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Extra Mild!
Low Tar!
Great Taste!

100s: |
Only 9 mgs.tar.
0.8 mg.nic.

Kings:
Only 8 mgs. far.
0.7 mg. nic.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Lights: 8 mg. "tar”, 0.7 mg. nicoting; 100’s; 9 mg.
“tar”, 0.8 mq. nicoune av. per cigarette by FTC method.




Unfortunately, if the telephone you buy today
Isn't a Panasonic, it may be out of date tomorrow.

If it lasts t|_1at long.

Choose a built-in answering machine. Speaker-
phone. Built-in dialer. But choose carefully,
because it's built to last. After all, it's a Panasonic.

. Now you can buy your own telephone. So it's important to

buy the one that’s right for you.

On one hand, you don't want to spend too much for a
phone. Or buy one that does more than you need. On the
other, you don't want to spend too little. Or the phone may
become out of date in a few months. If it lasts that long.

Let Panasonic help you reach the right decision. We

" have the right phone for you. And the right price to go

with it. No matter what your needs or budget.

Choose from phones with answering machines built
in. Speakerphones that let you talk without holding the
phone. And phones with automatic dialers. And most of
our phones are compatible with alternate long distance
services. Such as Sprint® and M.

Whichever Panasonic telephone you choose, it will
have one thing in common with our entire family of
phones. Panasonic dependability.

And should your phone ever need service, we have a
nationwide network of service centers.

Panasonic telephones. They won't be out of date to-
day. Or tomorrow.

Speakerphone. Dialer. And answering machine. Even lets you call in for
messages. Without a remote device. From any push-button tone phone.

- KX-T 2425

This phone remembers 28 numbers. And will dial them for you auto-
matically. Even redials a busy number. Up to 15 times in 10 minutes.

KX-T 2130

This slim-line phone has an automatic dialer. Call family. Friends.
Emergency numbers. Up to 16 digits long. At the touch of a button.

KX-T 2203

#ESprint 15 a registered service mark of GTE Sprint Communications Corp

This phone lets you connect two incoming lines. So you can put
your first call on hold, while you answer a second. Also has an
automatic dialer.

KX-T 3203

Panasonic.
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Calgary
A rugged place for a smooth whisky to start.

ALBERTA, CANADA—The
Calgar Starn ede, the
world’s l‘lChESt rodeo. It
attracts the nastiest bulls,
the most ornery broncs,
and the best cowboys any-
where to ride them. There’s
a chuck wagon race

that'll make your bones rat-
tle and a motorized barstool
race thatll leave you black
and blue for a month.

For ten days every July,
ever since 1912, people
come from all over to re-
capture the spirit of the
Canadian West.

This is where Windsor
Canadian comes from. We
get rye from the rich fields
around Calgary. We get
water from the glacier-fed
streams west of town. We
age the whisky in the high,
dry air, until its so consis-
tently smooth, you d never
guess it could come from a
place so rugged.

CANADA'S SMOOTHEST WHISKY.

80 PROOF « IMPORTED AND BOTTLED BY THE WINDSOR DISTILLERY COMPANY, NY., N.Y. © 1984 NATIONAL DISTILLERS PRODUCTS CO.



Readers Talk Back

Address letters for this column to: Readers Talk Back, PorPuLsr SCIENCE,
380 Madison Ave., New York, N.Y. 10017. Because of the large
volume of mail, we are unable to acknowledge unpublished letters.

Rain of destruction

Your report on acid rain [“How Scien-
tists Are Tracking Acid Rain,” Aug.]
was informative, but the sidebar, How
to Reduce Acid Rain, omitted an im-
portant option: The conversion of coal
and natural gas as well as other bio-
mass to methanol should get top prior-
ity. This fuel would almost eliminate
the presence of sulfur and high lev-
els of NO, in the atmosphere.
Charles B. Wood, Prescott, Ariz.

Thanks for the interesting article on
acid rain. But I wonder why the ef-
fects of acid rain were not noted dur-
ing the many years of our industrial
revolution, when coal was almost the
only source of fuel.

George P. Schmid, Deerfield, Ill.

The data from the map on page 71 of
“How Scientists Are Tracking Acid
Rain” appear to disprove the theory
that power plants in Ohio are a source
of acid rain in Canada. Also, how
could you draw the lower dashed line
on the map when there were no sam-
pling sites in the vicinity?

Chris Benjamin, Silver Spring, Md.

Rob Gannon replies: “Acid rain seems
relatively new for several reasons. Total
emissions, including those from autos,
have increased. Emissions damage was
local until 500-to-1,000-foot smoke-
stacks were built that lofted pollutants
into the atmosphere where they could
be carried unsullied over great dis-
tances. The buffering capacity of land
(primarily due to limestone soils) var-
ies and in some cases has taken dec-
ades to be overwhelmed. Finally, the
effects accumulated gradually, so that
the scale of the problem remained un-
recognized until relatively recently.
Trout streams were losing fish 25 years
ago, but no one recognized it as a near-
national phenomenon.

“The map was picked at random
from those available at the time the
story was written. It shows that on that
particular day the bulk of the tracer
gas took two main paths at average
altitudes. One headed across Pennsyl-
vania, the other more southerly. On
other days, including the one detailed
in the article, winds carried the gas
farther north or south. Paths were de-

termined even in areas with few collec-
tion stations by three means: weather
balloons launched from 20 sites and
tracked by radio,; tetroons released in
Dayton that sent back Loran-C loca-
tion signals; and atrcraft actually cap-
turing the gas while aloft.”

Brains aren’t everything

“Super-Smart Cars” [Aug.] led me to
think about driving and safety. A
“heads-up” display of information on
the windshield, as used in some air-
craft, could be the only semi-safe way
of giving the driver information. Even
this method, however, could be dis-
tracting. And as your story implied,
the time needed to decipher the prolif-
eration of readouts could cause the ac-

cident rate to skyrocket.
Harry C. Wiersdorfer, Hamburg, N.Y.

I had to laugh when I read “Super-
Smart Cars.” How can Chrysler hope
to offer an advanced satellite naviga-
tion system as a $500 option in four
vears when it currently offers an
AM-FM cassette deck with special
speaker—certainly not a new tech-
nology—as a $550 option?

Burch Seymour, Santa Clara, Calif.

I can’'t believe all that electronic gadg-
etry in super-smart cars is anything
but just that. Most of it won't be worth
a hoot to anyone who does his own
maintenance. Give me a car I can
work on without the need for a knowl-

edge of advanced electronics.
U. S. James, Santa Fe, N.M.

Shedding light on headlights

I'd be happy if smaller headlights
[“The Incredible Shrinking Headlight,”
July| shrunk price along with size, but
they don’t. Nor will they aid fuel
economy. There was never any prob-
lem with streamlining headlights, as
dozens of custom and foreign cars
attest. Even the old Volkswagen had
crude streamlined covers over full-size
headlights. The reason the headlight
is shrinking now? So that we consum-
ers can pay for it.

Wiiliam A. Vandiver, Waverly, Tenn.

The drive toward the shrinking head-
light is a misdirected engineering
Continued
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Readers Talk Back

effort. Mere lamp shape has little af-
fect on fuel economy and aerodynamic
problems when driving at sensible
speeds. A needed improvement that
would have some effect is a pivoting
headlamp that sweeps the beam left

or right in a generous arc in synchro- .

nization with the front wheels. This
would illuminate the road where the
front wheels are going instead of

where the car is pointing.
Andy Vena, Philadelphia, Pa.

Jim Dunne replies: “It’s true that
smaller lights are expensive and that
looks alone may account for their ap-
peal to buyers of Lincolns, Cadillacs,
and many European imports. But these
new headlights reduce wind resistance
substantially without the complication
of headlight covers, and this aerody-
namic styling will increase the mpg for
the life of the car—it doesn’t wear out.

“A sweeping headlight is certainly
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a good idea. Another method for illu-
minating the road ahead calls for extra
lamps that switch on when the steer-
ing wheel is turned. But it would take
a regulation change to get these ideas
in production cars.”

Wagner’s wonder

Dr. Gunter Wagner’s use of existing
things [“Wagner’s Wonderful Wind
Machine,” Aug.] such as old ships, ma-
rine winches, and truck axles should
help him clear the hurdle that sepa-
rates a useful idea from an invention
that’s in full-scale production. I hope
the government recognizes Wagner's
genius and lends a hand—I'd like to
see those noisy wind machines moved
offshore.

Forrest Gagnon, Littleton, Colo.

Going underground

I read the debate between Charles
Woods and William Shurcliff [“Shop
Talk,” Aug.] with interest. I think
Shurcliff is wrong about the necessary
thickness of walls in underground
houses to withstand lateral pressures.
[ plan to build an underground house
with standard-size concrete blocks.
These blocks are used in the cellars
of homes throughout my area—the

Adirondack Mountains, where temper-

atures range from 95 to — 30 degrees
F—and hold up just fine.

Frederick H. Johnson

Lake Luzerne, N.Y.

Colt superiority

As the driver of a Dodge Colt turbo,
let me assure you that all the Colt
needs to out-handle the current crop
of turbo cars [“PS Car Test: Little
Turbos,” July] is a set of 185/60R13
tires. Besides, where else can you
get so much performance for so little
money?
W. Pegram
Winston-Salem, N.C.

Luxury-sedan scam

I can’t see why you chose to test Chrys- |

ler’s four-cylinder New Yorker [“PS
Car Test: Modern-Age American Lux-
ury Sedans,” Aug.] over the Fifth
Avenue. The size, V8 engine, weight,
cost, and finish of the Fifth Avenue
are comparable to those of the other
luxury cars.
Herman A. Kosengarten
Nassau, N.Y.

Jack Keebler replies: “Indeed, our
original request to Chrysler was for a
Fifth Avenue. But Chrysler officials ar-

gued instead that their best new tech-
nology in luxury sedans was represented
by the turbocharged front-drive New
Yorker. We found that although the
New Yorker may look like a [uxury
sedan on paper, it just isn't in the same -
class as the Fifth Avenue.”

Spark-plug gaps

Surely you jest in “Maintenance Tips

That Improve Gas Mileage” [Aug.].

Closing or opening spark-plug gaps by

0.02 inch couldn’t possibly cause the
largest decrease in mpg.

Daniel W. Saxton

Fort Washington, Md.

George Sears replies: “The spark-plug
gap for the Ford Tempo is 0.042 inch.
I opened or closed the gap by 50 per-
cent (0.02 inch) and tested the car
under those conditions. The decrease
[ reported is accurate.”
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Once you've used the Skil Cordless Screwdriver,

you won’t want to go back to your old screwdriver.
The Skil Cordless Screwdriver weighs mere ounces

and is so small it fits into your pocket. Yet its high
torque motor has the power to drive up to 500 screws
on a single charge.

The Skil Cordless Screwdriver recharges in 3 hours
or less and even has a special built-in feature to help
prevent stripping of screws. And since it’s cordless, it's
perfect for everything from everyday fixups in or out of
the house, to serious do-it-yourself projects.

With everything it can do, you'd think the Skil Cordless
Screwdriver would be expensive, but it’s not. Not at all. And its
surprisingly low price makes it a great gift.

So forget about all the stripped screws, tired arms and bﬂstm
that went with your ordinary screwdriver The Skil Cordless i
Screwdriver just made them obsolete. i --F
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Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health.
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Pickup your life.

A full-size pickup from GMC will pick up
your life, and a whole lot more.

You'll feel uplifted by driving a vehicle so
different from the dreary norm: a pickup from
the people at GMC. When “trucks” is your
last name, you have to do trucks very well.
We do.

A full-size GMC has full-size hauling
capabilities. SO you can take your toys to
fun places. Tents, motorcycles, bicycles — it
can all be neatly tucked inside your GMC.
And GMCs offer impressive pulling power,
too. Properly equipped, a full-size GMC two-
wheel-drive pickup can tow up to 10,000 Ibs.
Making it the perfect companion for any
adventure.

Option-wise, you can get your full-size GMC
pickup with two-wheel or
four-wheel drive, a six- or
eight-foot cargo bed, in 1/2,

3/4 or 1-ton models. The new Vortec 4.3-liter
V-6 engine is standard for 1985. It offers the
highest horsepower and torque rating of any
standard V-6 in the industry. Or you can pick
. up the pace with optional V-8s. There's
\ even a hearty 6.2-liter diesel available.
Best of all, a GMC pickup offers the
\ options and comforts you're accus-
\ tomed to in a nice car. Making it one
%\ nice truck, indeed.
Buckle up and pick up a full-size
\ pickup at your GMC dealer. (He’s in
\ the Yellow Pages.) Give your life a
For a free copy of GMC's 28-page
“How To Live Comfortably With A Truck,”
please write to: GMC Truck Merchandising
Headquarters, Drawer
30093, Department D43
Lansing, MI 48909.

you

GMC full-size half-ton pickup.

GMC light-duty trucks are equipped

with engines produced at facilities operated
by GM car and truck groups, subsidiaries,
or affiliated companies worldwide.




Science Newsfront

By ARTHUR FISHER

Two new sniffers

Trained pigs nose out truffles, dogs
scent drugs and dynamite, and a vari-
ety of electronic devices have been
developed to sniff—and warn of—ev-
erything from gasoline vapors to alco-
hol on the breath. Now there are two

Super booster

A new upper-stage rocket destined to
boost large payloads such as satellites
from the space shuttle to higher or-
bits is being developed by McDonnell
Douglas. Shown in the artist’s concept
above, the Delta Transfer Stage is an
offspring of the second stage of the
workhorse Delta launch vehicle, which
has performed yeoman service for
NASA for 24 years; over the last 10

years it has carried out 74 launches
with a 100-percent record of success.

The Delta Transfer Stage will burn
storable liquid fuels. It is being de-
signed to boost payloads up to 9,000
pounds directly into 22,300-mile-high
geosynchronous orbit. McDonnell
Douglas executives say that because
the new rocket will use off-the-shelf
hardware, it will need a relatively
brief development period and could fly
on the shuttle 1in late 1986.

new additions to the lineup of high-
tech sniffers.

Sniffer I, in the photo below left,
was developed by U.S. Department of
Agriculture scientists to signal the
presence of high levels of carbon diox-
ide. Reason: Plant materials such as
fruits and vegetables exude the gas
once they have been picked, and the
USDA 1s concerned about the illicit
importation of plants into the U.S. be-
cause of the risk that they might carry
dangerous diseases or pests such as
the Mediterranean fruit fly. Thus the
need for a portable CO, sniffer that
could be used at airports on passengers’
luggage. A prototype of the device, in-
vented by Paul Magidman, Wolfgang
Heiland, and colleagues at the USDA's
Eastern Regional Research Center in
Philadelphia, 1s shown being tested
last summer at Los Angeles Interna-
tional Airport.

Sniffer 1I, in the photo below, de-
tects more-deadly stuff. Called the
Chemical Parameter Spectrometer, or
CPS-100, it was designed to identify
the nature and concentration of 12
hazardous gases instantly. The need
was clear: According to the National
Safety Council, some 1,400 persons
each vear are Killed by toxic fumes,
about 200 of those by gases from toxic
chemicals (as opposed, say, to fumes
in sewers or cesspools). The fatalities
include workers succumbing to fumes
in empty chemical tanks and in the
holds of ships carrying industrial
chemicals.

It was to test such workplaces that
the device was developed at Argonne

Continued
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Now picture this.

