$. Secret>< others don't tell. 
Stamp appreciated. Battery Outlet. Box 
3300. Hickory. NC 28603. 

1'aKE Catalog Orders. We dmp-ship :.!500 
best-selling ~pecialty products. Lowest 
below whole~ale price!'. lmmt-diale deliv
ery. Spectacular home business oppot·tu
nity. Free Book. SMC. 9401 DeSoto Ave .. 
Dept. 28-45. ChaL~worth. CA 91311- 4991. 

NIEW Luxury Car without co><t! Write: 
Amco 15. 1601 Main. Plainlield. IN 4tH&\. 

•a.oo FROM Square Foot Plywood 
lHuge Demand I, Revealing- Proof2fiCI IRe
fundable!. Woodwins. Bridgewat.t>r, MA 
02324. 

GET RICHII Secret law ><mashes debL~
brings cash and credit! Details FAUll 
WealthKit-S, Billin~ts. NY 12510. 

PROFITABLE Gold Foil Printer. Per
sonalize business cards. penci ls. matches. 
Free Detai ls. Gold. POB 24986t LLCl. 
Tampa. FL 33623. 

MAKIE Rubber Stamps. Highly Profit
able Business. Free Details. Stamper. POB 
228091 LLCl. Tampa. FL 33622. 

VINYL'S Where The Money Ls! Profes
sionally repair. refinish. recolor furn iture . 
luggage, car tops. Quick. easy. Two small 
$20 jobs a day earn you $1.000 a month. 
Homes. cars. offices. restaurant,;, unl im
ited customers. Start earning after a few 
days practice. Sen~ational details free. 
VIP. 2036 Montrose. Chicago 60618. 

AWMINUM SCRAP-Recycle Yourself
MAKES2S.OOIPOUNDI Free Information: 
lndustriai-PS48. Box 127, Alexandria Bay. 
New York 13607. ,.. 

840,000 ON 113 ACAI!I New hydro
ponics- inexpensive, pleasant, practical! 
Free information. Planter's. Box 1657. 
Brenham. TX 77833. 

MAIL Order Profits! For Disclosure. 
CRIBE, Box 257, Stuart, FL 33495. 

S1aRT Your Own Home Business! Write, 
Century-9PS, 3255 Squire Lane, Conyers, 
GA 30208. 

ALARM business. start part time with
out investment, proven methods, eleven 
years experience. Details $1.00. House of 
Alarms, P.O. Box 605, South Bend, Indiana. 
46624-0605. 

DISTRIBUTORS WANTI!D. New Im
ports. Deal Direct. Free Data. Internation
al, Box 636-PS. Newark. NJ 07101. 

TURBO•I!YAPOAATDR, HI·MILIUGE 
IIOLT ON PRODUCT OPERATES WITH 
CAA•UR..,_D, FUEL INJECTED AND 
DI'F85 t IINOIND.o.AI••IHIPSMWL
ABLE. INI"OAMATIDN S'I.OO. WI IIIlA, 
INC., 78 BRUSHYPLAIN, BRANFORD, 
CT 0840S. (203) 488·81124. 

SCR.:.:N Print T-Shirts. Inexpensive 
kits. Free Details. ''T-Printer," POB 23991 
!LLCt, Tampa, FL 33623. 

MAKIE HDMEMAM IIOOKLIETS. I've 
earned $187,000 with mine. Free informa
tion: Dasher, Box 37169, Fort Worth, Texas 
76117. 

YOU' LL make "Big Profits Fast!n New dis
covery in battery reconditioning means 
eighteen months guarantee! Dealers in 46 
states. Electoan, 7 415 Gable Drive, Little 
Rock, Arkansas 72205. 

BORROW by Mail! $500-$25,000 Fast! 
Easy! Confidential! For info application 
write: Accurate, 2120 Crestmoor, Nash
ville, TN 37215. 



be a TAX CONSULTANT 
Income unlimited In full or part time home buslnes1 
~ 111 nllums In busy Ill MUOn, plue year· 
round monthly 1te1 to $50 from business 111 service. 
No bookkeeping experience needed. We train you II 
home, help you start. Aectedlteci Membel' NHSC. Free 
llttrllure. No aalesman will call. Vet Approved. Nation
al Tax Training School, Monsey, 1JR N.Y. 10952 

PRIME KNOWLEDGE-Become finan
cia lly independent with your own home 
business. For Information: SGF Ent., Inc .. 
I'K L> IV. P.O. Box llfi. Little Neck. NY 
II :u-;:1. 

HOMEMONEYBROKEROPPOATUNnY 
~:arn up to $2!1,000 part t ime without 
capitul. Huge demand worldwide. Experi
ence unnccessury. Wt· sh ip plun for no-ris k 
cxumination. Free repcu·t. Finuncial. Dept. 
11 -F-!J. 114!) Hcsc:rvuir Avenue. Cranston. 
Hhude Island o:,w:w. 

SEIZED IN GOVERNMENT NAACOT· 
tCS AAIOSII Autnmuhi lcs . . . Vans .. . BoaL' 
. .. Furnitun· . . . TVs ... Stercus . . . Thou· 

sands other items. Buy Dirt ( 'ht•ap- Hcscll 
lin· Big Profits! Free• ~nli>rmatiun : Marcel. 
Box 7!1!17-f.:. Munroe. LA 71211. 

RECYCLE METALS. NO, NOT BEER 
CANS! ~:asv $4!)1' wt•cklv! Free informa
tion, Hornsbv's. Box 16!)'7. Bn•nham. TX 
77H:I:I. . 

MAKE big rncme,v in hom .. sa tell itt· te le
vision. Be a dt:ult-r. Earn $50.000-$7!1.000 
wurlv. Send $2.00 fill' va luable rl'port. 
Wholesale Satt•llite Supply. Box 1044. Lake 
Oswt•go. 01{ !!70:!4. !)0;}-246-H:I35. 

S25,000 LOANS INTEREST FREEl! 
&•t·rct Federal law WIPES OUT DEBTSII 
Details FREEl Mont•ywise-S. LaGrange. 
NY 12MO. 

GET RICH using OTHER PEOPLES' 
MONEYII Unique- amuzing business! De
tails FREEl Financt•-S. Billings. NY 12510. 

PAOOUCE BEAUTIFUL COPPER OR 
BRASS SIGNS. rast. Inexpensive. Profit · 
able. Details. Signet.!)() High. Sui te LL7-A. 
Bull'alo. NY 14:.!03. 

VENDING Machin~~ - Compact. Attrac
tive. Mechanical. Low co~t. "Profitmakers." 
BPI. Box 345-PS. Flourtown. PA 19031. 

PROFITABLE HOME BUSINESS. Free 
Dt•lai l~. Marco. 184:38 Napa Street. North
ridge. CA 91325. 