There’s a lot that’s new
about PCjr and it’s all
good news for you.

diskettes, and don't take up a
bit of user memory. The three

newest examples being
Lotus 1-2-3." the fascinating

PCjr now has a lower price. PCjr ColorPaint and
A new typewriter-style Managing Your Money™
keyboard. _ by financial expert
A new option that can give Andrew Tobias.
user memory a As its library of software
dramatic boost. keeps growing, PCjr keeps
And new business growing, too. By leaps and
and personal bounds. Because IBM
programs to add designed it with 13 ports
, - to its fast-growing for add-on options. And
Right now, PCjrecan run lb f to d l t t.
the [:_buwerful L_.mtus]-‘é.'-ﬂ W 1orary or up-to- d I1o ll_ dI’ Constiructuon
on diskette (with Lotus 1-2-3 date programs. that will accept new
PCjr Installation Kit and All f h h PR
additional memory). The ol whict capabilities down the
ﬂuﬁgﬁggi‘éﬁﬁﬂ can make PCjr road. Even those
memory, will be available  the most useful that haven't been
this fall. computer a invented yet.
little money All thisin a
can buy. computer that weighs a mere 10 pounds*

[t comes standard with 128KB of Takes up just a bit [ =
user memory —twice the memory over a square foot of desk | ::f:;';:;LTE:;E;::;;“::;:“““*? |
of its most popular competitor. An  space. And costs less | computers atits price. |

| s -bi t | M Soft
tlgpa;:um ‘im;_: Money advanced 16-bit than 551,{1}0 , _ | U:::nﬁdﬂemury (RAM). Run:;.:-r 1.060 t
by Androw Tebias, e processor: And \  without monitor: | “Tzlogms pogoncurten |
ar LT, 1S . A . let KB) for the IBM P
comprehensive personal a double-sided “"Hﬂillﬂi” _ L Picture }(ﬂurﬁrﬁlf | Pearm:ngnt Memory Rugrs bueth diskette and |
financial advisor and diskette drive "“Hl"“ﬂ“h & “ WE LT with a chr : (ROM): 64KB cartridge programs |
manager. o i _ Display |
that can store \ ~T Iryoneout | prsteNe 40 and80coumn
over twice as MUCh  The new PCjrMemory Expansion and see what’s : o Jouble density 4 color. |
information as most ~ Attachment can give memory a newatan | B
. l -d d d . quick lift to 256KB. Or, along with h . d | Ffﬁ:ﬂ“ﬂf 320h x 200v
With all these all the way to a hefty 512KB. IBM P Cj?" | Keyboard Open architecture t
features, PCjr can run over a dealer or IBM Product 1| (oot emor. Expansich |
j | . y CXp |
Turn vour screen into Attach t(s)
LI thousand of the most popular Center. | [ W 13 ports o 00 |
cartridge program. programs written for the IBM PC., For the name of the | yeerlimites inckdibg oo’ |
PLjrColorPaint. lets you A with the new optional 128KB store nearestyou, call ~L-——-_____TTTTT
create with the added P you,

Memory Expansion Attachment,

dimension of color,

it can run over a
thousand more.

PCjralso runs a _
growing number of f B
powerful cartridge r"‘ﬁ |

Th PCyr's new typewriter-
programs. 1hey style keyboard adds
work faster than nice touch to business,

home or educational
computing.

Managing Your Money is a trademark of MECA.
1-2-3 and Lotus are trademarks of
Lotus Development Corpaoration.

*Weight does not include power pack and monitar.
TIBM Product Center price, moniter not included.

1-800-IBM-PCJR. In Alaska and Hawaii, call
1-800-447-0890.

IBM PCyr

Growing by leaps and bounds.



Science Newsfront

National Laboratory’s Energy and En-
vironmental Systems Division. The
CPS-100 weighs only 15 pounds and
is battery operated, making it com-
pletely portable. The photo shows it
being used by a Coast Guardsman in
a ship’s hold. The US. Coast Guard’s
Office of Research and Development
requested development of the system
to aid its emergency response teams
in gauging hazards at the sites of
chemical spills.

Sandy solar receiver

Solid particles of material the size of
grains of sand may be a better heat-
transfer medium for high-temperature
solar central receiver plants than the
fluids now used, according to research
at Sandia National Laboratories at
Livermore, Calif.

The new concept envisioned by San-
dia scientists and engineers is strik-
ingly different from “conventional”
solar technology. As in other central
receiver plants, sun-tracking mirrors
called heliostats would focus and con-
centrate sunlight on a central tower.
But at existing plants, such as Solar
One at Barstow, Calif., the solar en-
ergy is absorbed by a working fluid—
water/steam—that flows through tubes
in the receiver. The steam is heated
to about 500 degrees C (932 F) and
then drives a turbogenerator to pro-
duce electricity. By contrast, in the
Sandia scheme, sunlight would heat
sand-sized ceramic particles as they
fell through the receiver. A ground-
level heat exchanger would extract
thermal energy from the particles,
which would then cycle back to the
top of the receiver. Such solid particles,
according to Sandia thinking, have
major advantages for high-tempera-
ture receivers: They have high heat
capacity; they absorb solar energy
directly; and they can transfer energy
by direct exchange.

To test their concept, Sandia re-
searchers conducted an experiment re-
cently at the Radiant Heat Facility in
Albuquerque, N.M. The test apparatus
consisted of a chute 10 meters (33 feet)
long through which fell a stream of
silicon carbide particles—each about
a millimeter (0.04 inch) or less in size
—past a bank of high-intensity infra-
red lamps. The lamps emitted the
equivalent of 500 suns—500 times the
average amount of solar energy inci-
dent on a given site on the earth’s
surface. The particles were collected
in a catch bin at the bottom of the
chute. Temperatures of the particles

in the bin ranged between 500 and
1,000 degrees C (932 and 1,832 F).

Laser probes determined that most of
the particles had been exposed to the
simulated sunlight for an average of
just two seconds.

“When the project started,” says Rex
Steele of Sandia Livermore’s Solar
Components Division, “we were not
sure whether the falling particles
would get hot when exposed to the
simulated sunlight. ... We consider the
results of the experiment to be a major
step in high-temperature solar central
receiver technology.”

Applications for such high-tempera-
ture plants—higher than those now in
use for electrical generation—include
petroleum and chemical processing.

Copper-plated circuits

General Electric scientists Robert J.
Wojnarowski (left) and Charles W.
Eichelberger triumphantly demon-
strate their new process in the photo
above by dipping a printed circuit
board into a solution that plates it
with pure copper. The process depends

on the development of special metal-
lic “inks” consisting of a liquid poly-
mer carrying a mixture of finely pow-
dered nickel and iron. The polymer
ink is transferred to the circuit board
by a stenciling-like method called
screen printing. Heating for just one
minute in an infrared oven hardens
and cures the inked circuit pattern.
Then the circuit is made electrically
conductive by dipping it into a copper
sulfate bath. An electrolytic reaction
occurs, and pure copper replaces some
of the circuit’s iron and nickel powder.

Feeble forces figured

What is that glass of bubbly doing in
the picture below of a laboratory in-
strument? It’s to emphasize the claim
of the people at Cambridge Technology,
Inc., that their new force transducer
is the first commercially available de-
vice capable of measuring very fast,
ultra-low force phenomena, such as the
bursting of bubbles in a glass of cham-
pagne. This unit can measure forces as
feeble as one milligram with a frequen-
cy response of 10 kHz. Another unit
can measure forces of one microgram,
and so, according to the manufacturer,
“can easily measure the landing force
of a minute snowflake or the footstep
of a mosquito. It can measure much
smaller forces, such as those gener-
ated by single insect muscle cells.”

Leaping lizards!

Biologists at the Smithsonian Tropi-
cal Research Institute in Panama have
for the first time succeeded in artifi-
cially incubating and hatching the
eggs of the green iguana, the large
leaf-eating lizard prized as a food
source in Latin America for millen-
nia (tastes something like chicken).
The goal is to create iguana farms so
that the reptile, whose numbers have
been dwindling in the wild, could be
raised as a high-quality-protein staple.

Galactic prominence

The National Science Foundation re-
ports that astronomers at UCLA and
Columbia University have discovered
an enormous arc of hot gas, billions of
times larger than the sun, jutting from
our galaxy. Observations made at the
Very Large Array network of radio
telescopes in New Mexico show the arc
to be 150 light-years long. The entity
is unlike any previously seen. Astron-
omers speculate that the hot, ionized
gas is controlled by magnetic fields,
and could have resulted from a kind
of “galactic dynamo.” @s
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Detroit Report

By JIM DUNNE

Four-door N-cars

Four-door versions of the recently in-
troduced personal coupes—OQOldsmobile
Calais, Pontiac Grand Am, and Buick
Somerset Regal (see below)—are al-
ready rolling around General Motor’s
proving ground. Major dimensions will
remain the same or close to those of
the coupes. Code-named the N-car, the
sedans will continue GM’s thrust
against sporty Japanese imports.

Omni/Horizon replacement

Chrysler’s P-car is undergoing proto-
type testing in preparation for a 1987-
'88 introduction. One test mule spot-
ted recently (bottom left) used a Reli-
ant body to test the new P-car nose

and drive train. Fender outline and
hood shape indicate an aerodynamic
shape similar to Ford’s Tempo/Topaz.
Power will come from either a new
1.8-liter (110-cu.-in.) Chrysler four
or the current 2.2-liter (134-cu.-in.)
four-cylinder.

Feistier Fiero

Caught on the corner of the test track
is Pontiac’s more muscular V6 Fiero
(below). Note the air scoop in front of
the rear wheel well and slipperier
front end from the Indianapolis 500
pace-car version of the plastic Pontiac.
A high-output version of the 2.8-liter
(171-cu.-in.) V6 currently powering the
6000 STE will provide the hotter per-
formance the sleek body begs.

A new Olds

A revamped Oldsmobile 88 model (also
below) will make its appearance next
fall. V6 gasoline and diesel engines
will replace the V8s; wheelbase will
shrink by a half foot to 110 inches;
and overall length will be cut by more
than two feet. Curb weight will drop
to about 2,950 pounds from the pres-
ent 3,550. Look for improvements in
fuel economy because of the lighter
weight and smaller engines. Perform-
ance will be better because of subtle
changes in gearing.

Shrinking Toronado

One of the first modern American
front-drives, the Oldsmobile Toronado
(bottom right), will undergo a major
change in 1986. The front drive stays.
But weight will drop about 600 pounds,
and overall length will be chopped by
more than two feet. A fuel-mileage
improvement of at least two or three
mpg is expected. The new Toronado
will use the same power train as the

new Olds 98.

1986 PONTIAC GRAND AM
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the courage to put that kind of
guarantee behind a vehicle that takes:
the kind of beating a truck does.

Announcing a major challenge Nobody except Dodge. Americas
to Ford and Chevy. fastest growing truck manufacturer.

A truck warranty just as tou?h,just Our light truck sales have increaseo
as long-lasting as the one you'll find on  a remarkable 127%, comparing the

every passenger car Chrysler builds.  first 9 months of the '84 model year
Five long years or 50,000 grueling to the comparable period in the 81

miles, whichever comes first. At no model year.

extra Cost. WerTe leading the industry. In 1985¢
Nobody, you'd figure, would have were backing every truck we build




with the same 5/50 Protection Plan.
Every new 1985 full-sized Dodge
oickup and Ramcharger, two- and
our-wheel drive. Every new 1985
Dodge wagon. Every new 1985
Dodge van, even our revolutionary
Dodge Mini Ram Vans and Caravans.
No exceptions. Right up to our dual

rear wheel 10,100 Ib. GVW Ram 350.

Were giving America engine and
oowertrain coverage thats more than
r'wice as long as our competition. And

long-term outer body rust-through
protection they can't even come
closeto:

So Dodge issues the ultimate
challenge.

All truck companies talk tough.
Ford. Chevy. The imports.

But heres the difference.

At Dodge, were not afraid to put our
money where our mouth is.

"Limited warranty. excludes imports, fleets & leases. deductible applies.
Ask for details. Comparison based on competitive warranty information
available at time of printing. BUCKLE UP FOR SAFETY.







POPULAR SCIENCE CAR TEST #188 !
Total cars tested to date: 687 !

2 + 2 Japanese-style

—sporty cars for the budget-conscious

At the core of a vast selection
of practical sporty hatchbacks
are the Mitsubishi Cordia L,
Nissan 200SX, and Toyota
Celica SR5 GT. PS auto edi-
tors put these comfortable,
fuel-efficient, and afford-
able benchmark cars through
their paces in acceleration,
braking, handling, and ma-
neuverability tests.

By JIM DUNNE

and JACK KEEBLER
Photos by Greg Sharko

Imost hidden in a bewildering
Amultitude of Japanese imports
are three affordable coupes that
fill the bill for many shoppers for
sporty cars. Ranged tightly around the
$10,000 mark are the Nissan 200SX,
Mitsubishi Cordia L, and Toyota Cel-
ica SR5 GT. These competitive 2+ 2
hatchbacks offer a sporting flair with
the practical features of fuel economy,
comfortable ride, and rear-seat room
that all-out sports cars can’t match.
The PoruLar ScieENcE test team
brought the three vehicles to Bridge-
hampton Race Circuit for a detailed
comparison. We found that the vehi-
cles deliver the features promised, but
no more. They are civilized, reason-
ably fast, versatile when asked to
carry cargo or passengers, and fuel
efficient. They are not, however, taste-
fully appointed, all-out performers, or
roomy. In past years Japanese car
-makers have been praised for their
innovations, especially in driver and
front-seat-passenger convenience and
comfort. But today those features are

old hat, at least to those who have
Continued

Nissan 200SX, Toyota Celica SR5 GT,
and Mitsubishi Cordia L (top to bottom)
negotiate the high-speed-handling,
braking, and maneuverability tests.
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Overwhelm Your Favorite Driver

With new pocket-size PASSPORT, or the classic ESCORT

The perfect gift is more than a surprise;
it hits the mark. If there's a driver on your
list, you can give ESCORT or new PASSPORT
with absolute confidence. Here's why.

Credentials

Car and Driver magazine rated ESCORT
number one in its most recent test, calling
it “...clearly the leader in value, cus-
tomer service and performance...”

In the six years since its introduction,
ESCORT has become the classic instrument
of radar detection. Our policy of continuous
refinement has maintained its leading-edge
performance. In fact, when it comes to find-
ing radar, nothing can replace ESCORT. So
we're not replacing it, just adding some-
thing: smaliness.

Frequent Flyers

The person on the move, switching be-
tween cars or using rentals in distant cities,
needs the smallest detector possible. Ideally
it would be pocketable for convenient carry-
ing from one vehicle to another, or on a busi-
ness trip. But it would have to perform—
small size is no advantage if performance
must be sacrificed.

Could we put ESCORT performance in
a detector one fourth its size? It seemed
impossible, but we turned our best technical
minds loose on the subject in 1982.

The Result

Now we're introducing PASSPORT:
Radar Protection That Fits In Your Pocket.
It's incredibly compact, just 3%" high and 2%"
wide, about the size of an audio cassette
box. PASSPORT offers ESCORT performance
and features in a miniaturized package. The
remarkable technology that made this pos-
sible is a story in itself. (See “Techno-Talk™.)

PASSPORT offers ESCORT performance in an incredibly
compact size.
All The Right Moves
Feature for feature, PASSPORT and
ESCORT are unmatched. Both incorporate
our unique three element warning system.
Upon radar contact, the amber alert lamp
lights and the meter shows radar signal
strength (ESCORT uses an analog meter,
while PASSPORT has a bar graph display with
eight Hewlett-Packard LEDs). At the same
time, you will hear an audio warning—pulsing
slowly when the radar is weak, quicker as it

TECH)

remarkable technology:
SMD: Surface Mounted Device

TECHNOTALK
TECHNOTALK

The compact size of the PASSPORT system
was made possible only through the use of a

Originally used exclusively in the hybnd
integrated circuit industry, SMD technology
1s just now being incorporated in high end
consumer electronics. PASSPORT is the first
large-scale application of this technology to a
radar detector.

strengthens, then constant as you approach
the radar unit. Both units have separate
warning tones for each radar band: “beep™
for X band, a more urgent “brap” for K banc
because you have less time to act.
PASSPORT adds a Mute/Dark switch tc
the system. In the Dark mode, the alert
lamp and the bar graph meter are defeated—
only the audio warning will be activated.
The Mute function is a momentary
position on the switch. When you activate
the mute, it defeats the audio alert for the
duration of that radar encounter. After tha
radar signal ceases, the system autmmaticalg
resets and the audio will alert you to th
next radar signal.

Breakfast Of Champlons
When it comes to performance, both
ESCORT and PASSPORT are thoroughbreds
Both use our varactor-tuned Gunn oscillator

patented signal processor, and our STatistical
|

Surface Mounted Devices are micro-size tran
sistors, capacitors, resistors, and diodes. Thes
remarkable components are only a tractio

of the size ol conventional electronic parts
PASSPORT was made even more compact b
mounting the SMDs on the underside of tk

circuit board, leaving the top surface for custon
integrated circuits, microwave diodes, and
other parts too complex to be reduced to SML
proportions. :




Operation Processor (ST/0/P™), which elimi-
nates alarms caused by other radar detectors.

And either PASSPORT or ESCORT will
complement any car’s interior. Both are con-
structed of sturdy aluminum and polycar-
bonate. ESCORT is finished in a glare-
resistant polyurethane, PASSPORT is char-
coal Nextel, a rich, non-glare finish that’s as
durable is it is elegant.

Apart From The Crowd
We've always felt that users of precision
glectronics are entitled to deal with experts.
That's why we sell direct from our factory.
There are no middlemen. When it comes
to customer satisfaction, we take full
responsibility.

PASSPORT is only %" tall ana 24" wide, about the size of an
audio cassette box.

And while our system of factory-direct
sales was not designed specifically for gift
givers, it does offer some rather special
benefits. For example, you needn’t worry
about buying a discontinued model still in

a store’'s stock. Your gift will never be seen
marked down in the discount chains. More
importantly, giving either ESCORT or PASS-
PORT shows you are concerned enough
about quality to track down the only source.
And there's one more advantage.

ESCORT and PASSPORT come complete with accessones.

Easy Shopping

ESCORT and PASSPORT let you do your
Christmas shopping by phone and avoid the
retail hassle. No searching for parking. No
standing in lines. We're only a toll-free call
and a parcel delivery away.

Most important of all, ESCORT and PASS-
PORT are guaranteed to please. Holidays
or anytime, take the first thirty days as a
trial. If you're not absolutely satisfied, return
your purchase and we'll promptly refund
your money and your mailing costs. We also
back ESCORT and PASSPORT with a full one-
year limited warranty.

Seeing Is Believing
Figure 1 shows the amazing size diflerence
between conventional components and their
EMD counterparts. In fact, the SMDs are so
1, prototype PASSPORTs had to be con-
cted with a steady hand and a tiny pair
f tweezers. Hardly an efficient production

echnique.
" A Serious Commitment

though a sophisticated numerical control ma-
ine thatcan accurately mount SMD parts costs
several hhndred thousand dellars, Cincinnati
Microwave is firmly committed to SMD tech-
nology. the end of the year we will have
three such machines in operation.

The machine places over one hundred SMD
compenents on PASSPORT's epoxy circuit
board, affixing them with a special adhesive.
The mrr:u\"t board then passes through an ultra-
violet curing chamber, securing the parts for
what lies I[haad.

A 500° Bath

The circuit board is then passed through a flow
ing bath of molten solder. The SMDs are on

the bottom as the board passes through this
500" bath of liquid tin/lead alloy. A small area
of the tinished board i1s shown in figure 2.

Figure 2

To Be Continued...
The revolutionary SMD components are only
one part of the story that made PASSPORT
possible. We'll reveal some of the other tech-
nology in future sections like this one.

Tune in “Talkback with Jerry Galvin’ America's new weekly call-in
comedy talk show. Sunday evenings on public radio stations.,
Check local listings.

© 1984 Cincinnati Microwave, Inc.

Now you have a choice. ESCORT, the classic
instrument of radar warning, or PASSPORT,
pocket-size radar protection.

Order Today

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

IN OHIO CALL. . . . . . 800-582-2696
(Phone M-F 8-8, Sat 9-5:30 EST)

By Mall: We'll need your name and
street address, daytime phone number,
and how many PASSPORTs and
ESCORTs you want. Please enclose a
check, money order, or the card num-
ber and expiration date from your Visa
or MasterCard. (Personal or company
checks require 18 days processing.)

PASSPORT

RADAR-RECEIVER

PASSPORT $295 {$1623 tax in OH)
(Available November 1, 1984)

Pocket-Size Radar Protection

ESCORT

RADAR WARNING RECEIVER
a=——e s s sSaa et =]
ESCORT $245 ($13.48 tax in OH)

The Classic of Radar Warning

Cincinnati Microwave
Department 100-1116

One Microwave Plaza
Cincinnati, Ohio 45296-0100
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ish sports coupe in high-speed tests.
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best handler of the trio. A taut suspen-
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wheel wells are an unusual styling fea-
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Toyota Celica SR5 GT proved to be the

Mitsubishi Cordia L's asymmetrical

— e —

sion and grippy tires gave it the stick
necessary for big-league maneuvers.

ture. The maker claims the flat arch
enhances the car’s aerodynamics.

closely watched the progress of the
“made in Japan” products. Here’s how
the sportsters stacked up:

Acceleration

Not one of the models was able to
plunge through the 10-second bogey
that separates serious sporting auto-
mobiles from sporty pretenders. The
cars fell more comfortably into the 12-
to 13-second range when attacking the
zero-to-60-mph challenge. The Cordia
was the fastest with a 12.4-second
average. (All PS acceleration times are
determined with a driver and passen-
ger and 30 pounds of test equipment
aboard.) The Nissan 200SX was less
than a tick slower at 12.5. The Celica
GT took 13.1 seconds.

Fuel economy

Fuel mileage is an area in which
these cars really shine. Economy ap-
proaches that of the better subcom-
pacts and easily outdistances that of
the all-out performance machines. We
found that city fuel economy in the
high 20s is normal. On the highway,
mileage shoots into the middle 30s.
(Note PS steady-state fuel-economy
tests.) Five-speed transmissions are
the key here. Tall overdrive fifth gears
keep engine revs and noise low and
fuel economy high.

Braking

Each vehicle was equipped with disc
brakes up front and drums in the rear.
The cars were only so-so in braking.
We noted serious fade in the Toyota
Celica GT. But even with its super-
heated brakes the Celica stopped
shorter than the 200SX and far shorter
than the Cordia. Stability during stops
was good for all three cars. All re-
mained straight and true in the brak-
ing lane.

High-speed handling

Strong differences showed up here.
The Toyota was the quickest and most
stable in our high-speed lane-change
maneuver. In fact, it was substantially
faster through this grid than either
the 200SX or Cordia. Tires probably
played a major part here. The Toyota
rode on Michelins. The Mitsubishi car-
ried B. F Goodrich rubber, and the
200SX was shod with Bridgestones.
The Goodriches and Bridgestones
seemed to lack the sticking power of
the Michelins. High-speed passes by
the 200SX and Cordia were marked
by lots of drift, or side-slip, as the cars
ran the high-speed gauntlet.

Quietness

For small hatchback coupes, the in-
teriors were remarkably quiet. In past
Continued
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Video Skulduggery

We’'ve made a strange arrangement to bring you this new Emerson S699 front loading VHS video recorder with
remote control and 14 day, 3 event programmable recording. It’s yours for just S378, but the fur is going to fiy.

We didn’t sell our soul. And, we didn't
do anything wrong. But, we have an
incredible price on a feature laden VHS
video cassette deck that will give you
years of automated video enjoyment.

Here's the scam. Emerson’s Western
Regional Sales Manager, Gary, knows
that DAK sells over two-thirds of our
products outside his territory.

So, we can sell thousands of decks
without really affecting his other western
sales. On the other hand, we do affect
total sales in the midwest and east, and
they get no credit for the DAK account.

Now Gary, who says he isn't competi-
tive with his counterparts in the mid-
west and east, offered us an incredible
price on his new super automated VHS
deck. But he threw in two catches.

We had to run it nationally,and print
his name in our catalog. Well, for Gary's
price, we offered to print his name on
every box we shipped east of the Rockies,
but he said he didn't want to start a war.

So, look how we all win. Gary gets his
name in the catalog (plus a lot of record-
ers sold outside his territory).

DAK wins because we get to offer this
incredible recorder to you at a price that
Is sure to make us your electronics hero.

And you win, because you get every-
thing from electronic tuning, to two week
programming, to remote control, to one
touch timed recording & more, for$378.

Here's our part of the bargain. 'Gary
Stines is a wonderful and knowledge-
able person’. Now, on to the recorder.

HERE'S WHAT YOU GET

From the moment you put a video
cassette into the front loading slot and
see it automatically drawn into the re-
corder, you'll appreciate the quality of
this machine. And, look at all the con-
venience features that it has.

THREE SPEEDS. Youcanrecord and
play back, notin just2, butin all3 speeds
for 2, 4, and 6 hour recordings (8 hours
with the new thin tape).

ONEBUTTONTIMED RECORD. Just
touch the ‘OTR’ button once, and the re-
corder will record for 30 minutes with a
countdown timer showing the action.

Touch it twice for an hour, and so on
for up to two hours. This is really neat if
you are leaving the house and you want

torecord a show you are watching with-
out having the tape run for 6 hours.

OME TOUCH
RECORDING

3 EVENT/14 DAY PROGRAM CAPA-
BILITY. You can select any 3 programs
over a two week period to record,

So, if you're going on vacation, you
can keep up with weekly series while
you're gone, even on different channels.

The timer is extremely easy to use. All
that you have to think about is whether
you want to record this week or next.

And, as one of the programmable func-
tions, youcansetittorecord atthe same
time, the same channel, every day. You'll
record shows you miss when you're out,
shows that you want your children to
see at a more appropriate time, and im-
portant events that you'll want to keep.

Plus, with this recorder, just push a
button and you can watch one show on
your TV while you record another.

ELECTRONIC TUNING THE WAY
YOU WANT IT. This recorder's syn-
thesized tuner can tune in VHF channels
2-13 and UHF 14-83. But, what's really
special is that you can put any 16 of
them in any order you like at any time.

ASSORTED EXTRAS. There's still-
frame that automatically releases after5
minutes to protect your tape, and both
forward and reverse high speed search.
When the display isn't showing the 24
hour time of day or future programmed
recording instructions, it becomes an
electronic digital counter.

ONE TOUCH
RECORDING
EJIH

10 FUNCTION WIRED REMOTE
CONTROL. The remote lets you change
channels, start and stop the recorder,

ward and reverse high speed search.

record and pause. You can even use for-

5 STLD SEARCH "

- REW FFee PAUSENTLL

SToe

The recorder will set you free. You'll
watch TV when you want, not when the
networks put shows on. The recorder is
backed by Emerson’s limited warranty.

ENJOY VIDEO FREEDOM
RISK FREE

Hook your antenna to this recorder,
and this recordertoyour TV. It takes less
than 5 minutes. But, you'll enjoy total
control of your TV viewing from now on.

If you're not 100% satisfied with the
incredible picture quality or the automa-
ted functions, simply return it in its orig-
inal box within 30 days for a refund.

To order your Emerson Programmable
Remote Control VHS Video Cassette Re-
corder, risk free with your credit card,
call toll free or send your check, not for
Emerson’'s suggested $699 price, but
for just $378 plus $9 for postage and
handling. Order No. 4162. CAres add tax.

Now you can watch last night's mid-
night show at dinner, or tonight's dinner
show at midnight. And, thanks to east-
west rivalry, it's yours for just $378.

DAK

INDUSTRIES INCORPORATED
TOLL-FREE ORDER LINE

For credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA 91304

11213
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experiences with this body style we've
noted excessive road noise, especially z -
from the rear axle and tires. But that | 1€St results, dimensions, and specs
wasn't the case here. Both the Nissan
and Mitsubishi sound levels were
about equal to that of a small sedan. Mitsubishi Nissan Toyota
At highway speed, the Toyota was on PR Cordia L 200SX Celica SRS GT
par with a conventional sedan. But | acceieration (sec) |
at lower speedg (about 30 mph]’ the EDH_E? T?hnﬁﬂg ....... T 12.4 12.5 13.1
. . . rake test (Coo -~ mp
Toyota was definitely noisier, a cou- Stopping distance (L) ... 186 177 173
ple of decibels louder than the com- Pedal PrESSULE (1S, )e..covois st sicssiirss 95 60 120
a : : Brake test (hot) 80-0 mph
petitors. (Two decibels are easily StoppINg AiStaNCe (L) ..o 190 172 177
Continued Pedal pressure (55,0 100 140 180
_ — Interior noise @ 60 mph (dBA) ...................... e 71 70 71
. L b | Handling test (mph) oo 58.0 56,1 62.4
NISSAN 200SX | : Maneuverability test (mph) ..o 247 27.7 279
1.1 _ L EPA FUEL MILEAGE (mpg)
e 1 5 CHY e 29 28 26
- = IR sty oo g s o e e sy P A 29 26
- I_“ . T 1 | | PsFUEL-MILEAGE TESTS
(steady-state mpg)
= . R I o e m e e e o e 476 390
: [ BB DI o s e e S T B — 37.9 27.8
NOTE: Poruiar Scienct fuel-economy resulis are denved by driving the test vehicle over a flat, measured mile al sea level,
Fuel consumption is measured using Pierburg PLU-116 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 temperature, 80" F; relative humidity, 78 percent; barometric pressure, 29.9 inches Hg