SS EASY MONEY SS 
Inspiring new tOO pg. Guidebook wrtnen by lhe 

renowned Or. Raymond H. Cameron Phd. Sci.. 
tounder ot New Aga Speed Leeming shares with 
you everything you need to know to conve<1 your 
dreams into a $1 .000.000 reality. tOO% Money Bad< 
Guarantee. 

Send $12.95 PPD. 
SRS Publishers 
1010 E. Sample Road 
Suite 142 Dept. E·4 
Pompano Beach. Fla. 33064 

SOLAR Heating learnl'd quickly a t 
home' rree information. l::mpire School. 
Box I 0 14~. Jupiter. FL 334f1ll. 

HOW to start and operate .vour own Prof
itable Bus ine$S at home. Send for frl.'e 
literatun•. Sunwl'~t. Ltd .. P.O. Box 98196. 
Tacoma. WA 9849ll-0196 

LEARN DENTAL DRILL REPAIR in 
vour own home. Tools furnished. South
\vest Dental. 1501 E. Chapman Ave .. Suite 
252PS. Fullt>rton. CA 92631 

GOLD Scrup Recycling. rrce Information: 
Recycling. Box 11216PS. Reno. NV 89510. 

EAANnl Sharpen saws. tools! Build ma
chine yourself! FREE information. Box 
6004. San Bernardino. CA 92412. 

PIANO Tuning learned quickly at home! 
rree information. Empire School. Box 1014. 
Jupiter. Florida 33458. 

MAKE MILLIONS MANUFACTURING 
B&IIEAitESIII Supplies available. Everlast. 
Box 365. Bogota. NJ 07603. 

PVC PIPE FURNITURE Opportunity. 
Earn quickly, easily. No risk. Information 
Free. Owen, 771P, Battle Ground, Wash
ington 98604. 

EARN Big Money! Easy business. Start 
parttime. National firm trains. assists. 
Opportunity. Box 6489-C. Laguna Niguel. 
CA 92677 

EARN At Home No Addressing. Infor
mation $3.95. OW. Dept. C. Box 22242. 
Beachwood. OH 44122. 

EARN STEADY INCOME operating your 
own Collection Agency. Free Details' Credit 
Network, Dept. PS-701. 210 Fifth Ave .. New 
York 10010 f212J 768-6803 xt. 70. 

BORROW $30.000 without interest' All 
eligible. Repay anytime. Free details! lnfo
hous e-PS. 808 Post. San Franc isco. CA 
94109. 

MAKE BIG MONEY REPAIRING WIND
SHIELDS, & Plate Glass! Up to $60.000 
yearly! Call TOLL·-- for Valuable-
r·eport. 1·B00·321·2587. Glas -Weld 
Systems. Box 5755-C. Bend, OR 97708. 

MAILORDER Opportunity! Start profi t
able home business without experience or 
capital. Write for free book. plus details. 
Mail Order Associates. Inc .. Dt!pl 41. Mont
vale, NJ 07645. 

STARTING YOUR OWN SUCCESSFUL 
BUSINESS. FREE Subscription to Oppor· 
tunity Magazine tells how. Write Oppor
tunity, Dept. C86. 6 N. Michiga n. Chicago, 
IL 60602. 

PAO..IECTION TV . .. Make $$$'s asscm
blinf:! Projecto rs . . . Easy . .. Resul ts com
pamble to $2.500 projectors . . . Your total 
cost less than $20.00 . .. PLANS, a· LENS 
& Dealers information $17.50 . .. Illustrated 
information FREE . . . Macrocomaaa x. 
Washington Crossing. Pennsylvania 18977. 
Creditcard orders 24 Hours t215J 736-2880. 

CAR·TOP·ADYERTISER make big 
money-rent out your ca r· and others. Excit
ing new spare1 time business. Details $5.00 
tRefundable J. C.T.A .. Box 159P.S .. Wyckolf. 
NJ 07481. 

CASH FOR YOUR SIMPLE IDEAS Cor
porations pay $1000s daily to anyone. ror 
details send two 20CI Postage Stamps to: 
MGMCO. Box 14645C.Spokane. WA 99214. 

S240 DAILY possible with spectaculur 
horne business opportunity. Free details . 
Langco, 2521 1/t S. Vista Way,, Suite 251. 
Carlsbad, CA 92008. 

FREE! Opportunity Magazine. Records. 
Box 150. Terra Be lla . CA 93270-0002. 

PROFIT, save. Build arbors. boats. cages. 
domes. etc. from PVC pipe. Hundreds use
ful items. $5.95. Pla n Book. 1408 Wren. 
McComb, MS 39648. 

NUWAY BUILDING Make durable build
ing plastic easily. Waterproof. rireproof. 
Attractive. Start s ma ll. Bays Laboratory, 
201:!6-2075 Drive. Cedaredge. CO 81413-
9628. 

RADIO/ TV 
POLICE Scanners. Regency. Bearcat. 

Fa non. HPR. Box 19224. Denver. CO 80219. 

CABLE Facts. Informative booklet tells 
how modern cable systems work. History, 
equipment and s uppliers list- $8.95. ACS. 
Box 711-PS. Pa taskala. OH 43062. 

CONYER t EJIS. A II types for all systems. 
Lowest prices anywhere. Dealer inquiries 
accepted. T. Y.'s, VCR's. etc .. P.G. Video Corp, 
P.O. Box 296. Latham. NY 12110 t5181 
274-6593. 

VIDEO EQUIPMENT 
VIDEO MOVIES. VHS-Beta-Disc. Giant 

catalog $3.00 (refundable!. Tower. Dunkirk, 
MD 20754-0213. 

CABLE TV Equipment, Notch rilters 
For "Beeping" Channels. Information -
$1.00. Goldcoast, Box 63:6025. Margate. 
Florida 33063. 

ELECTRONIC~ STEREO, HIFI 
ELECTRONIC EAYESDAOPPING DE· 

VICES. Details $1.00. HUNTER. Box 3132, 
Winston-Salem, NC 27102. 

SONY, YAMAHA, KENWOOO, SANSUI, 
MARANTZ and more. Unbeatable discount 
prices!! High efficiency speaker kits avail· 
able. 

. 
SATELLITE TV 

SATELUTE ftL.viSION ANTENNAS 
complete detailed plans for home construc
tion by anyone . $5.00. Jansen Electronics. 
P.O. Box 168A. Dundee. OR 97115. 

SATEU.ITE TV Rece iver Breakthrough' 
Build your own system and save~ lnstruc· 
tion manuals. schematics. circuit boards~ 
Send stamped envelope: XANDI. Box 
25647. Dept. 24P. Tempe. AZ 85282. 