26

POPULAR SCIENCE

i
:
— DIMENSIONS (inches)
ﬁ WHEBERRE: . s e DR 95.5 98 4
3 CVREBI TR oo rwisiias ssmosan pvamsapnsamursipassirweninbess 1730 174.4 176.0
o OVerall REIGNL. ... oo, 4904 52.4 52.0
B Cvarall WIED = oniammmas R G RS 65.4 65.4 65.6
= L o R A owr QL. 0. o 1| 54.3/53.5 54.9/53.7
g Ground ClBBFANEE .. ... oieiviieiassssisseesiosresassmsmssans 59 6.1 6.0
= Front DRad PO o i i i v 355 L iatts) 350
RO A O e T R i S 42 42 40
~ PN BB PO & e s i e, 435 455 42.5
PS serviceability rqhngs BERr DEB MO i 31 32 33
.. . : L2 o 1T I o o 34 45 42
How easy is it to service these cars? To give Rear leg room (min.) ... oo 30 32 29
you an approximation of how difficult it is Rear knee 1oom (Min.) ..., 30 -1.0 1.5
fDr a ty‘pical Dersﬂn tD Derfnrm varinus SEW‘ EGUD'E ﬁlstan{:e ........................................................ EE‘D 23-& 26-5
iIce operations, we examine each test vehi- SPECIEICATIONS
cle. The numbers mean: 1, very difficult; 2, T e P 'y B (13T In-line 4 In-line 4
dlﬁ":”!t, 31 average degree Df difﬂ{:u“}rl 4| giSﬂfﬂCE"‘!Ent h‘iu L TRl RSP éEE:?Ji]gg? él::?llaﬂg éq{flﬂgaﬁﬁ
’ OMPression frato........ccccov e o N S i A 10
easy; 9, very easy. o CATDUNBHION ... sesinesiisnemamsinss eanssssannssss - AIDUREHOr 2 BbI, F.l. F.l.
= i NEL DD @ TDIM et e B8 @ 5,000 102 @ 5,200 105 @ 4,800
2 : p— W Net torque (ft.-105.) @ rPM.....oo e 108 @ 3,500 116 @ 3.200 137 @ 2,800
35 ] <83 TrANSMISSION oo eeiesies oo e, 5-speed manual 5-speed manual 5-speed manual
£ 5 £8 §3 AXI TBYO oo 3181 3.70.1 3.77.]
Checking fluid levels Tire make ... B. F. Goodnch Bridgestone Michelin
Battery 5 5 ; Tire DI o B RS T SRR Radial steel belted RD 113 steel wide 70 Radial X
Masler Silinds 5 5 5 Tire SI28 s s e 1SR 185705R 14 185/70R 14
Wi SIEBMINE e R T Power, rack and Power, rack and Power, rack and
indshield washer 5 & 5 pinion pinion pinion
e - g g Overall steering ralio ..., 16.8:1 16.4:1 Variable
Turms: dock ke o s s 3.0 29 E |
Chechi"! th‘E Engine TL.:Ir'l'I d!HTTIEI-Er'{ﬂ} ................................................ =t 32{] 32.2 328
Spark plugs 5 5 5 Front SUSPension ..............ooveeencovevanens AHp I e, Independent, Mac- Independent, Mac- Independent, Mac-
Distributar 4 5 3 Pherson struts, Pherson struts, Pherson struts,
Carb adjustment o Fi Fl. . coil springs : coil springs coil springs
Qil filter 9 4 3 Rear suspension ........ e e Independent, trailing Independent, coil Live axle, 4-link,
Oil fill 5 5 5 arms, coll spnngs SPriNgs coill springs
Front stabilizer-bar
Replacing hoses (o 11T T2 1= L (L T § X - ¥ 0.95 0.86
Upper radiator hose 5 ) 5 Rear stabilizer-bar
Lower radiator hose 4 3 4 L g =] (= T T — .95 0.59
Heater hoses 4 4 4 BIAKES .ottt Disc-drum Disc-drum Disc-drum
_ Brake swept area (5. in.) ..ccoocovvvicccciiiiineen,. 2406 - 300
Changing bulbs Fuel tank {pgal,‘.l ..... sa ............................................... 128 14.5 16.1
Headlights 3 3 3 Trunk Space (Cu. B oo 20.6% 187" 25,7+
Taillights 5 2 4 Liftover Deight (i) ....c.ovceeemmeeiesesseoressssisssssisaississs . 33.0 365 34.0
Front running lights 3 3 5 CUrD WEIBNE (1550 oo 2,328 2.469 2 566
Frant parking lights 3 3 3 F/R weight distribution (%) ... 62.0/38.0 54.0/46.0 52.3/47.7
Front 4:;!|reli:t_mna!5 3 3 3 Basic price........... T —— $8,179 $10.249 $9. 499
Rear directionals S 5 4 Price as tested............... T T—— $9,019! $11,119° $12,649°
Rear running lights 3 3 4
Checking f Major options {over $1E_In: L Air conditioning $650: < air cqnditmning $675; *power steering $210, aluminum wheels $305,
BLKIRG Tuses 4 3 4 power pack $450, audio upgrade $480, sun roof $500, air conditioning $675
Spare-tire accessibility 4 4 4 ;
Changing belts 3 3 3 With rear seat folded




¥ imare

R .

=

! R
S = = i —

- e IRl e =

e E =, . .-' :

e R T

"‘ﬁé THI‘:" = - -
R o

S .

- .I'| i Y
. S L
iy - -
p ¥ il - e I
e - l " - LS.
...--; | o - .
M-’, i
. - g =
j T,

PRICE SLASHED

DAK has sold over 20,000 of these
incredible communication devices for $49.95.

NOW JUST $29.95

Use Order Number 9810 ($3 P&H). See Below.

On the job, on the field or on the road. Now you can talk and listen ‘hands free’ at a new breakthrough price.
Plus, there are now special units for motorcycle helmets with an intercom and FM radio reception.

SWAT Teams use them. So do quarter-
backs and firemen. Now you too can talk
and listen to people near and far, totally
hands free, while you are jogging, sail-
ing, skiing, hiking or riding a motorcycle.

Both at work and at home, this unique
communications system, with a range
up to 1/2 mile, will let you keep in touch.

NOT A WALKIE TALKIE

This is no toy. The Think Speak is
totally automated. When you speak, a
special voice activated circuit(VOX) auto-
matically engages the transmitter so that
you are broadcasting. When you stop
speaking, it will automatically return to
‘stand-by’ to await a reply.

It is virtually noise free because it
uses a quartz crystal locked dual conver-
sion superheterodyne communication cir-
cuit that operates on 49mhz with FM.

So, your communication won't sound
like a CB or an AM radio. You'll speak
and hear with the full power and clarity
you'd expect from an FM radio station.

HERE'S WHAT IT IS

You wear the Think Speak just like a
personal stereo. There's an adjustable
headphone that you wear on either your
right or left ear. The other ear is clear to
hear the outside world for safety.

In the helmet versions, the headband
comes off and the earphone attaches
inside. The mike and antenna attach to
the outside with quick release velcro.

A flexible boom microphone lets you
speak normally while you transmit. The
entire shaft of the boom mike is adjust-
able and will retain any position you set.

The voice activation circuit has a 3
level sensitivity switch. If you're riding a
motorcycle or breathing hard while you
jog, you can set the sensitivity to low so
that you won't transmit in error.

If you are hunting or fishing and you
can't talk much over a whisper, you can

set the sensitivity to high. Plus, the head-
phone has a 3 level volume control too.

In addition to the VOX voice operated
circuit, you'll have 'PTT which means
Push to Talk. When you want to talk, you
just push the PTT button.

This is a really great feature when you
want to whisper very quietly below the
threshold of even the high sensitivity
setting of the Voice Operated Circuit.

You may be into surveillance or photo-
graphing wildlife. When you can only
whisper, you'll especially appreciate the
super quiet FM reception of this system.

The motorcycle version adds a plug-
in 2nd headset for your rider (included),
and an intercom/internal switch which
lets you talk to and listen to your rider.
You'll still be in contact with the outside
world and will receive communications.

SOME SPECIFICS

Youcan expectlong battery life froma
standard 9V battery (not included). The
antenna is conveniently clipped to the
headband for normal use. For full range
use, the antenna pops up.

The system operates on the 49 mhz
band using FM, so you shouldn’t be bo-
thered by any other radio transmissions
as you are with CBs and Walkie Talkies.

The transmission output is a full RF of
10,000uV/m @ 3 meters max. No FCC
licence is required. And, the FM hum
and noise is almost good enough for a
high fidelity system at 40db min. The
case clips to your belt, and is 4-9/16" X
2% X 15/16" for the standard unit and
4% X3" X1%" for the motorcycle unit.

PERSONAL OR GROUP

You can talk to 1 or even 10 people
with Think Speaks. The Think Speak is
great if you're skiing with friends, using
two boats, or sailing at sea. And, if you
go hiking in the mountains, it's a must

The two new versions designed for

motorcycle, dune buggy, ultralight air-
craft and snowmobiling where you wear
a helmet and may have a passenger, ex-
pand the Think Speak’s range of use.

All three systems are electrically iden-
tical. So, if you're a pitcher, you can talk
to your catcher or the coach. If you're on
a loading dock, you can talk to the man
in the truck or on the forklift.

It's made and backed by Maxon Elec-
tronics, the two-way specialists.

TRY THINK SPEAK
RISK FREE

Walk around the block. Take a bike
ride and really testthe range of this com-
munications breakthrough. If you aren’t
100% satisfied, return it in its original
box within 30 days for a refund.

To order your Think Speak risk free
with your credit card, call toll free or

-sond-oniy-40-06~ ($3 P&H) for each

standard unit. Order No. 9810.

If you'd like a unit that you can either
wear or attach to your helmet with velcro,
complete with a second plug-in headset
and an internal intercom, send just $59
($3 P&H) Order No. 9811. And if you'd
like the helmet unit with a built-in FM
tuner too, it's just $79 ($3 P&H) Order
No. 9812. CA res add Sales Tax.

All three units are totally interchange-
able, sound identical and will both trans-
mit to and receive from each other. A
minimum of two Think Speaks are re-
quired for communication.

When you think out loud, people will
listen. Try a Think Speak risk free today.

R(RAK....."

TOLL-FREE ORDER LINE

For credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA91304
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detectable by the human ear and are
usually considered a significant dif-
ference.) Still, the Toyota was not in
the same noise class as some sports
models that punish eardrums at all
speeds with loud exhaust notes.

Moans and damp clouds

An eight-spark-plug ignition system
on the Nissan 200SX four-cylinder en-
gine ensures smooth, steady power and
good fuel economy. That's because,
says Nissan, the extra plug in each
combustion chamber helps to burn
the intake charge more completely.

Two strange quirks in the 200SX
made us wonder whether the car
wasn't haunted, however. On days
with high humidity, the air-condition-
ing ducts spewed damp gray clouds of
vapor into the passenger compart-
ment. And at highway speeds, one of
the rubber gaskets on the top of the
passenger’'s door resonated with a
moaning sound. Cracking open the
windows seemed to liberate both
spooks.

The Nissan 200SX interior layout
is a sporty type with gauges for most
of the important functions. Stalks
mounted just below the steering wheel
are easy to reach while the driver’s
hands remain on the wheel. One poorly
executed interior detail is the position

of the radio. The operator has to lean
uncomfortably far forward to reach its
controls.

A five-speed transmission, electri-
cally adjusted mirrors, multiple-adjust-
ment front buckets, and split-back
rear seats are some of the standard
features in this Japanese sports coupe.
All add immensely to the comfort and
convenience of the vehicle, but they
do little to hide only adequate engine
power and a just barely adequate sus-
pension and chassis. During our stan-
dard high-speed handling tests the
body rolled excessively, and the tires
offered little grip. This provided heart-
racing amounts of drift as the car
traced sweeping arcs through the
cones.

Front-wheel drive

You'd never guess that the Mitsu-
bishi Cordia L was a front-drive. There
are some design aspects that contrib-
ute to this impression. The center con-
sole takes up about the same amount
of space as a transmission and drive-
shaft tunnel. Also, the suspension tun-
ing provides a neutral feel, not unlike
that of the two rear-drive cars in the
test. In our handling tests, the Cor-
dia performed slightly better than the
rear-drive Nissan but not as well as
the rear-drive Toyota.

PS ratings—
test report in a nutshell

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

Mitsubishi

NOWEN=ORNG L
2005X

Acceleration
Braking
Handling
Maneuverability
Quietness
Roominess
Vision

Entry/exit ease
EPA economy
Ride comfort”®

*Authors’ opinion

Toyota
PRSI R S Cliea SRE 6T

o T pa e G e iy Missany

For easier access to the rear seats
of the two-door, the passenger’s bucket
slides forward when the backrest is
pushed forward. This opens up a wide
corridor for back-seat riders. Once the
passenger is aboard, pushing the back-
rest to its normal position returns the
seat to its original track setting. The
added space amounts to about five
inches. That’s significant compared

Continued

WHY BUY?
NOW RENT IT
AND SAVE AT YOUR
U-HAUL CENTER

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

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

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

Stop by your neighborhood
U-Haul genter and pick up a free
Rental Catalog (free glove offer
inside) today. For the location near-
est you, look in the white pages.

Rent it all at U-Haul
U-HAUL
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Wait till you experience the vibrant color and fine detail you'll see when you watch TV on your own computer’s

color monitor. These new TV tuners let you use your computer’'s monitor when you're not computing.

Iit's hiding. You've probably got the
best color TV you've ever seen sitting
right behind your computer.

Ifyou've ever tried to look at computer
graphics or text on a conventional TV,
you know how hazy and muddy the pic-
ture can be. You justdon’t get the clarity
and detail you see on a monitor.

The picture i1s sharper on your com-
puter monitor because it is designed to
have more lines of resolution than acon-
ventional TV in order to display the fine
detail required by the computer.

SO, WHAT IS RESOLUTION

The easiest way to visualize what an
increase in resolution can do foryour TV
picture, is to compare the pictures in your
newspaper to the pictures in a magazine.

The pictures in a newspaper are com-
posed of lines of 65 dots per inch of
resolution. A magazine's pictures con-
tain 120 dots per inch. The difference in
picture quality is like day and night.

While computer monitors vary in their
exact resolution, they have significantly
more lines of resolution than standard
TVs and therefore you'll see an incredibly
more detailed vibrant color picture.

GREAT IDEA

If you have a color monitor on your
desk or in your den, why have a TV too?
With these inexpensive tuners, you can
have an incredibly sharp TV by simply
making use of the expensive super high
resolution monitor you already own.

My son added one of these tuners to
the computer in his bedroom and threw
out his old B/W TV. So, this tuner saved
me from buying him the $300 color TV
he had wanted for his birthday.

I've added a tunerto one of the5 com-
puters at my desk (yes, as president of
DAK it really does take 5 full size com-
puters to do my job), and now | have
entertainment and news, in color, without
having another screen at my desk.

EASY INSTALLATION
Just look at the back or front of your
monitor. If there's a single RCA jack that
says video, you're ready to go.

follo)

Now for the sound. Most monitors have
an identical looking jack that says’Audio'.
If yours does, you're all set. If it doesn't,
just plug the audio into any'aux’ inputon
your stereo, or even into a clock radio.

There's a convenient switch that lets
you switch from TV to computer without
ever touching a cable again. There are
both VHF and UHF inputs to the tuner.
The world of TV will be at your command.

The tuner operates on standard 110V
AC. Your computer may be on or off
when you watch TV. You can be assured
of the quality, because the tuners are
made by Link, the computer specialists.
They're backed by a limited warranty.

ENJOY SUPER-SHARP TV
RISK FREE

Just imagine sitting back and enjoy-
ing brilliant TV images floating across
your computer's screen. You'll be amazed
at the detail that emerges from the screen.

Just plug your computer's output into
the tuner and the tuner into your monitor.
Add your antenna, and away you go.

The rotary tuner is great for watching
TV from the same seat from which you
operate your computer.

Just set it on top of your monitor and
flip its front panel swtich from PC to TV.
Then, turn to the channel you want and
enjoy a startlingly vibrant TV picture. It
receives VHF 2-13 and UHF 14-83.

The all electronic remote control tuner
is really special. The remote sits on the
front panel for normal use, but lifts off for
total control up to 20 feet away.

The electronic tuner can be set to
receiveany 12 channels you desire, Just
adjust the tuning elements exposed in

the picture above to suityour taste. Then
you'll have complete freedom of move-
ment and an incredible picture. It receives

VHF 2-13 and UHF 14-83.

LB B

But look at this. It's not in its specs,
but | can tune it to midband cable chan-
nels 14-24. So, while we aren’t offering
it as cable ready, it tunes in my cable
channels, and ifthey're not scrambled, it
should tune in yours too.

Try one of the tuners risk free. If you
don't see the sharpest, clearest most
vibrant picture you've ever seen, simply
return the tuner in its original box within
30 days for a courteous refund.

To order a Computer Monitor Tuner
risk free with your credit card, call toll
free or send your check for DAK's incre-
dible breakthrough price of just $88
($4.50 P&H) Order No. 4141 for the
Rotary Tuner. Or, send just$119 ($4.50
P&H) Order No. 4142 for the Electronic
Remote Control Tuner.

Enjoy breathtaking color TV by using
the expensive, super-sharp color mon-
itor you already own. Save the expense
of a new TV that can’t compare with the
TV that you practically already own.

DAK

J INDUSTRIES INCORPORATED

TOLL-FREE ORDER LINE
For credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA 91304

11239
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Performance comparison with selected models

Accelera- Brakes Maneuver-

Mpg (city tion 0—-60 60-0 mph  Handling ability MNoise @ 60

driving) mph (sec.) (hot) (ft.) (mph) {mph) mph (dBA)
1984 Chrysler Laser Turbo in-line 4 22 11.7 189 65.3 29.0 72
1984 Mazda RX-7 rotary 19 8.6 148 60.7 29.2 72
1984 Nissan 300X Ve Turbo 20 8.9 170 65.0 296 74
1984 Pontiac Fiero in-line 4 26 148 152 65.4 291 13
1983 Honda Prelude in-line 4 26 12.1 157 67.5 31.0 70

with the inch or so left when the seat
is at its rearmost position. (Nissan and
Toyota also have this clever seating
arrangement.)

To make rear-seat passengers com-
fortable after they’ve taken their seats,
air vents in the B-pillar can be pushed
out into the airstream to scoop fresh
air from outside.

Smooth-running four-cylinder en-
gines are a well-developed science at
Mitsubishi. The company reinvented
the engine-balancing shaft that can-
cels out virtually all of the vibration
that is so noticeable in larger-dis-
placement fours. The result is a four-
cylinder engine that’s nearly as
smooth-running as a V6.

How good is the system? The ru-
mors are that Chrysler and Ford
will be adopting this engine-balancing
method for their engines soon. And

Porsche already uses the system in
its 944 model.

Lesser Supra

The Toyota Celica SR5 GT is the
basic car the Supra is built on. But
the differences are substantial. Three
important ones are a smaller engine,
solid rear axle, and about a $5,000
lower price.

Interior appointments are typical
of Japanese sportsters. Gauges are
backed up by warning lights, and there
are more than enough storage pockets.
The seats, like the others in this test,
have multiple adjustments and are
comfortable. Pull releases below the
seat cushion open the fuel cap and
rear hatch. The sun roof and outside
mirrors are motorized.

Rear-seat room in the Celica is noth-
ing to brag about: There’s little of it.

Preteens, let alone full-size adults, will
find the back seat snug. Knee room
is minimal, head room is cramped, and
the rear cushion is thinly padded.
Finally, the rear wheel wells intrude
into the cushion, making it difficult
to stay comfortable on a long trip.

The front seats are a different story.
There’s plenty of head and leg room.
Even good-size adults will find the
seating adequate. Drivers can get com-
fortable in a well-formed bucket with
three positions, including an adjusta-
ble lumbar support. One point that
drivers may not appreciate is the low
(16-inch) seat height from the ground,
a position that makes entering and
exiting difficult. (Grab handles above
the doors offer some help.)

Our pick:

Despite its slower zero-to-60 time, the
Toyota has more of the sports-car feel
and performance than the competition.
But off-the-line performance isn’t out-
standing in any of these models. My
decision is based on handling and the
feel of the drive train. I think Toyota
does the best job of making driving
fun. And that’s what a sporty car is
all about.—J. D.

I agree. The Toyota offers an attractive
exterior, better-than-average handling,

and an affordable price.—J. K. W5
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dress up your feet with Black & Deck cer'sShoe
Shiner™ cnrdless polisher. Iits powerful action

works polish neatly into the leather for a
brilliant shine. And because it stores in its own
recharger, it's always ready to g&w:hen you

want to get going. s
Soforshoesthatlook

great even when you're

onthe run, get a Black

& Decker Shoe Shiner

cordless polisher. It's the

fastest thing on two feet.

Blacks Decker
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€able €Controllier Plus

Getall the cable channels on any TV or video recorder with this all new wireless infrared remote
control cable tuning system. And at just S88, we're sure to break the cable market wide open.

If you've got cable, we've got it all.
Now you can tune in up to 60 cable
channels from your easy chair.

The Universal Cable Controller re-
ceives all VHF Low Band channels 2-13
and VHF Midband 14(A)-22(l).

Plus it tunes the Super Band VHF chan-
nels 23(J)-36(W) and Hyper Band chan-
nels from 37-58. It even captures the A1
and A2 Sub Band.

MOVIE CHANNELS

If there are movie channels on your
cable and they're not scrambled, the
Controller is all you need. Ifthey' re scram-
bled, you'll need the cable company’s box.

Note: Check with your cable company
before viewing anything at all, to see if
they require you to pay a fee.

SPORTS PLUS

There are lots of ‘Super Channels’
broadcast on cable. On the all sports
channel you'll watch “World Class Sports’
whenever you wish. All Movie Channels
give you entertainment at all hours.

And ‘Super Stations’ from New York
and Atlanta give you major city TV for
cities other than your own. Plus, there’s
Cable News Network for a world wide
perspective on the news and much more.
Why not see what's on your cable’

ONLY FOR CABLE

If you don't have cable, the Cable Con-
troller isn’tfor you. Itonly finds you extra
channels when you are connected to a
cable. And, it doesn't tune in UHF.

But, if you're on cable, your cable com-
pany is rebroadcasting UHF over unused
VHF channels. So with the Cable Con-
troller tuner, you'll get it all.

TOTAL RANDOM ACCESS TUNING

The wireless infrared remote hand
controller does it all. It switches both
the TV and the Controller on and off and
selects your channels. And, look at this.
You can select your favorite channels (up
to 6) and store them in a special section.

Then just touch the special ‘RCL" Re-
call Button and you'll be able to sequence
through only your favorite channels. This
is especially convenient if you like to flip
through movie channels during commer-
cials on regular TV.

For the other channels, you'll enjoy
total random access tuning. You can go
directly fromchannel 2 to 28. Oryou can
step tune one channel at a time.

Once you've set your own TV to chan-
nel 3, you can just forget it. Any fine tun-
ing is handled from the wireless infrared
remote handset. And you'll have crystal
controlled frequency phase lock loop
synthesizer tuning for the finest picture.

You'll see the number of the station
that you have selected displayed on the
command base. And, you can tune chan-
nels either from the remote or the base.

Color tints, volume, brightness and
contrast are all controlled by whatever
method you now use.

INSTALLATION

Nothing toit. All cable systems use 75
ohm round cable. Simply unscrew the
end from your TV and screw it into the
Controller base input.

Then screw in an |dantu:al cable (in-
cluded) between the Cable Controller
and your TV. Finally, plug your TV's AC
plug into the Controller and the Con-
troller's AC plug into the wall.

WHATIT IS

The Cable Controller is actually a very
sophisticated, all electronic VHF TV
tuner/receiver. It's really like a TV set
without a picture tube.

Since it's all electronic, you won't be
getting snow from dirty tuning contacts
and loss of fine tuning as the set ages.

The Controller tunes all the possible
stations that your cable can broadcast,
something that would be very expensive
to build into standard TVs, because not
all TVs are going to be used on cable.
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GREAT FOR VIDEO RECORDERS

Now you can record off cable. With
the Cable Controller hooked to your video
recorder you can open the world of cable
to your video recorder too.

Cable ready video recorders that don't
even tune in 60 channels can cost hun-
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dreds of dollars extra. You can feed both

your TV and video recorder. Or, you can

separate them so that you can easily

watch one thing and record another.
WHAT IT ISN'T

Itisn't one of the infamous ‘black box-
es’ you might have read about that il-
legally decode various ‘Pay TV channels.
On cable, most of the programming isn’t
scrambled, it's just found outside the
tuning range of the average TV.

So, if there is a Pay TV channel that is
scrambled, or is only unscrambled on
one TV in your house, the Controller is
not made and should not be used to tune
it in without paying.

Actually ‘Cable Ready’ TVs and video
recorders do basically the same thing as
the Cable Controller, but cable tuning is
usually an added on feature that often
doesn’'t cover as many channels.

The Cable Controller is made and back-
ed by a standard limited warranty from
Universal Security Instruments Inc.

TRY THE WORLD OF CABLE
RISK FREE

Relax up to 20 feet away. Change
channels, adjust the fine tuning or turn
your set on or off. Explore the vast num-
ber of cable channels available to you.

Try it risk free. If you aren’'t 100%
satisfied, simply return it in its original
box within 30 days for a refund.

To order your Universal 60 Channel
Cable Controller with Wireless Infrared
Remote Control, risk free with your credit
card, call toll free or send your check for
DAK’'s market breaking price of just$88
plus $5 for postage and handling. Order
Number 4147. CA res add tax.

There's a whole new world of enter-
tainment waiting for you just off your
normal TV tuning range. With the Cable
Controller, you can sit back in your fa-
vorite easy chair and tune in the world.

B(DRAK......."

TOLL-FREE ORDER LINE
For credit card orders calli 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA 91304




Alternate-Energy Answers

By JAN F. KREIDER

Jan F. Kreider 15 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.

Solar-water-heater plans

Where can I get plans for a home solar
water heater I can build? I live 10 de-
grees north of the equator and have

sunshine 90 percent of the year. No
one here builds any solar-powered
equipment.

J. A. Stampfli
San Fernando, Trinidad and Tobago

Model 800-02-29
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The Shop-Vac® wet/dry vac
tackles the toughest clean-

{\ ing problems: basement
| leakage, workshop saw-
| dust, clogged sinks,
messy spills, garage dirt,

car interiors, patio debris.
Even carpets. Heavy-duty

when a regular vacuum
. cleaner isn’'t enough.
i, Plus, the Shop-Vac®

2-Year Home
Use Warranty.

Starting as

low as $65

- ¥ at leading hard-
ware, discount and
home center stores.

FREE

21," CLEANING TOOLS
$15.95 Retail Value

This model includes
. 22" hose, extension

_ wands and utility
J

nozzle for bulk
cleaning jobs.

Avallable for a limited tima only

A e ﬂ:'* : '
e el vac® g 'rg'glst.ered trademark-of
; 5h Vac Corporation, Williamsport, PA

One book that will help you is Build
Your Own Solar Water Heater, by the
Solar Conservation Foundation (935
Orange Ave., Winter Park, Fla. 32789;
$4). I also wrote a book in 1977 on wa-
ter-heating design for the West Indies;
you can acquire a copy for the cost of
printing ($7.50) by writing to me, care
of POPULAR SCIENCE.

What’s a cord?

Just how much is a cord of firewood?
I bought two cords—cut, split, and
delivered. The first pile measured 40.5
cubic feet; the other was 90 cubic feet.

James L. Colson, Ashfield, Mass.

A cord is a rectangular volume of 128
cubic feet, measuring four feet by four
feet by eight feet. Your two “cords”
totaled only one cord as defined above.
The measurements used by your sup-
plier might have been a face cord,
which is a pile four feet high and eight
feet long but of any depth. The face
cord is obuviously not a useful volume
measure. If Massachusetts requires sale
by the cord, you appear to have legal
recourse to be supplied a total of 256
cubic feet of wood.

Water-jacket fireplace

I helped a friend install a water-jacket
fireplace in his ski chalet two years
ago. I am now building my own house,
and I would like to install a hydro unit
like his. Do you know of any compa-
nies that might manufacture fireplace
units surrounded by an exterior water
jacket?

L. Swope, Willoughby, Ohio

I am not aware of suppliers of water-
jacket fireplaces. A few units installed
in the last five years have had serious
corrosion problems in the severe envi-
ronment of a wood fire. In addition to
the usual internal corrosion problems,
external corrosion of both galvanized
steel and copper has occurred. This can
be very serious when the water jacket
s under city water pressure; when a
leak develops, steam production can be
unsafe and can damage your home.
Leaks are also difficult to repair. The
only safe material for the piping is
costly stainless steel. One firm manu-
facturing a stainless-steel grate (not
firebox) is Movick Engineering, 4600
Macky Way, Boulder, Colo. 80303.

Drop-ceiling insulation

My house has a nine-foot-high ceiling.
During remodeling I plan to install a
one-foot-lower dropped ceiling. Should

Continued




Spli€ Personality

This is just about the best S79 speakerphone you'll find. And, with its 512 programmable
security codes and 1000° range, it's a fabulous cordless phone too.

If you're perplexed, join the rest of us.
With all sorts of cheap cordless phones
hitting the market, it's hard to separate
the good from the bad.

Here's Unitech's top of the line 1000’
range cordless with 512 programmable
digital security codes. It even has a sec-
ond keypad and an absolutely fabulous
sounding speakerphone that stands head
and shoulders above the crowd.

If you live in a wealthy neighborhood,
where everyone already has cordless
phones, you know how annoying false
phone rings can be.

Well, with Unitech’'s top of the line
phone, you'll switch any of 9 switches to
select one of the 512 personal security
codes and forget the annoyance of false
rings ever agaln
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This phone is loaded. You can origin-
ate or answer calls at either the base or
the handset. And, you can transfer the
call from one to the other. Plus, this
phone makes a wonderful 1000" intercom.

You don't even need another phone.
Just use the speakerphone and handset
to make your intercom.

You have total control. The base can
call the handset and the handset can call
the base for maximum convenience.

The intercom is great for everything,
from setting up a TV antenna on the roof
to calling your mate home when you
need help.

Of course, the person with the cord-
less phone can call home for help or
information with the simple push of a
button. You'll never be out of touch with
this phone by your side.

TOP OF THE LINE

It's Unitech’'s top of the line phone.
And, just wait till you hear the sound.

First, the speakerphone. You'll hear
the person you're talking to with incred-
ible volume and clarity. And, they'll hear
you better than with any other speaker-
phone we’'ve tested.

There's no hollow sound, no loss of
volume. Unitech has designed a light-
ning-fast, simplex speakerphone that
sounds great. There are no push to talk
buttons. Just talk and listen normally.
You simply won't believe the clarity.

But, don't forget the cordless handset.
With its 1000’ range, you can roam around
your home or around the block with total
freedom. The sound is clean, clear and
bright. The digital coding and super sen-
sitive circuits really bring in superbly
clean, clear sound.

SUPER CONVENIENCE

Imagine walking your dog while you
talk on the phone. Think of the con-
venience for your wife of being able to

talk on the phone while keeping track of
the kids in the yard or down the street.

Consider the security of being only
seconds away from the police or fire
department You can instantly call a doc-
tor or anyone, anywhere, anytime. It's a
superb personal security device. You'll
never be alone again.

And, look at this. You'll never run for
the phone again. If the phone rings while
you are working in the garden, the gar-
age or lounging on the patio, now you
can answer it without having to stop
what you're doing.

Just consider the convenience of never
having to wait by the phone again. You
can visit a neighbor, work in the garden
or get the mail without ever worrying
about missing an important call.

When your phone arrives, why not
make a call from your living room or gar-
den. It's a great combination of posh lux-
ury and life-saving utility.

NO INSTALLATION
If you can plug in alamp, you can install
your new cordless phone. Just plug it
into an AC plug and modular phone jack.