SATELLITE TELEVISION SYStEMS 
MA.IOA Brands with Factory Warranties. 

We feature complete systems at special low 
prices each month. Call or write Now for 
Prices and Free Product and Systems Cata
log. United Satellite Ante nna Systems. 
Route 3. Box 577PS. Deville, LA 7132ll. 
t3181 466-3161. 

SATELLITE TV 

Do-lt-Yourself 
and Save 

Euy, guaranteed 
Plana / Kits 

3700 C North Harold 
No<th LilUe Aocl<, AR 72218 

(501) 753-5715 

Send $1 lor Catalog 

~ GFI-06, Box 9108 
~ MIUO<Jia, MT 59807 

SATELLITE 
TELEVISION 

SYSTEMS 

• Super programming 
• Heaviest of its klnd 
• Easy operation 
• Advanced component controls 

Dealershios 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. 

GEAAMOTOAS-Build your own an
tenna drives with our kits. Powerful AC 
gearmotor with capacitor-only $89! HCI. 
1817 S. Broadway, Salina. KS 67401. 913-
825-7939. 

MISCELLANEOUS 
ORNAMENTAL Iron des igns . Book of 

1600 beautiful practical designs for rail
ings, columns, etc. Free literature. Cun
ningham. 3881 South 3200 West. P.O. Box 
20005-S, Salt Lake City. UT 84120-0005. 

WITCHCMFT: HARNESS ITS POW· 
ERSi Gavin & Yvonne Frost. world's fore
most Witches. Teachers. Box 1502-PS. New 
Bern. NC 28560. 

GIFTS, general merch andise. Catalog, 
bargain lists. One year $1.00 refundable. 
Lone Star Products, 1612 N.W 21st Street, 
Fort Worth , TX 76106. 

BEAUTIFUL African postcards. $1.00 
each airmailed Quantity discounts. Ashoka, 
BP 1550, Cotonou rR.P. Benin I. 

HOT SELLER-MUSICAL BUT· 
TON • .&NO MUSICAL PARTS ~PPLY 
CENTER. SPEEDY MAAKI!TING, (8011) 
4-· 80118. 

1 •SEA; Nightv ision Surplus, Free Cata
log. Meredith Instruments. 6517 West Eva. 
Glendale. AZ 85302. 

\aCUUM CLEANIERS "Discount Prices" 
"New" Rainbow $389.95. Kirby, Filter 
Queen, Compact, Details: ABC Vacuum 
\Varehouse, 7021 Burnet-PS. Austin. Texas 
78757. 

NEED CREDIT? Get Mastercard and 
Visa No Credit Check. Moneycard. P.O. 
Box 53177, Washington. DC 20009. 12021 
332-1197. 

SALESPERSON
DISTRIBUTORS WANTED 

I 
I 
I 
I 
I 
I 

I 
Let us show you how to I 
make over $20.00 an I 

hour selling Knapp I 
shoes in your spare I 

time. No cost . .. 
no obliga tion. I 

I I 1 Clip this ad coupon and mail today. 1 
I Joe Barry. KNAPP SHOES.One Knapp Centre 1 
I Dept.5344, 8rocklon. MA 02401 I 
I N~e I 
1 Address 1 
I Coty I 
1 State Zop I 
IKJIAWAmetoco-on K-5'--1 ~; ____________ ;;~ 
LOG CABINS & HOME BUILDING 

WHY NOT YOUR OWN 
LOG HOME? 

3,034 Square Feet 

FOR 

$9,143.00 8" Pine 
Log Kit 

• Compare Price & Quality. 

0 Place your order before September 30, 
1984, and receive a free woodburnlng stove. 
Send lor catalog and complete lnlonnatfon. 

• Over 30 standard hQriles to 
choose from or we can help 
you custom design the home 
of your dreams. 

DUTCHMAN II 

• ~ NEW 48·PAGE CATALOG 

: ·- . ss.oo PS 9184 I 
I 

~ JIM BARNA LOG SYSTEMS* 
1 Dnrwer 1011, Oneida, TN 37841·1011 i I 1-800-962-4734 (615) 589-8559 I 
J ·A Product of Bema ond Donner Company 

Name: 

Street Address: --- --

Mail Address: 

City:--------

State: --------

Zip 

County: 

Phone: ------------
L-------------------· 
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NURSERY STOCK 

GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, Iowa 52350. 

FREE DISCOUNT CATALOGUE ever· 
green sale SPRUCE colorado blue, Norway, 
white. PINE white, scotch. FIR douglas. 
Fraser. YEWS 2 yr 99~. 3 yr $1.99, 4 yr 
$2.99, 5 yr $3.99. Guaranteed limited sup· 
ply order now. Cerami, P.O. Box 256, Cali· 
fon , NJ 07830. 

GARDENING 

OVER 70 kinds of carnivorous plant~. 
Peter Pauls. Canandaigua, NY 14424. 

REAL ESTATE 

CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel. Sherman Oaks. 
CA 91423. 

FREEl FALL·HOLIDAY 'B4 catalog! 
266 pages; over 5400 properties, 2300 pic· 
tures! Values in every type of real estate. 
many owners financed! From 600 offices in 
4:l !>tales. Get your tree copy NOWI 
StROUT REALTY, Plaza Towers, Dept. 
51!10, Springfield, MO 65804 Call toll free: 
t-800-64t-4266. 

MUSICAL INSTRUMENTS 

INTERNATIONAL VIOLIN COMPANY, 
LTD., Catalog for makers, repai rers of 
stringed instruments. Imported tonewood. 
tuols, varnishes. parts. accessories, strings. 
cases. Fine European instruments, bows. 
Assemble-yourself carved violin kit. Cata
]og$1.00 includes IO'A discount certificate. 
Dept. KH. 4026 W. Belvedere Avenue. 
Baltimore, MD 21215. 

SONGWR"ERS 
PDEMS-SONOS WANTED. Free Pub

lishing/ Promotions. Broadway Music. Box 
7431!-PS. Sarasota. FL 3357R. 

MUSICAL INSTRUCTION 

PLAY PIANO-ORGANI !Newest Meth· 
nd Gua(antees Instant Results1l Free 
Information: Music-PS. 4001 East Fanfol. 
Phoenix. AZ 85028. 

OLD GOLD, JEWELRY 
WANTED 

HIGHEST CASH for Gold, Jewelry. Gold 
Teeth, Rings. Diamonds, Watches. Silver. 
Platinum. Mail Articles Today. Free 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 business. 
Esttl hli~hed 1934. We buy Gold. Silver. 
Platinum. Diamonds. Highest Cash. Free 
information. Rose Industries. 29· Y East 
Madiso11. Chicago 60602. 