It uses universal pulse dialing, so it
works anywhere. It's backed by Unitech’s
standard limited warranty.

S$79 CLOSE-OUT

TRY THE SPLIT PERSONALITY
RISK FREE

Try its speakerphone. Then take the
handset for a walk test. The sound quality
is sure to amaze you.

Call a friend. Use the speakerphone
and then the cordless handset See if
your friend is aware of the difference. If
you're not amazed, simply return it to
DAK inits original box within 30 days for
a courteous refund.

To order your Unitech Top Of The Line
1000 Cordless Phone, Super Speaker-
Phone And Two-Way Intercom, risk free
with your credit card, call toll free, or
send your check for just $79 ($5 P&H).
Order Number 9829.

It's a sensational speakerphone and a
cordless phone with a 1000’ range. And,
you are likely to use the base speaker-
phone even more than you'll use its in-
credible cordless handset. Wow!

DAK =
E INDUSTRIES INCORPORATED

TOLL-FREE ORDER LINE

For credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA91304




Alternate-Energy Answers

I lay the fiberglass insulation between
the new and old ceiling, or should I
put the equivalent R-value insulation
in the attic? I know ceiling panels ex-
ist with a fiberglass backing, but I al-
ready have uninsulated ceiling panels.

M. Cornaccia, Elizabeth, N.J."

These are your trade-offs: It is easter
to insulate the attic, and a better job
will result because no openings for
light fixtures, with resulting air leaks,
need be provided. The integrity of the

vapor barrier will be more easily main-
tained. The main advantage of the
other approach is the additional insu-
lation value of the air gap between the
original ceiling and the top of the in-
sulation. The gap will have an R-value
of about 2.5 with foil-faced insulation.
My preference is to insulate the attic.

Hard-start capacitor

Recently, while my heat pump was un-
dergoing its annual servicing, the re-

SOME TOOLS
BEND OVER BACKWARDS

TRYING TO IMITATE VISE-GRIP
LOCKING PLIERS.

-

iy

There are a number of locking pliers on the market that look
like ours. But when you try to make them work like ours they
get all bent out of shape. Because they're simply not built to
withstand the years of use you take for granted with genuine
VISE-GRIP locking pliers.

Don't take a chance on a look-a-like. Look for the
VISE-GRIP trademark on the package. It's your assurance
you're getting a tool that will stand up, not bend over

-,

Bomm/ 7" Locking Phers

© 1984 Petersen Mig. Co., Inc. DeWilt, Nebraska 68341
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pairman told me I could benefit from
the installation of something called a
“hard-start” capacitor. Because of the
hot, muggy weather we have here in
the Tampa area, he said it would make
the unit last longer (it’s two years old),
run more efficiently, and cost less to
operate (supposedly 20 percent less per
annum). He also said it would cost $75
for parts and labor. I'd appreciate your
opinion on the subject.

Mark Gipson, Palm Harbor, Fla.

A hard-start kit is designed to assist
compressors on start-up. Start-up diffi-
culties may arise because of hot weath-
er or compressor wear. The capacitor
i1s discharged on start-up to assist the
electric motor in overcoming the start-
up load on the first revolution or two.
A standard hard-start capacttor can
extend compressor-motor life somewhat
but will have almost no effect on elec-
tric power consumption. The cost quot-

ed is on the high side of average.

Heat exchange

I would like to dump the waste heat
from my air conditioner into my swim-
ming pool to heat the pool. Who makes
a heat exchanger for refrigerant-to-

water heat transfer?
Fred W. Hand, Torrance, Calif.

Contact the Trane or Carrier represen-
tative in your area.

Sun worshippers

The members of St. Peter’s Episcopal
Church in Clearfield, Utah, have de-
cided to do something about our out-
rageous winter natural-gas bills by
building a solar collector. For a 550-
square-foot collector, what size fan
should we use? Also, how should we

bring the air back into the collector?
Bob Roberts, Layton, Utah

The recommended flow rate is about
1,500 cubic feet per minute at your
altitude. Air should be distributed as
usual and returned to the collector
from the return air ducts already in
place. A filter should be installed up-
stream of the collector inlet. If some-
one in the congregation is an engineer
or heating contractor, ask that person
to calculate the pressure drop in the
solar air circuit so that the proper fan
size can be determined.

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.




The *2 Commodore 64 Energizer

JustS2 will buy you a powerful word processing program and a sophisticated data base management program. Or, S2 gets
you two top rated games, Slinky and Forbidden Forest Or, you can get the infamous Monster Trivia Game with two thou-
sand, almost impossible trivia questions. Buy one or all three groups for only $2 per group. But, there’'s a catch.

By Drew Kaplan

Fire up your Computer. We've just
gotten our hands on a software bonanza.

For work, for play and for mental stim-
ulation, you'll have it all. Just$2 can buy
you hours of freedom, from writing let-
ters and keeping track of everything from
phone numbers to your stamp collection.

$2 can give you hours of thrilling
action fun with two award winning, Hi-
Res, arcade quality action games.

And/or $2 can give you the ultimate
challenge of Monster Trivia. It's an earth-
shaking software bonanza. But, don't
forget there's a catch.

THE FIRST $2

Imagine a word processing program
that's so easy to use that you'll be writ-
ing, editing and printing out letters in
just about 10 minutes.

You can write or edit text. And, you'll
never have to retype a letter, memo or
report again. A change or a correction is
just a push of a button away.

You can delete or correct a single let-
ter, a word or a whole line. You can save
the text, and you can print it out.

But the best part is how easy it is to
use. There are no complicated codes to
learn. Just look at the menus shown
above and you'll see just how easy this
system istouse. Plus, it's incredibly fast.

Then add a data base management
program. A data base is like a filing sys-
tem. It lets you electronically‘file’ all the
information you have about a subject.

Then through the power of the com-
puter, you can access and compare the
information in many different ways with
all the other files you have.

This data base program will let you
create, organize and search up to 200
files, each with 8 individual sections.
Everything i1s menu driven. There's abso-
lutely no programming required.

And you can create as many different
data bases as you wish, each with up to
200 files. In the example above, |'ve
created a Telephone/Address book.

You can keep the information in your
computer or print it out. The data base
program can arrange it for you numeri-
cally or alphabetically. Or, use ‘Greater
Than' or ‘Less Than' commands.

For example, if you had your stocks
listed and one of the 8 fields was the
value of each stock, you could simply tell
the computer to list everything greater
than or less than a certain dollar value.

And, you can locate information from
any field in ‘Global Search’. In the ex-
ample above, you could locate me by my
phone number, my first or last name, zip
code, my interests, or even my street
name or number.

Think what you could do with stamps,
coins, recipes, little league teams or
baseball cards. Wow, what power.

THE SECOND $2

If you'd like some fun, try Slinky or
Forbidden Forest. You guide Slinky as
he jumps from square to square, chang-
ing each square’s color as he goes.

But, watch out for the "Evil Meanies’
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who are out to get him. As you clear each
level, you'll see a cartoon featurette cele-
brating your success.

But, beware. After the first level it gets

hard because if you land on the same
square twice, the square turns back to
its original color. In the May ‘84 issue of
Commodore User Magazine, they said"It's
the best game we've seen so far this yearl”

Forbidden Forest was chosen as one
of the top 50 games of all time. You have
to use three-dimentional skills to shoot
arrows at everything from bloated bees
and winged dragons to killer skeletons
and more, as you run through an ever
changing scenic arena.

THE THIRD $2

Finally, it's time to stretch your brain.
If you have a nagging desire to remem-
ber things that are less than monumen-
tal, Monster Trivia is for you.

You'll need a high frustration tolerance
to play this game. You'll be asked ques-
tions about Science, History, Sports,
Grab-Bag, The Arts, and Show-Bizz.

One to four players can compete. But,
if you lose, a man-eating monster will
break through the door and take you away.

THE CATCH

The catch is really very simple. You
may not currently need a ‘Commodore-
ready’ data cassette recorder. But, at
DAK's $49 Blow-Out price, think again.

The data recorder simply plugs into
your Commodore 64. Nothing else is re-
quired. Then you can load our cassette
programs, or anyone else's. Plus, you
can save your own programs on casset-
tes very cheaply and securely.

The heavy duty data recorder is builtto

give you years of reliable service. Ithas a
massive flywheel drive for true data sta-
bility. If you have a disk now, you'll find
the cassette a useful addition. It's an
especially useful tool for exchanging pro-
grams with friends. It's backed by a stan-
dard manufacturer's limited warranty.
$2 SOFTWARE BREAKTHROUGHS
RISK FREE

Wait till you experience the full power
of computer word processing. Wait till
you fill in your own data bases.

You and Slinky will jump together and
you'll shudder as you enter The Forbid-
den Forest. And finally, you'll have your
brain challenged by Monster Trivia.

If you aren't 100% satisfied, simply
return the recorder and all programs you
purchased in their original boxes within
30 days for a courteous refund. Note:
you may not return the recorder without
all the programs you purchased.

To order your Fortronics Data Record-
er foryour Commodore 64 and any of the
programs you desire, risk free with your
credit card, call toll free, or send your
check for the incredible price of just$49
plus $4 for postage and handling for the
recorder. Order No. 4143.

You may order one copy each of any
or all of the cassette programs. The Word
Processing and Data Base cassette is
just $2 ($0.50 P&H) Order No. 4144,
The Slinky and Forbidden Forest Cassette
is just$2 ($0.50 P&H) Order No. 4145.
And, the Monster Trivia Cassette is just
$2 ($0.50 P&H) Order No. 4146.

Fire up your computer with these ex-
citing top of the line programs to aid

our work and exercise your brain.
ommodore and Commodora 64 are regestared trademarks of
Commodore Electronics Ltd.

DAK

INDUSTRIES INCORPORATED
TOLL-FREE ORDER LINE

For credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA91304

11270
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Enter A Whole New World

of TV Entertainment

Regency invites you to enter
the exciting world of home
satellite television. Imagine
being able to choose from over
100 channels, including
movies, sports, news, and
educational programs, all
at the touch of a button.
Regency offers a com-
plete selection of satel-
lite system components
including the new
SR5000 remote con-
trolled satellite receiver
pictured here. For
more information on

the whole line of Regency
satellite products, see your
Regency dealer or write us at
the address below.

i g
nnn
L E

Regency Electronics Inc. + 7707 Records Street * Indianapolis, IN 46226

READY AIR mounts on most truck

engines and gives you 150 pSl.

® For air pressure anywhere
your vehicle goes

¢ Quickly inflates tires

e (Operates pneumatic tools

® Uses no passenger or load
space — mounts under
hood, tank under body

* Compatible with all factory

accessories, including air 514 field sites . .

conditioning Industrial uses. Mechanical repairs. |
e Mounts easily on most Its READY AIR.
2 WD and 4WD trucks,  Our careful engineering gives you a lightweight (less
no vehicle modification than 70 Ibs.), high quality and highly durable full-time
® Low cost—complete kits  source of power . . . made specifically to fit your truck
$595 and engine model. And easily removable when you

® 12-month warranty sell or trade 1n your vehicle.

READY AIR

Yes, 'm interested!
Please send me more information.

Wherever you need fast, high pressure air— for
whatever purpose. On the highway . .
. In warehouses. For commercial uses.

Dealer Inquiries Invited

Call - (619) 356—1060
We’ll Ship Today

Cal. residents add &% sales tax
Please send me a READY AIR kit at $595.

. at construction

|
|
|
|
I
ENGINE TYPE & DISPLACEMENT |
|
|
%

NAME TRUCK MODEL & YEAR
ADDRESS
l MASTERCARD # ——
xp. Date
| STATE ____7IP VISA #
I Mail to: Therold Industries Exp. Date
L 500 E. 7th Street Holtville, California 92250 SIGNATURE
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This tough little 50-pound runabout
has a husky steel frame, ball bearings
in all the right places for easy steer-
ing and free rolling, and a 50-cc (three-
cu.-in.) two-stroke Tecumseh engine
for speeds of up to 20 mph at an
impressive 125 mpg.

But I was even more impressed
when I switched off the Skoot Cub:
For transport or stowing you unscrew
and pull a kingpin to separate the en-
gine and handlebar from the rear
wheel and rider platform. The two
halves fit in a trunk as take-along
gear on an outing. (Its maker recom-
mends it for use in factories, airports,
and farms, or by police.)

In use, I found it easy to start on
its kickstand. The centrifugal clutch
lets the engine idle with no forward
motion until you twist its one and only
control: a grip throttle. To stop, you
just ease your weight back on the foot
platform, and a rear-wheel band brake
does the rest.

Skoot Cub is $395 plus shipping
from Summit Productions, Box 2555,
Lincoln, Neb. 68502.—E. F. Lindsley



Two Lines For Everyone

Now you can forget expensive, but dumb, two-line phones from the Phone Company at home or at the office.
DAK has slashed the S129 price tag on this installation-free two-line, 10 memory, Tone/Pulse decorator styled

telephone down to just $49.

You're at the office. You have just 5
minutes before your next meeting. And,
you want to call home.

You dial your home number. You want
to tell your wife to meetyou foran early5
o'clock dinner at a new restaurant near
the office. It sounds great.

But, the line is busy. Your meeting
starts. So, tonight it looks like you're
going to eat dinner at home.

NOT JUST THE RICH

For those of us who already have two
lines, we can send back our expensive,
dumb phones. If you don’t already have
two lines, you might be surprised to
know that having the extra line will cost
you only about 30 cents a day.

And, installing this phone consists of
simply plugging in a jack(s) just likeon a
single line phone. It's easy and it's fast.

We even have optional $1 cords to let
you plug this phone into two standard,
single line jacks or one 2 line jack.

If you don't already have jacks, you
can put them in yourself. Or, you can
have the phone company do it for you.
SO, WHAT DOES A $129 PHONE DO?

For $129 it does a lot. For DAK's $49
close-out price, it's a smash, even if you
use it as a single line phone. (Yes, you
can use only one line if you wish.)

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.

10 Memory Dialing. You'll have 10
16 digit memory locations including last
number redial to make your dialing easy.

You can store frequently dialed num-
bers, or your complicated Sprint or MCI
codes. | store my Telephone Credit Card.

First, | dial a long distance number.
Then, the phone automatically dials my
14 digit credit card number. No more
mistakes and no more hassles. Wow!

And, look at this. The memory is pro-
tected for over a year by two built-in,
replaceable calculator-type batteries.

A Real Hold Button. You can put one
or both lines on hold. If you answer a call
in the bedroom, and you need to look up
something in the kitchen, just put the
call on hold. Red LEDs show which line(s)
are on hold.

Any phone, of any type, in your home
can take over the call with this profes-
sional hold feature. It's up to you.

Mute Switch. Using the mute switch
is like electronically putting your hand
over the mouthpiece for privacy.

Full Conference Capability. While
you are talking on one line, you might
want to add a third person from the
other line to your conversation.

You can put whichever line you are
using on hold, and use the other line to
call out. Then just push both the line 1
and line 2 buttons, and both calls will be
joined. It's easy. It's fast And, group con-
versations can be really productive for
work and fun with friends and family.

Two Bells, Two On/Off Controls. There
are actually two separate, real mechani-
cal bells built into this phone (one for

each line). The ring(s) will sound just like
a Phone Company Phone ring.

Plus, LEDs show which phone line is
ringing. There are even separate on/off
switches for each bell. So, you can turn
one phone on and one off. This is really
neat. You can give one phone number to
only your most important friends or family.

A, B, C, and D Buttons. These special
buttons generate special tones for future
services, such as bank transfers.

YOU'LL LOVE THE CONVENIENCE

Now you can have the luxury of two
phone lines. If you have kids at home,
you'll still be able to make or receive
calls even when they are talking.

And, don't ever worry about getting a
busy signal again when you call home.
Plus, you're going to have an extremely
comfortable, great sounding phone with
traditional ‘Phone Company’ fit and feel.

WHY SO CHEAP?

Toryo is primarily an engineering com-
pany. They subscribe to the“design a
better mouse trap and the world will
beat a path to your door” theory.

We at DAK saw this phone selling for
$129.95 in another catalog. But unfor-
tunately for Toryo, they didn't know how
to get these phones in enough stores or
catalogs to make it profitable.

So, DAK offered a ridiculous all cash
price to Toryo and Toryo's factory to
clear out all 37,000 of these phones.

So, you can buy this phone from another

large company (we have a copy of their
summer catalog in our factory outlet
store) for $129.95, or you can buy it
from us for just $49.

This handsome addition to any room
may be desk or wall mounted. And, it's
backed by a DAK 1 year limited warranty.

TWO LINES FOR YOU RISK FREE

Call your friends. Feel and hear the
quality of this phone for yourself.

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

To order your Toryo Two-Line Phone
with Tone/Pulse Dialing, 10 Number Mem-
ory, Hold, Conference and Future Banking
Service Buttons, call toll free, or send
your check, not for the $129.95 price
we've seen, but for just $49 plus $4 for
postage and handling. Order No. 4129.

If you want to plug it into 2 jacks, we
have a pair of modular cables for$1 ($0.50
P&H). Or. No. 4130. If you have a single
2 line modular jack, we have a cable for
$1 ($0.50 P&H). Order No. 4131.

If you have two lines as | do, this
phone will end fumbling with receivers
forever. If you only have one line, think
of the convenience and luxury this phone
and a second line can add to your life.

DAK

INDUSTRIES INCORPORATED
TOLL-FREE ORDER LINE

11288
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For credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA 91304




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 cnisp,
brnight and close,

you feel the thnll

Is yours alone.

Jason telescopes
bring the wonders
of the cosmos close

{0 home. Shown;
Comet Chaser 480
Catadioptric Reflecting
Telescope, 80/160 power,
480mm focal length, with
camera adaptor for photography.

Put your eyes
behind a Jason.

Jason Empire, 9200 Cody, Overland Park, KS 66214. Distributed exclusively in Canada by Vision Marketing.

¢ Mason& Sullivan e,
YOUR BEST

CLOCKBUILDING

SOURCE * Greal projects for

any skill level

* Plans, hardware, fiat
lumber

e W. German move-
ments with 36-manth
guarantee.

e Widest selection of
competitively prniced
quality quartz
movements,

e Solid brass dials

¢ Tools, books

e (Customer service 1o
help your project go
smoothly.

No matter what your
clockbuillding needs,
come to Mason &
Sullivan first. We want
you to be a great
cinckbmlder too
Send $2 00 to recewe
a one year subscriphon
to our 56-page color
clockbuilding supply
catalogue. Includes
clock kits, dials,
movements, weather
nstruments, hardware,
tools, books, and

dCCessones
NAME
ADDRESS
CITY STATE ZIP

Mason & Sullivan

“Fine Clockmakers Since 1947
Dept. 1337, W. Yarmouth, Cape Cod, MA 02673
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CONVERTS
YOUR DRILL
TO A PERFECT
POWEH SCREW
DRIVER

NOW ONLY

hﬁ

u::uu*i'm

MASTER DRIVER fits
any power drill. Simply insert
into chuck and tighten. Adjusts to
varying screw depths and will accom:-
modate any gauge screw from 6-12. The A
screw is automatically released when <
driven home. Screws effortiessly into wood, R
masonry or metal. TRAQ MASTER DRIVER ‘-_q._?;i
comes with 4 hexagonal drive bits o lake the

strain out of every job. Call Q PRODUCTS Today!

CALL NOW (KS) 1-800-332-0274-371001
TOLL-FREE: (OTHER) 1-800-255-0390-371001

|

| Send Master-Drivers at $9.99 ea.
| ea. for postage and handling. . C

: order enclosed. _ Mastercard __ VISA

:Ar:.r:.t.Nn., ,
: Name
:Addrass . Phone

| City State __ Zip
l O PRODUCTS P.0. Box 2069 Kansas City, KS 66105

E

Exp.

us $3.00 :
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Plastic float valve

VALVE IN OPEN
POSITION

VALVE IN CLOSED
POSITION o

WATER
§ FLOAT

al

l—

S .. WATER
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Plastic valve is attached to semi-buoy-
ant arm that seats cone when tank re-
fills (right in diagram). Flexible body
absorbs the shock of fast closure.

Fed up with noisy, erratic float valves
for toilet water tanks or storage cis-
terns? A British firm says it has a so-
lution with the Ve Cone Valve, an all-
plastic, fast-acting float valve with one
moving part. The Ve Cone Valve is
guiet, leak-proof, maintenance-free,
and washerless.

Also, says Roberts & Associates
(London House, 271 King St., Ham-
mersmith, London W6 9LT, England),
the Ve Cone costs a fraction of the
price of conventional brass valves. The
new valve 1s a flexible hollow cone
molded to a float arm. The arm piv-
ots on the valve body and seats against
the tapered water inlet. When the
water level drops, the cone lifts off its
seat and admits water at twice the
rate of normal ball-cock valves. As the
tank fills again, the float rises to close
the valve.

However, unlike an ordinary hollow
ball, this float is water-filled and just
barely buoyant: Because water pres-
sure from the inlet firmly seats the
valve cone and not the float, the float
must be weighted to overcome inlet
pressure until the last moment.

—Dauvid Scott




VoicePrint Plus Answerer

Now, just the sound of your voice is all you'll need to remotely retrieve phone messages with the all new Voice-
Print Plus Answering Machine. And, at DAK’s S79 price, the answering machine market will never be the same.

Forget beepers. Your own voice is
your remote beeper with this incredible
new breakthrough in sophisticated tele-
phone answering computers.

And, the VoicePrint breakthrough is
just the beginning. You can forget both
the regular 20 second fixed announce-
ment and 30 second fixed incoming mes-
sage recording length that's standard
with most answering machines.

Plus, you can forget listening to your
own announcement between your in-
coming messages But, best of all you
can forget forgotten beepers forever.

FIRST THE SIMPLE THINGS

The new VoicePrint's computer brain
lets you record any announcement up to
40 seconds in length. So, with Voice-
Print, youdon’t have to worry about your
message being too short or too long.

Taking messages is automatic too.
Many cheap answering machines must
record a preset 30 second incoming
message. The more expensive units let
callers talk as long as they want.

The VoicePrint combines the best of
both. The computer will stop recording
as soon as the caller stops talking.

But, calls are limited by the computer
to no more than 1 minute. And, if some-
one hangs up without leaving a message,
the machine ignores the call.

LOADED

Everything is automated. Just touch
one of the full logic controlled touch
pads and the computer answers with a
confirming beep and jumps into action.

To play back messages at home, just
touch the Message Report Button. Of
course, you can elect to save them or let
the machine record over them.

A message light tells you at a glance if
you've received any messages while you
were out. If you're home when a call

comes in, you can monitor the caller's
message (lt‘s called call screening) and
then decide if you wish to pick up.

This machine does everything. Ifyou're
on the phone and you want to record
both sides of the conversation, just touch
the 2-way record button and you'll have
a permanent record of the conversation.

IT SAVES YOU MONEY

When you call in to get your messages,
VoicePrint's toll saver takes over. The
machine tells you by not answering on
the second ring that you have no mes-
sages. So, you can hang up before the
connection is made.

When you're home, you can set the
machine to answer on the 2nd, 4th or
6th ring to give you plenty of time to get
to the phone if you desire.

If there are messages when you call

in, just give the computer your per-
sonalized VoicePrint and you'll get all
your messages. Plus, we've got an op-
tional beeper for you to use if you don’'t
want to use the 'Voice Function'.

Here's a nice extra. If your machine
has taken a lot of messages and filled up
its tape, a second message that you've
recorded will come on and inform callers
that no more messages can be taken.

NEW ELECTRONIC TECHNOLOGY

You can forget costly endless loop
cassettes and long empty spaces. This
machine is so intelligent it knows ex-
actly where each message is on the tape.

This machine is fascinating to watch in
action. First, it plays your outgoing mes-
sage. Then, it sounds a tone as it zips to
the end of the last message it took.

It then beeps and starts taking the
new message. Finally, itrewinds back to
your outgoing announcement to start
the cycle again. It's one smart computer.

OPTIONAL SMART TELEPHONE

For an extra $20, you'll have a model
with a Tone/Pulse phone that gives you
the convenience of on hook dialing.

On hook dialing lets you dial a number
without picking up the receiver. Through
the speaker in the answering machine
you'll hear whether you get a busy signal,
aring or if someone answers. Then, just
pick up the phone and talk.

EASY INSTALLATION

Just plug in the modular phone jack
and the included AC adaptor. Then, just
record your message(s) using the built-
in condenser mike. The VoicePrint Plus
Is made by Unitech. It's backed by their
standard limited warranty.

TRY THE VOICEPRINT PLUS
RISK FREE

It's new. And, it will set you free. Wait
till you see how easy it is to use. And,
wait till you and your callers hear just
how good it sounds.

Try this heavy duty industrial quality
answering computer in your own home
or office. If you aren't 100% satisfied,
simply return it within 30 days in its
original box for courteous refund.

To order your Unitech VoicePrint Re-
mote Control Microprocessor Con-
trolled Answering Computer, risk free
with your credit card, call toll free or
send your check for DAK's market break-
ing price of just$79 plus $6 for postage
and handling. Order No. 4148.

If vou'd like the VoicePrint Plus with a
Tone/Pulse On Hook Dialing Phone, it's
just $99 plus $7 for postage and han-
dling. Order No. 4149. And finally, if you
don't want to talk to your machine, we
have a special remote beeper that works
with either machine for just $12 ($1
P&H) Order No. 4160. CA res add 6% tax.

At home, at the office or on the road,
you'll be in full control with the latest in
user-friendly telephone technology.

DAK

INDUSTRIES INCORPORATED
TOLL-FREE ORDER LINE

Fur credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA91304

11296




PUBLIC NOTICE!

We were very fortu-
nate to obtain an
inventory of these
amazing cameras
from a trading com-
pany. Because of
the favorable terms
of the transaction,
we can now offer you
this camera at an
extremely low price!

MUST LIQUIDATE

AT BELOW DEALER COST!

Nimslo 35mm
3-D CAMERA

It's unique! Fascinating!
The impressive realism
of 3-dimensional color
print photography!

Even if you own a
Nikon, Olympus AND
Pentax, NONE of
those can do

what THIS
one does!

et |

FOUR separate ' o S
lenses take FOUR 3 o e

separate shots of a *ﬂ';:;-,a

scene, simultaneouslyl 8§ sn10?

Special processing pro-
duces a SINGLE 32" x 412"
glossy color print with the

amazing realism of THREE-DIMENSIONAL pho-
tography! (Two pre-paid processing mailers
are included.)

You actually see the DEPTH, from foreground
to middleground to background . . . without
use of special "glasses.” You'll be thrilled and
fascinated with your beautiful 3-D photos!

This camera uses regular 35mm color print
film (ASA 100 or 400). You get 18 finished 3-D
color prints from a 36 exposure roll. The cam-
era provides AUTOMATIC electronic control of
speeds (1/30 to 1/500 sec.) and aperture for
best photo results.

We have sold tens of thousands of fine cam-

OUTFIT INCLUDES: 3-D camera. flash attach-
ment, roll of 3dmm color film, and two pre-
paid processing mailers.

QUADRA LENS SYSTEM. Four 30mm /5.6 air-
spaced triplets with coated high index optical
glass elements. Pre-focused, 6-ft. to infinity.

DEDICATED HOT SHOE. Contact for cordless
connection to electronic flash unit (included).

DOUBLE EXPOSURE PREVENTION. Avoids wast-

d film.
S Manufacturer’s

SIGNAL LIGHTS. LED .
indicators for low Suggested Retail

55 $289.00

eras! But THIS one is by far the most unusual GrRALIgnL | OUT THEY GO AT ONLY: |
one we have ever seen! Even highly experi- One Y

enced camera enthusiasts can't help but mar- l!E rear s

vel at the remarkable three-dimensional color Limited

prints from this camera. Factury

Add this exciting camera to your Christmas gift list 1

for those individuals who “have everything.” Warranty! ngtfiaﬁ::J?:cff;?fcm"ESt:mr
They'll be delighted! And don't forget to order the: 20 Linited States.
one for YOURSELF. You deserve it! I-C O.M.B. CO. Hom F-685-62615-07

I 14615 28th Ave. N., Minneapolis, MN 55441-3357

Send — 3-D Camera(s) at $68 each plus 54.25 each for
| shipping and handling. (Minnesota residents add 6% sales
tax. Allow 2-3 weeks for delivery. Add 2-3 weeks extra if

Credit card members can order by | paid by check. Sorry, no C.0.D. orders.)
phone, 24 hours a day. 7 days a week. [ 0 My check or money order is enclosed.

To“_Free- 1_8“_328_0609 I Charge: O MasterCard* COVISA COAm. Ex. ODiners Club

In Minnesota, call: Acct. No. Exp.

PLEASE PRINT CLEARLY
Toll-Free: 1-800-742-5685 Name
Al:lr.lrass
C.0.M.B.CO." [k
State ZIP.
Authorized Liquidator : Phone
14615 28TH AVENUE NORTH
MINNEAPOLIS, MINNESOTA 55441-3357 l Sign here
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Solid-timber homes
without the
look of logs

PREFABRICATED
wOOD
TRUSSES

12" (R-38)
\ FIBERGLASS
| INSULATION
“WEATHERBLOC * |
TIMBER WALL ‘

MAX.30" O.C.WITH 3/8"
x 12" SPIKES PRE -DRILL

7/16" HOLE IN TOP —% & 4
TIMBER

POLY-FOAM
SEALANT IN
GROOVE ~

it/ FLOOR
1 ETETEM

10" FOUNDATION

WALL\ L

"-ull'.ll'ﬂﬂm L"'_-q-:-._ _‘::I.Ii._ _.-_':I

Solid and simple log-home construc-
tion—without the log-cabin look—is
available as an energy-efficient al-
ternative to wood-frame houses. The
WeatherBloc System uses squared-off
timber construction, with walls that
resemble New England clapboard (see
drawing).

The building technique uses the
timber’s thermal mass to provide sig-
nificant savings on heating and cooling
costs when compared with wood-frame
houses insulated to the same R-factor,
claims the maker, Lincoln Logs, Ltd.
(Waterside Rd., Chestertown, N.Y.
12817).

Prospective homeowners can either
design their own custom homes or se-
lect from a range of existing designs.
To save on costs, three workers with
average construction skills can build
a basic home from a WeatherBléc kit
in about 30 days, according to the
manufacturer. —Stuart Brown



Firefighting
helibucket

Fabric buckets have taken over from oil
drums as helicopter-borne water buckets for
fighting forest fires. This latest entry from
Vancouver, Canada, combines new fabric
technology and ingenious structural design.