BOOKS & MAGAZINES 

OUT Of Print Books Found. Send Wants. 
Booklook. 51S Maple Ave .. Warwick. NY 
10990. 

OUT Of Print Books Located. Write: 
Stilt-on. P.O. Box 1040. Glendale Height. 
IL 60139 

COUNTDOWN to a new you! Remark· 
able' method of successfully turning your 
life around. Improve yourself financially. 
phy~ica lly. and emotionally. Free details! 
Carlisle-11. 222-C Mona Drive. Dothan. AI· 
abaina 36303. 

A complete course 
in furniture and 
cabinet making! 
• 81-'l x 11 format • 512 pages 
• Over 1,500 illust r11.t ions 

To order, ask for 
Book No. 5960 
and send check 
01 money order 
101$27.95 plus 
$2.99 delivery 
and handling 10: 
Popular Science 
Books, Dept. 
P49P, P.O. Box 
2018, Lalham, 
N.~ 12111. 

Hardcover with jacket 

162 I POPULAR SCIENCE 

STAMP COLLECTING 
25 DIFF.ERENT older U.S. 10cz with 

approvals. Hill Co., Box 51, Defiance. Ohio 
43512. 

FREE Surprise collection with approvals. 
Jay. Box 2130, Petaluma. CA 94953. 

35 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfie ld. Ohio 44907. 

OLD U.S. Stamps on approval. Chester. 
Box 15355R. Philadelphia, PA 19111. 

50 DIFFERENT 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 92035. 

FREE US mint coil pair with approvals. 
Carlson, RT2. Box 112-P. Annandale. MN 
55302. 

tooo DIFFERENT World Wide Stamps 
$6.75. 2000 $14.50. Bryson. 612 White. 
Toledo. OH 43605. 

FREEl Big Bargain Catalog - New Edi
tion li sting 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 1470 1 

FREE 100 Canada with request of World 
wide approvals. Briner's, PO. Box 5607, San 
Mateo, CA 94402. 

4 FOREIGN Sets- only 40Q when re
questing Approvals. R.G. Sales. P.O. Box 
1065. Dept. S .. Jamaica. N.Y. 11431. 

OF INTEREST TO ALL 
MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send tor your tree 

copy of ''The Psychology of Purity & 
Chastity" to: Schizophrenics lnterna· 
tlonal, P.O. Box 50458, Ft. Woi lti, TX 
78105. 

GOOD EATING 
COOK UKE THE CHEF 

Cook Like The Chef Economical. Exquis ite 
Cuisine. Chef David's Secrets $3.98. Box 
457. Port Washington. WI 53074. 

CARTOONING 
SIGN PAINTING 

CARTOON for Fun and Money!!! Free 
booklet!! Cartoons. Box 40614B, Detroit, 
Michigan 48240. 

CARTOONING Taught bv Mail Write 
For Free Brochure. Cartoonerama, Box 
263-XP. Branford. CT 06405. 

CARTOONING ~ Money, fun , popularity!' 
Learn by mail. Free booklet!!! Cartooniver
sal, 72 Kendal. Toronto, Canada M5R lL9. 

DETECTIVES 
DETECTNE Profession. easy home study; 

fr·ee tie-tack or lapel pin, certificate. future. 
Profess ional Investigators Training School , 
Dept. CB. P.O. Box 41256. Los Angeles, 
CA 90041. 

FINGERPRINTING · exciting scientific 
career. Home study course teaches every
thing. Certificate on completion. Many 
openings; prepare now. Professional Inves
tigators Training School. Dept. FP. P.O. 
Box 41256. Los Angeles. CA 90041. 

DETECTIVE TRAINING HEADQUAR· 
TEAS: for homestudy education that works. 
Exciting, easily learned cassette courses. 
Diploma, Free details: GLOBAL INVES· 
TIOATION, Box l91PS. Hanover. MA 
02339. 

GOV'T SURPLUS 
MILUONS OF BARGAINS! ,Jeeps in

cluded! Many l 'h original cos t. "Nation
wide Government Buyer's Guide/Direc
tory"- $2.00 !guaranteed!. DISPOSAL, 
Box 19107-FG. WASHINGTON, DC 
20038. 

IS It True you can buy jeeps for $44 
through the U.S. government? Get the facts 
todayf Call 312-742-1142. Ext. 4606. 

JOKES & NOVELTIES 
FREE-World's Leading Novelty Cata

log. 1600 Jokes. Tricks, Science. Sports, 
Hobbies. J ohnson-Smith, C-6113. Mt. 
Clemens, MI 48043. 

MONEYMAKING 
OPPORTUNITIES 

NEW Luxury Car Without Cost. Write: 
AMCO l5E, 1601 Main. Plainfield. IN 
46168. 

GET RICHII Secret law smashes debts 
. - - brings Cash credit! FREE report!! 
WealthKit·S, Billings. NY 12510. 

BORROW by mail! $500-$25.000 Fast! 
Easy' Confidential! For info applica tion 
write: Accurate. 2120 Crestmoor. Nash
ville, TN 37215. 

BUMPER Sticker Printing Device. Cheap. 
Simple. Portable. free details Bumper. POB 
2279 1 1 LLD 1. Tampa. FL 33622. 

. 
EMPLOYMENT INFORMATION 

OVERSEAS .JOBS! $20,000- $60.000 
and up' CAll NOW! 13 171839-1 712 Ext. 30 

OVERSEAS ... $20.000-$60.000 + . Free 
Report! Employment, Box 19760-FI. India
napol is. IN 46219. 

OVERSEAS, U.S., .JOBS AVAILABLE. 
Wri te: Employers. Box 387-J , Orange Park, 
FL 32067. 

LATEST .JOBS WORLDWIDE. Month ly 
Employers Report $6.00. Wri te: Alexander. 
Box 357PS. South Pasadena. CA 91030. 

LEARN DOMESTIC Refrigeration Re· 
pair. Franchise opportun ity. S25 BILUON 
INDUSTRY. No more layofl"s. Be your own 
boss. P.O. Box 19931. Houston, TX 77024. 

HOW to find a HIGH-PAYING .JOB in 
SAUDI ARABIA; including unique generic 
info. Free information kit; Global Re
sources: P.O. Box N tPAI. Solana Beach. CA 
92075. 

SPECIAL SEFNICES 

INFORMATION On Anyth ing. Fergu· 
son Research Specialists. 60-15 Woodside 
Avenue, Woods ide. NY 11377. 

INCORPORATE Without Legal Fees. 
Free Kit Includes Forms. Call Now 18001 
345-Corp. 

AGENTS WANTED 

EARN EXTRA MONEY! Begin part-time 
-Sell advertising pens, calendars. matches, 
etc. to local business. Warren Calendar Co .. 
Route 10. Box 97. McMinnville, TN 37110. 

REMAILING SERVICES 

CONFIDENTIAL Mail ReceivingiFor
warding. Mail Drop. Box 18039PS. Orlando. 
FL 32860. 

LOTTERIES 

WIN MILLIONS in Canadian lotteries. 
Free details plus FREE nCKET OFFER. 
Lucky Buck IPSl; Box 171. Station W. 
Toronto, Canada M6M 4Z2. 

WIN MILLIONS in Canadian Govern
ment lotteries. For free information write: 
Canadian Gold Club. P.O. Box 324. Station 
A, Windsor, Ontario. Canada N9A 6K7. 

PLAY NEW YORK State lotto by mail. 
Send s.a.s.e for free subscription form. E. 
Muelle r\ 88 Broadway, Greenlawn. NY 
11740. 

LOI IERIES. play 19 mail -order lotter
ies legally. For directory. send $5.00 to: NCS 
Publishing. P.O. Box 13151. F't. Wayne, I 
46867. 

EDUCATION & INSTRUCTION 

UNIVERSITY DEGREES BY MAIL! 
Bachelors. Masters. PH.D.s . .. Free re· 
vealing deta ils. Counseling. Box 389 SP9 
Tustin. CA 92680. 

FREE Lifetime. Ordination. Become 
Chaplain. Missionary Evangelist. Bishop. 
Box 744-PS. McKeesport. PA 15134. 

COLLEGE DEGREE BY SPECIAL 
EVALUAnON of EXISnNO Credits & J ob 
Experience. Fast . 16141 863-1791 Box 
13151-S9. Columbus. OH 43213. 

".JET/GAS TURBINE CAREERS!" 
Homestudy courses- theory. maintenancl'. 
overhaul. AMERICAN .JET SCHOOL, 
Dept. PS-3. Darby. Montana 59829. 14061 
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 Institute. 2638 
Adelaide Street West. Toronto. Canada. 
M5H IY3. 

LOCKSMrntiNO, Univer$al School of 
Master Correspondence And Shop Train
ing. Box 214652PS. Sacramento. California 
95821. 

ELECTRONICS Degree t BSET1 by cor
respondence. Grantham College. 2500 La 
Cienega. Lo~ Angeles. CA 90034. 

EARN S800 + WEEKI Get vou1· "F.C .C. 
Commercial Radiotelephont> · Licen><e"
Fast. i nexpen~ive! Electronic~ Home Study. 
free deta ils. Command. D-10:.!. Box 2223. 
San Francisco 94 126. 

DEGfiEE PROGRAMS 
IN Management: Economic><. Philo~ophy. 

Busines~ Studie~. Credits and Experience 
accepted. Prospectus I airmailed $2.001 Reg
istra r. Sussex COLLEGE OF TECt4NOL· 
OGY, HIOHFIELD DANEHILL, SUSSEX, I 
ENGLAND Rh1 7 ?EX. Founded 1969 s tu-

1 dents worldwide. · I 
UNIVERSITYDEGREES withoutclasses. j 

Bachelor's. Master·~. Doctnralt•s. Accred
ited. i nexpensi w. fa,; t. F'1·et' in format inn. Dr. 
John Bear. P.O. Box "11447-PSH. Marina 
del Hey. CA 9029!i. · 

REISCH WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC. The original-50 
yrs:- World's largest! Term soon. Appmvl'd 
for VA. FREE Cat a log. 51 !i-423 -5:.!4~. Col. 
Gor·don E. Ta.vlor. P.O. Box 949. Dt!pl. :l. 
Mason City. Iowa fi040 I. 

PREPARE tn hetter handle vour busi
ness. political and social oppmtuni ties. The 
Blacks tone School of Law has mel the law 
training demand for almost a century. 
Information: P.O. Box 790906. Dalla,;. TX 
75379. 

HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accred ited Attorney !n
s truction. Home Study. FREE CATALOG. 
Southern Career Institute. Drawer 94PS-
2158. Boca Raton. FL 33427. 1305136!!-2522 

UNIVEASnY Degrees! Economical home 
studv lor Bachelor's. Master's. Doctorate. 
Pres'tig ious faculty counsels for indepen
dent ~tudy and I ife experience credi ts. Free 
proof- Richard Crews. M.D. 1 Har·vardr. 
Pres ident. Columbia Pacific University. 
1415 Third Street. Suite B301\. San Rafae'i. 
CA 94901: Toll Free: 1!00'227-1 617. Ext. 
480; Califom ia: 1!00 772-3545. Ext. 4RO. 

DRAFTING is a great can eer! Train at 
home in spare time. Free facts. Write: North 
American School of Dralling. Dept. PCCH4. 
4400 Campus. Newpo1·t Beuch. CA 92660. 

ELECTRICIAN. Learn at home in spar·e 
lime with no previous experience. Instal
lation. maintenance. constr·uction.lighting. 
heating. a ir conditioning applicat ions. Get 
free facts. Write: ICS Electrician School. 
Dept. PCCH4. Scranton . Penns.vlvania 
185 15. 

EFFECTIVE SPEAKING Home Study. 
Free Detai ls·. Dept. PSI. Power. Speak. Box 
1505. Bloomfield. NJ 07003. 

MW'ftr/~~~~ 
A short. simple metho(l acquiring a powerlul 
memofY. No memorization, 111 keywords. Release your 
photographic memofY. Learn "how" you remember. 
"why" you Iorge!. Discover your natural ability to 
recall eveMhing. Send lor free information tO: 

IIIS1lTUTE of THIIIKI.Q 
145PS YialJPaz, Pacific CA 10272 

PROFITABLE OCCUPATIONS . . 

HYDRAULIC .JACK REPAIR MANUAL . 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157. Brownsville. TX 78523-4157. 

REPAIR lawn mowers thousands of parts . 
and tools wholesale list 40e. Ellwanger's . 
P.S .. P.O. Box V, Port ,Jervis. NY 12771. 

FREE Cata log. Repair Air Conditioning, 
refrigeration. Tools. supplies. full instruc· 
tions. Doolco. Inc .. 2016 Canton. Dallas. , 
TX 75201. 

HYPNOTISM 
FREE Hypnotism. Self-Hypnosis. Sleep , 

Learning Catalog! Drawer PS400. Ruidoso . . 
NM 88345. 

FREE Hy_pnotism. Sleep Learning Pub· · 
lication DLP, Box 487, Anaheim. CA 92705. 

Copynghtfld matenal 



LOANS BY MAIL 

BORROW S100·S100,0001 Instant 
Reply! No Co-Signers! Rush Stamped En
velope! ~'inancial, Box 5487 IPSl, Richard
;on, TX 75080. 

IMMEDIATE Loans to deserving individ
~als refused elwwhere. Many plans in
:luded. Try us! Associates. Box 98-P::J, 
Brooklyn, NY I I 235. 

SLOANS$ On Signature To $100,000-
1\ny purpose! Write: Elite: Box :.!06 - P S, 
~~ast H.ockaway, NY I 1!118. 

BORROW $300- $30.000 lnter(!St Fr(!(J1 

Keep Indefinitely! Free report! Write: 
1\merican, 1601 Main, Plainfield. IN 46168. 

BORROW $30,000 without interest! Free 
Jctails! lnfohouse-PS, SOil Post, San Fran
:isco 94109. 

NEED credit cards'! Bankrupt? S low 
;redit'! No credit? Let us help. Call now~ 
J-:11 7-8:19-171:.! Ex.c7. 

BORROW by Mai 11 $!)00-$2!1,000 Fast' 
~:usy' Confidential! For infro application 
write: Accurate, :.!120 Crestmoor. Nash· 
ville TN :3721!1. 

BORROW By Mail. Any Amount! Any 
l'ur)l<ose! Fast-1-:asy-Confidcn t ia 11 Detai Is. 
1\ppl icution Rushed! Creditmasters. Box 
:it17-J>PS. Floral Park. New York 11002. 

ARAB BUSINESSMEN Have Money To 
Buy & Invest. Top Finders Fees P!tid. Int. 
Middle J<:ast Assoc .. 984PH I. H:l9 1 Flax
man. Huntington IJeach. CA 9:.!646. 

CASH Loans-Borrow by mail. $500.00 
lo $2!i.OOO! Free report. a)iplication! LTD
I'S. Box 9:l7. VI.. Lauderdale. I"L 3330:.!. 

BORROW $:10.000 without interest! 
1\11 eligible. Repay anyt ime. Fre" details! 
lnfiohouse-PS. HOt! Post. Sun Francisco. CA 
H41 09. 

WINEMAKING 

WINEMAIC£RS-BEERMAKEAS Free 
Catalog. Fa~t 'Service. Large Selection. 
Kraus. Box 7Hfi0-N Independence. MO 
()405:! . 

FREE ENCYCLOPEDIA WINEMAKING 
Bt•t•rmaking. Supplie~. Equipment Ingre
dients. Vynox. Box !:i i 549H.I{ochester. NY 
14615. 

WINEMAlKERS- BEERMAKERS
GASOHOL. Free catalog. Equipment Sup
pli,•s. Continental. Unx I HH-PS. Cassel· 
berry. F'L ::3:.!707. 

WINEMAKERS • BEERMAKERS -
Fresh Stock$. Fast Service. Free Catalog. 
O'Brien·~. Box :ll:l4A. Wa.vne. IL60 184. 

BEERMAKERS! Vrt>e Sfll.>cialistCatalof.(l 
Newsletter. William·~. Box 46I-P9. Oak· 
land. Cal ifornia 94604. · 

FREI! BEERMAKING BOOK plus cata
It\g. Finest equipment. Ingredients. One
Day Service. Fully guaranteed. SPI. Box 
71:l4-S. Chapel Hill. NC 27514. 

WINEMAKERSIBEERMAKERS, lnfor
nwtiw Catalog. t.Ovaas, 731 Warrington 
Rd .. Pen:;acola. FL 32506. 

WINEMAKEftS - Beermakers: Fre~ Il
lustrated catalog of supplies. Semplex. P.O. 
Box 12:l76H. Minneapolis. MN 554 12.{)276. 

BUY IT WHOLESALE 

CLOSEOUTS! ' Wholesale! Overruns! 
Freebies' Information <stampl: DON. Box 
20 152·G. Ferndale. Michigan 48220. 

400,000 BARGAINS Below Wholesale' 
Many Free! Liquidations ... Closeouts' 
. . . Job Lot$ .. . Single Samples. Free 
details. Worldwide Bargainhunters. Box 
i30-B. Holland. MI 49423. 

PARTS Catalog-Chainsaw. Three
Wheeler. Motorcycle. Snowmobile. Small 
Engines. t$1.00 I. Manufacturer's Supply. 
Box 157PS12. 'Do•·chester. WI 54425. 

WHOLESALE PARTS for lawn equip
ment. Minibikes. Karts. Chainsaws. Small 
Engine~. Quality products . Send $3.00 for 
full line C<}talog. GRP Parts. P.O. Box 45245. 
Dept. S. Somerville. MA 02145. 

BUSINESS "sERVICES 
MAILING LISTS 

FREE Mailing List Analysis. Details. 
GOC-6U. Box 1107. Stuart. FL 33494. <305l 
334-5205. 

MAILORDI!R IIIUYERS USTS available 
for IMMEDIATE USE! Computerized on Peel 
and Stick labels in ZIP CODE ORDER. 
GUARANTEED DEUVEAAIILEI For com· 
plete details SEND to: MGS Enterprl .. , 
Box 5008, Rapid City, South Dakota 
57709. 

MAIL Order buyers. Name List.'<. Frank 
Olson, 860 Hinman Ave .. Evanston. IL 
60202. . 

RUBBER STAMP 

SELF·INKING RUBBER Stamp. Only 
S1.9S ppd' Customi7-e. Up To 4 Lines and 
27 spaces per line! Specify color: Blue. 
Black, Green. or Red. Fast deliverv Free 
Catalog. Moneyback Guarantee. CUSTOM 
STAMPS Box 12211-PS. Arlington. VA 
22209 

MERCURY Advertising Printers. 4 Color 
Ci rcu Iars. Souvenir Journals. 212-525-
Iil79. 253-07 14H Drive. Ro:<cda le. NY 
114:.!:.!. 

HAIR CAkE 

HAIR FARMING I stops hair los.~-St i m U· 

lates new hair growth. FAST. FAST RELIEF! 
No chemicals. Guaranteed result~ 30 d<tvs. 
Exciting facts free. Rot.:IY Research. Box 
570726. c PSI. Miami. FL 332:\7-0721$ Write 
today! 

BALD~ LOSING HAIR? 
Amazing new formula ~tops hair loss und 
reverses il by attacking the cause. Detail~ 
$1. Lukals. Box 1642, Jensen. F'l :~:!457. 

WATER PURIFICATION 

PUREST WATER from HOME DISTILL• 
EA, WATER WISE, Box 45981. Centerhill. 
FL 33514. 1800> 874-9028. 

SAFE·Cl EAN· WATEAI Our products muke 
others obsolete. Special Prices. Complete 
third faucet system. Call Free t\00·643-
SAFE. Safe Water. Buildint.: 3808. Gravette. 
A •·k. 72736·0799 

DRINK WATEA70TIMES PURER THAN 
DISTILLED WATERI Information · SASE. 
Nustil. Box 4399. Woodburv. New Jcrst'Y 
08096. . . 

INVENTIONS WANTED 

INYENTIONS Develop(.'<l Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATWE, Suite 3615·PS. Wool
worth Building. New York. NY 10007. 

EARN RO\'ALTIES, NUPAODUX INTER· 
NATIONAL, 1377 K 182, WASHINGTON, 
DC 20005. 

IDEAS, INVEHT10NS, NEW 
PRODUCTS WANTED FOR 

presentation to industry and exhibition 
at na tiona l technology exhibition. Call J. 
800·528·6050. Arizona. 1-800·352-0458 
Ext. 83 I. Or Write: 

IMI·PS 
701 Smithfield Street 
Pittsburgh, PA 15222 

FREE information on offering your in
vention for sale. Kessler Sales Corporation. 
C-7-IW. Fremont. Ohio 43420 . 

FOR INVENTORS 
INNOVATION Centre associated with 

University of Waterloo provides assistance 
to INVENTORS in: Development. Patent
ing. Licensing. Marketing and Financing. 
Canadian Industrial Innovation Centre. 
Dept. PS13. Waterloo. Ontario. Canada 
N2L 3L3. 

PATENT IT I!CONOMICALLYI Free 
Details. M. Rainer. 2008 Fondulac. Rich
mond. VA 23229. 

NONPROFIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation. Affi liated Inven
tors Foundation. 501-A Iowa. Colorado 
Springs. CO 80909 or Call toll free J-800-
525-5885. 

INVENTION SEIIW1CES: Development 
Assistance. Prototyping. Marketing. b.v pro· 
fessional scientists. Write for informative 
literature; FREE initial evaluation. Keefe. 
Kolasa. Galea. Oleksik. and Associates. 
Box 259. Roseville. Mi<'higan .:18066. 

PROTECT YOUR INVENTIONS AND 
TRADEMARKS. Registered Patent Attor
nev. MEE Preliminarv review. Box 392PS. 
Millwood. NY 10546 .. 

INSULATION 2300· Plus. Catalog. Stock. 
Hillternp. Box 112. Danvers. MA 019:.!3. 

NEW do·it-vourself fuel svstem modifi. 
cation doubles milea){e. I-3 i4-435·9290. 
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INVENTORS/ 
IDEAS HAVE VALUE/ 

Eve I' chink of an id~a. forget it and see idar:er on the 
market! M any people don'< forge<. act quickly and 
·are rewarded by American ind ustry. Write down. 
your •dta! We offer free disclosur·e registration and 
init•al consultation regarding your ideJ·s potential 
value. Call or write without delay for your free 
information package. 

American Inventors Corporation 
82 Brood Street. Dept. PS 

Wesffield, MA 01 086 r:ii'1 
(413) 568-3753 ~ 

A Fee Based Morl<e!ing Company · 
Offices Qxlst 10 Qxlst 
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INVENTORS: If vou have an inwntion 
for ~al t' or I icense: write for fr~'t' booklet 
explaining how we can help you. Kessler 
Sale~ Corp .. C-7-FI. F'reemont. OH 4:3420. 

NEW PROCESS! Low cost molded plas
tie parts. Let us bid on your prototype• pro
duction requi rement~. PROTO·MOLO, H 
Whit field Rd. Da•we•·s. MA o 19:.n. 

PATENT I Protect .Sell Your In vention~ Re
t ired Ex;~mine r. 7400. Wushington. OC 
20044. 

TREASURE FINDERS I 
METAL DETECTORS 

FIND old coins. jewelry. gold nugget:;. 
New patented revolutionary device. Free 
catalog. Gardiner. 4729L N. 7th Ave .. Phoe
nix. AZ 850 13. 

Pay For Your Hobby! 
With Whlfll'a NEW 
Strt.a 3 .,.,., O.fllchHS 

Call Toll Free: 
1·800·547~911 

WHITE'S ELECTRONICS 
Dept. PB-4 Sweet Home, OR 97386 

FIELD GLASSES, TELESCOPES · 

ASTRONOMY: 34 Years Experience. 
Thousands sold to Amateurs. Professionals. 
Specializing in home. backyard Models. 
St.arliner Co .. 1106·PS South Columbus. 
Tucson. AZ 857Jl. c602> 795·3361. Catalog 
$3.00 

FREE Catalogue! Thousands War sur
plus opticl.\1 bargains. Lenses. Prisms. Tele
scopes. Binoculars. etc. Jaegers. 691G Mer
rick Road, Lynbrook, NY 11563. 

~TIONS ofGt>rma n Binoculars. 
Telescopes. Microscope~. Hudsky Optics. 
N.Y.C .. !2121 626-6780. 

HEARING AIDS 

HUGE SAVINGS. Eliminate dealer 
markup. Free Tria l. Batterie:< whole:~ale. 
Terms AtnngE"d. Lloyd$·PSC. Rockford. 
IL 61104. Call I 800 323·1212 Toll Free 

GIANT SAVINGS Cu~tom ln·The-Ear 
Spec i al i~ts 30 Da,v Tri::tl Terms. Ritewa~·. 
Box 5945 1S. Chicago. IL 60659. 

/rw H[ARING AIUS 
"f 1 2 PRICE CATALOG FREE! 

I SUPER $AVINGS! Newest. Firiest. All" 
types. Buy DIRECT & save up to HALF! I filo salesmen. Sold bY- AIR MAIL on 

I HOME TRIAL. FREE Catalog. Write: 
MONEYSAVERS, 

1 Dept. PS 9D 9530 Langdon Ave. , 
SePulveda, Cal. 91343 I Not sold In California. 

AIR GUNS 

RWS 
PRECISI'LIIW 
AIRGUNS 
Air Riftes, Air Pisrols 
Adults, made in 
Lifetime Warranty. 
Match. Superpoint, 
Hobby and Standard 
Targets. Traps, Scopes and 
Accessories. For 
our new "Olympic 
Year" catatoo send 
$1.110 

11 

RWS 
MODEL 

SG 

KNIFEMAKING SUPPLIES 

MATERIAlS FOR CUTLERY 
:I!$ Pagt• Catalog $:.!.00. Custom Knife
makers Supply. Box :lOll-PH. Emory. Texa~ 
75440. 

CAMPING EQUIPMENT 

FREE Discount Catalog. Backpacking. 
Camping. Campmor. Uox 999-P. Paramus. 
N.J 07652. 

EARTHWORMS, 
CRICKETS, FROGS 

FREE Literature. Haise Fi;;hworms. 
Crickets. Red wigglers- J000-$1!.9!\. 
!\000- $4:.!.50. Carter Farm- I:.!. Pluins. 
GA 317890 

FISHING TACKLES 

NEW! Patent 
1-800·362·3 145. EXT 139 

CE & NIGHT FISHERMEN! 
WHEN FISH BITES. NITE BITE 
LITE hghls and releases lone . Woll 
not interfete w1th casttng or reel· 

• Guaranteed 1ng 1n. Precision-made ol strong. 
·GREAT GIFT FOR nylon plascic. Uses Slandatd ba1· 
FISHERMEN• lery and bulb lor summer night 

• Vis•ble to: 500 tt fisfling ·and w1nter 'ce fishing. 
Send $4,95 • $1.05 Poso·Handling 

Anto>ne Mig & Sales Box 309. Casselton. N.D. 58012. 
NORTH DAKOTA RESIDENTS ADO ••• SALES TAX. 

Oi lri u lers & alesmen wanted 

SPORTING GOODS 

. 
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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. 

901 High-Security Safe Here's a booklet 
on Cannon Safe products, a range of high
security, good-looking safes that are at home 
in your office, home, or workshop. Free 

902 Repair ·Gui~es You name it, and. this 
catalog from Carbooks has a book to tune it 
or fix it. It contains manuals and technical 
books for cars, trucks, boats, planes, motor
cycles, and more. $1 

903 Engine-Knock Stopper A brochure 
from the Carter Automotive Division of ACF 
Industries describes the theory and operation 
of the Engine Knock Eliminator. One model 
works on all cars and light trucks and can be 
adjusted for proper knock sensitivity. Free 

904 Energy-Efficient Building System This 
40-page four-color catalog, which includes a 
16-page plan-book insert featuring numerous 
photographs of Cathedralite homes, gives in
formation on Cathedralite's building system 
and customer services. $6 

905 Garage-Door Openers Chamberlain's 
full-color pocket booklet gives all the facts 
on garage-door openers. A handy comparison 
chart identifies 15 features and matches them 
to six Chamberlain models. Free 

906 Carbide Blade Sanblade, a unique 
carbide-tip blade, saves time, money, and en
ergy by sanding while cutting. It 's designed 
with oversize carbide tips to ensure long life. 
Get the word from Clemson Group. Free 

907 Get the Most from Your Computer 
This detailed color brochure from Compu
Serve, America's largest information service 
for personal-computer users, tells you how to 
access its vast data banks for reference mate
rial, news wires, an encyclopedia, financial 
and travel information, electronic mail, fan
tastic games, and lots more. Free 

908 The Stove Solution This full-color 
20-page catalog features Earth Stove's full 
product line, including free-standing models, 
fireplace inserts, mobile-home-approved mod
els, and the newest addition to the line: the 
Earth Stove Catalytic. Free 

909 Calculators and Computers Find out 
about the innovative HP rhinkJet printer, 
HP-41CX, HP-718, Tl -66, and NEC 8201. 
The illustrated EduCALC catalog tells you just 
what these machines can do. It also shows 
you how to use them, with books, software, 
and accessories from EduCALC Publications. 
Free 

910 Wood-Finishing Tips Minwax's 22-
page booklet contains many tips that can save 
time and trouble for do-it-yourselfers. Also in
cluded are charts showing a full range of inte
rior and exterior finish colors available, plus 
the name of the nearest Minwax dealer. Free 

911 Doors and Elegant Woodwork A com
plete set of full -color folders from Morgan 
Products Ltd. describes how to use exterior 
and interior doors, patio doors, stair parts, 
entrance trim, and mantels to decorate and 
insulate your home with the warmth arid 
beauty of wood. 25~ 

912 Radio Intercoms The 1984 catalog 
from NuTone Housing Group shows its entire 
line of radio-intercom and stereo systems 
for home and office. It also gives complete 
details on individual system features and 
accessories. $1 · 

913 Microcomputer Software Peachtree 
software is available for many different micro
computers, and Peachtree offers software for 
business, home, and school. The firm's full 
color magazine, Peachtree Quarterly, provides 
product information and interesting articles 
for users. $3 

914 Wall-Sanger's Pocket Guide A new 
20-page step-by-step guide from Red Cedar 
Shingle & Handsplit Shake Bureau details the 
application of cedar shakes and shingles. You 
can save up to -60 percent on labor alone. 
50~ . ' .... : :' . . . . . ' 
915 Cleaner Air Information on in-the
home air-pollution control is provided in a 
booklet called "CI.eaner Air." It describes air 
filters and·air cleaners, and presents efficiency 
data on the removal of house dust, tobacco 
smoke, pollen, and spores by a new type of 
air cleaner that uses no electricity. The book
let is from Research Products Corp. Free 

916 Sportsman's Catalog No matter what 
the outdoor sport, Bass Pro Shops has the 
equipment for all your needs. The 400-page 
catalog details more than 12,000 items
rods, reels, lures, bows, arrows, and more. 
$2 

917 Wonderful Wood Finishes This eight
page four-color booklet from Watco-Dennis 
shows how to create professional finishes the 
first time with all types of wood . Watco Dan
ish Oil seals, primes, finishes, hardens, pro
tects, and penetrates in one application. Free 

918 Hot Spring Spa A six-page full-color 
brochure from Watkins Mfg. Corp. includes 
its product's benefits, features, operating 
costs, and specifications. Free 

919 Money-Saving Plumbing This book
let from World Plumbing Supply describes the 
advantages of the full-flow solderless Studer
Valve Line, outlining time and money savings 
for the do-it-yourselfer or professional. Free 

920 Recreational Vehicles A color bro
chure from Yellowstone describes the com
pany's products and models of RVs. It fea
tures travel trailers from 18 to 38 feet long, 
fifth-wheels from 24 to 39 feet, and mini 
motor homes from 24 to 27 feet. Free 

r••••••••••••••••••• FILL IN COUPON AND MAIL TODAY •••••••••• • •••••••• .. 

: POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES NOVEMBER 30, 1984 : 
Note: POPUlAR SciENCE Massachusetts address is lor Product Informat ion only. 

I I 
1 Please send the items checked below. I am enclosing $1 handling charge 

1 
AM ENCLOSING I 

1 (any number of items) plus amount required for priced items. 1 

: D 901 D 905 D 909 D 913 $3 D 917 $ for priced items : 

I D 902 $1 D 906 D 910 D 914 50¢ 0 918 $1 tor handline 1 
1 D 903 D 907 0 911 25¢ 0 915 0 919 $ TOTAL REMITTANCE I 
1 o 904 $6 o 908 o 912 $1 o 916 $2 o 920 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 SEPTEMBER 1984 I 

~-------------------------------- --- --------------~ 
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Moror Sales, US A . Inc 

• 
T 



LIGlfTs 
lO()S 

ONLy 9mg. 'TAf:t 

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