By TIMOTHY O. BAKKE

sion a tranquil forest scene inhabited by an en-
dearing fawn, a rabbit named Thumper, and a
coterie of cuddly creatures. Mention it to a forester in Cali-
fornia or Alberta, Canada, and you’ll probably get a dis-
course on the merits of the water bucket shown here.

The so-called Bambi Bucket, from the Canadian firm
SEI Industries Ltd. of Vancouver, B.C., is something new
in the world of forest firefighting. It uses strong nylon
scrim fabric and a unique structural design to update an
old idea: dumping water from above onto a fire.

Since their inception more than 15 years ago, when they
were nothing more than modified oil drums, helicopter
water buckets have been important firefighting tools. Over
the years “helibuckets” have been refined to increase por-
tability and improve performance. This newest incarna-
tion achieves both purposes like none before it, says SEI,
and the company boasts a long list of clients, including
the Forest Protection Branch of the Province of Alberta
and the California State Forestry Service.

What makes the Bambi Bucket different from other fab-
ric water buckets? The standout feature is its novel struc-
tural design, which SEI calls a “frusto-conical shape.”
Instead of a rigid frame, a fiberglass hoop and 16 fiberglass
sidewall battens comprise the skeleton. When empty, the
bucket has straight sidewalls for stability in flight; when
it's dropped in water, it immediately tips and sinks in two
to four seconds. But here is where the ingenuity comes
in: As the bucket is lifted, water pressure bends the skele-
ton outward, increasing the bucket’s volume. The greater
the pressure, the more volume the bucket holds. Thus the
copter pilot can vary the bucket’s capacity by how fast he
pulls it out of the water.

Now that the bucket is filled, how do you empty it? Other
buckets have drop gates that open upward, fighting grav-
ity and often producing wasteful spray. The Bambi’s dump
valve, made of Du Pont’s Enduro nylon, opens downward,
producing a concentrated column of water; the 350-gallon
version empties in three seconds. The Bambi Bucket comes
in 10 sizes, from 96 to 900 gallons in capacity.

M ention the name “Bambi,” and most people envi-

Fiberglass-batten skeleton of Bambi Bucket supports
most of the load, reducing fabric stress. Round bottom
and downward-opening gate allow quick water dumping.




Announcing VORTEC V6.

MOST POWERFUL STANDARD ENGINE YOU CAN GET IN A 1/2-TON PICKUP.

Team a swirling, tornado-like vortex action with advanced engine technology
and what do you get?

VORTEC. New V6 power, standard in tough full-size - and %-ton 2WD Chevy
Pickups, ¥-ton 4WD Chevy Pickups and Chevy Vans and Sportvans* for 1985.

VORTEC's swirl-port induction literally storms ahead of conventional engine
design to mix fuel and air together more completely.

For you, this means truly impressive performance. Impressive towing power, t00.

VORTEC's statistics? 155 SAE net horses bred for truck use and fed by
four-barrel carburetion. There's even the surefire kick of electronic spark control.

VORTEC V6. The new standard of six-cylinder power in tough Chevy trucks.

*Excludes G30/3500 Series. Chevrolet trucks are equipped with engines produced at facilities operated
by GM car and truck groups, subsidiaries or affiliated companies worldwide
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A new GM graphics system
helps designers study body
surfaces before a scale model
of the car is built. A computer
simulates the lighting in a
photographer’s studio, speed-
ing evaluation of colors, ma-
terials, and components.

By JOHN FREE
sleek Chevrolet Camaro image
glows on a computer-graphics

Adisplay, As an automobile de-

signer taps a keyboard, the picture ro-
tates slightly, giving him a better view

of the headlights. Another keyboard
entry slides an arrow along a list of

options on the CRT screen.
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Synthetic images of new designs are “illuminated” by research scientist David Warn at GM computer science department.
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Computerimages
add dazzle
focardesign

Then, as though a spotlight in a pho-
tography studio had been switched on,
a narrow cone of light floods the
Camero’s hood. Another beam appears
to wash over the rear of the car.
General Motors designers now use
a clever new computer program, GMR
Autocolor, which “illuminates” syn-
thetic images to produce such special
lighting effects. Autocolor helps de-
signers evaluate automobile-body sur-
faces even before a scale model is built.
Earlier computer-graphics programs
relied on simulating a single-point
source of light—analogous to a sin-
gle 100-watt light bulb. But point-
source lighting experiments with a
computer are tedious. Shifting a light
requires recomputing the entire image,
which takes one to five minutes. “With
Autocolor, we've moved far beyond the
traditional point-light source used in
computer graphics,” says David Warn

»

of General Motors’ research labs.
Autocolor simulates lighting con-
trols available in a photographer’s
studio, plus some tricks, such as differ-
ent sizes of “light cones,” that are im-
possible with studio light. Autocolor
produces floodlights or spotlights and
even simulates the large flaps, called
barn doors, used to restrict lights.
The new technique is faster because
Autocolor’s “lights” are easier to ad-
just for a desired effect. Lights “behave
in a more ‘natural’ way,” Warn notes.
Tables of data stored in computer
memory draw small, meshed polygons
on the screen, representing metal,
glass, and other surfaces. Dazzling
highlight colors are crucial in depict-
ing various materials, Autocolor, says
Warn, “thus can display glass in win-
dows, the shiny reflectance from a
metal fender, and the duller flatness
of, say, a plastic taillight lens.”
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Industrial control as

you build thisy

New NRI home training prepares youy
for a rewarding t'.:a::Irlegrg in Americnxgu '
newest high-technology field.

The wave of the future is here. Already, advanced robotic systems are producing with its environ-
everything from precision electronic circuits to automobiles and giant locomotives. ment to sense light,
By 1990, over 100,000 “smart” robots will be in use. sound, and motion.
Over 25,000 New Jobs You ferfgram it to t;-gvcl

Keeping this robot army running calls for well-trained technicians. . . people who | OVEr a SEL Course, avo
understand advanced systems and controls. By the end of the decade, conservative obstacles using its sonar
estimates call for more than 25,000 new technical jobs. These are the kind of careers ranging capability. Program

in complex arm and body

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

movements using its special
teaching pendant. Build a
wireless remote control device
demonstrating independent robot
control in hazardous environments.
You'll even learn to synthesize

the most fascinating growth fields since the computer. peech

You need no experience, no special education. NRI starts you at the himecﬁﬁggﬂgwmﬂd
beginning, takes you in easy-to-follow, bite-size lessons from basic electronics Training to Build a C rOn
right on through key subjects like instrumentation, digital and computer
controls, servomotors and feedback systems, fluidics, lasers, and NRI training uniquely incorporates

hands-on building experience to reinforce
your learning on a real-world basis. You get
professional instruments, including a digital
multimeter you'll 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 high-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.

NHI NRI SCHOOLS

’ McGraw-Hill Continuing
:‘ I\ Education Center
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3939 Wisconsin Ave.
WE’LL GIVE YOU TOMORROW.

optoelectronics. And it's all reinforced with practical, hands-on 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'll learn how your completely self-powered robot interacts
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Announcing:

Ninth annual PS/APA
panel-project contest

Last year’s competition was opened to all structural panels bearing an APA grade stamp
—not just plywood. This year, waferboard and particleboard are again welcomed to eligibility
—and the total cash awards are raised to $5,250, including $1,250 grand prizes in the

three categories described in the rules. Entry deadline is March 4, 1985.

By AL LEES

ave you spotted this poster (pho-
to, right) at a local lumberyard
or home center? It alerts work-
shoppers to the latest edition of the
project contest PopuLAR ScIENCE has
co-sponsored for nearly a decade with
the American Plywood Assn. (APA).

All the information you need to
enter your project is included in the
box at the end of this announcement:
You'll find complete rules plus the
entry coupon. You only have to decide
two things: 1) which category you wish
to enter, based on the amount of panel
material required for your project (a
half panel, a single four-by-eight-foot
panel, or multiple—up to six—panels);
and 2) which panel type and thick-
ness is best for your project.

With last year’s contest, PS and
APA admitted to competition any
properly identified structural panel.
For the first seven years of competition,
only projects built of APA-stamped
softwood plywood could qualify. But
within the last couple of years other
panels have challenged plywood’s sin-
gular popularity, and many home
workshoppers now cut and assemble
project parts from waferboard and
particleboard—or even more exotic
panels such as oriented-strand board
(OSB) and com-ply. All such panels
now qualify equally with plywood for
the contest, and you can use two or
more different types, where appropri-
ate, within the same project.

Just be sure to identify each panel
type and thickness on your entry
—and copy its APA stamp in the space
Continued
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provided on the coupon or on a sepa-
rate sheet. Remember, APA doesn’t
stamp any hardwood ply, and we
haven't qualified non-structural pan-
els such as hardboard for this compe-
tition. A structural panel is one, like
plywood, that generally needs no sup-
portive framework: You can join two
pieces of it without having to mount
them on a lumber frame.

Both waferboard and its costlier
cousin, OSB, are rated for structural
characteristics by the same grading
standards used for plywood, so they
can be substituted for plywood in most
applications. But unlike plywood,
which is stamped either “interior” or
“exterior” depending on its grading,
waferboard and OSB are made in only
one type and can be used indoors or

out. Particleboard, on the other hand,
can be used only for interior projects,
and you’ll want to seal it thoroughly
to prevent any formaldehyde outgas-
sing (a source of indoor pollution).
One other requirement of the com-

petition has been liberalized this year:

e PRIZES: A $1,250 check will go to the
top entrant in each of three major cate-
gories. There will be a secondary award of
$500 in each category for a total of $1,500
additional. An honorable-mention entry in
each category will receive a generous se-
lection of how-to books from the Popular
Science Book Division.

¢ HOW TO QUALIFY: Your project must
be constructed from a stated amount of an
APA-trademarked panel appropriate for the
intended use. Projects should be designed
for efficient layout of the panel or panels
you select; parts should be scaled, arranged,
and nested to minimize waste. You may
enter your project in any of the three
categories, specifying which thickness you
choose for your half (four-by-four- or two-
by-eight-foot) or full (four-by-eight-foot)
panels. Should you choose to enter the
multiple-panel category, you may use two
or more different thicknesses, if that makes
sense structurally.

In all categories, aim for minimal waste
and minimal use of additional materials;
non-panel purchases must not exceed $100,
and the structural panel you choose should
remain the dominant material. Functional,
structurally sound designs are sought in
this contest, but decorative or ingenious
projects will also qualify if they represent
an efficient use of the panel or panels you
specify and if they can be built with home-
workshop tools.

e HOW TO ENTER: Fill out our entry
coupon, or list all information the coupon
calls for on a separate sheet of paper
—including a rough sketch of the APA
grade trademark(s) stamped on the back
face or edge of each panel you choose. Mail
this with at least one clear photograph
(black-and-white or color print preferred,
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For the first eight years of the con-
test PS/APA required that a full-size
prototype be built of each submission
because a photograph of the finished
project was an essential part of the
entry. This requirement is now relaxed:
You can, if you prefer, construct an ac-
¢urate scale model and submit a photo
of the model (but, please, don’t ship
the model itself). I'm sure most en-
trants will still prefer to build full-
scale versions of their projects so
they’ll have them for personal use, but
as long as your design is sound, you
no longer need access to a workshop
to qualify.

Bear in mind that APA builds every
entry full-size in order to test the
project’s practicality, to photograph
it for the August portfolio of win-
ners in PS, and to check the accuracy
of the project plans APA produces for
sale. So if any scale-model entry cho-
sen as a potential winner proves im-
practical to construct, it will be dis-
qualified, and another entry will be
awarded that prize in its place.

but color slide is acceptable) plus a dimen-
sioned diagram of how the project parts
were laid out on the panel or panels. A
crude pencil sketch will suffice if it’s thor-
oughly and accurately labeled with criti-
cal dimensions. Please don't submit scale
models, full-size cutting patterns, or plans
sheets larger than 18 by 24 inches. Also
needed is a list of all materials used: grade
and thickness of your panel(s) plus any
lumber, hardware, and finishing materials
(paint, stain, plastic laminate). Also-jot
down special construction tips you'd like
to pass on to anyone attempting to dupli-
cate your project. If no publishable photo
exists, POPULAR ScIENCE and APA reserve
the right to arrange photography at your
convenience (and their expense). Entries
must be delivered to the Tacoma post office
box by March 4, 1985; upon delivery, publi-
cation rights belong exclusively to APA and
PopPuULAR SCIENCE unless neither exercises

Incidentally, if your lumberyard or
home center isn’t displaying the an-
nouncement poster but would like to,
don’t tell the owners to contact Popu-
LAR ScIENCE. They can obtain a copy by
writing on their letterhead to the ad-
dress shown in the coupon below.

We've had entrants in past years
praise the timing of this contest be-
cause it let them create a project as a
Christmas gift. So look again at last
August’s winners, and start scaling
out your entry on graph paper.

Good luck to all entrants. I'm al-
ready looking forward to seeing the
designs you come up with to qualify
for the big money in this ninth edi-
tion of America’s longest-running and
most prestigious annual project con-
test. And you'll be glad to hear that
the long-promised project book, collect-
ing all prizewinning entries from the
first eight years of the contest—76 of
them—is now on the presses. I'll be
able to tell you how to get a copy when
these rules are reprinted in the Feb-
ruary 1985 issue.

the option within six months of receipt.

Print the category you're entering (1%
PANEL, SINGLE PANEL, 12 TO 6 PAN-
ELS) in the lower left corner of your enve-
lope (one entry per envelope, please). No
entries can be acknowledged, and none will
be returned, unless accompanied by a writ-
ten request and a self-addressed envelope
with proper postage (no checks or money
orders).

e JUDGING (by PS Reader Activities Edi-
tor Al Lees and representatives of APA)
will be for the most efficient and appropri-
ate use of the panel or panels you choose.
PS may publish dimensioned plans of those
prizewinning projects it feels its readers
might want to make. Plans for all nine
winning projects will be available from
APA after Sept. 1, 1985. Prizewinners will
be notified by April 15; winning entries
will be shown in the August 1985 issue.

- o o mm E 1V T RY COUPON (Clip and attach to your plans sketch) = e e

Mail entry to: To qualify, entry
: POPULAR SCIENCE CONTEST must reach Tacoma address :
Box 11700, Tacoma, Wash. 98411 '
i 1
I YOUR NAME (print or type) ]
] Davti 1
| ADDRESS Phone No. I
i
i CITY STATE ZIP :
| mr————"7"7~ ~1 Description f
1 | | of project i
| |
: I | Which I SINGLE 1% t0 6 !
[ | category? PANEL PANEL PANELS i
: II : What panel and in what thickness? :
I : : My signature certifies that this project i1s of my own design. I
i | Copy the panel’s | b
: | gade stamp here | Sign here 5
|
L-—-_----------------------------J
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car-care quiz

The master mechanic challenges you to solve these auto-
system riddles. Even with the clues, the puzzles require sharp
thinking. If all else fails, turn to the answers.

By STEVE MERCALDO
Drawings by Russell von Sauers

Problems

1 « Enginetap

The odometer is approaching the
90,000 mark when you decide to put
the “For Sale” sign in the window. You
haven't even gotten back to the porch
when a neighbor walks over to the car,
gives 1t the once-over, and expresses
interest. It seems she needs a second
car for the daily four-mile trip to the
train station. You assure her that the
car should be fine for short trips. After
examining the interior, she asks to
take the car for a drive.

The road test goes well until the car
is brought to a stop at a red light.
There’s a peculiar tapping sound. Your
neighbor gives you a skeptical look.

You explain that the tapping only
started recently, but to your knowledge
it doesn't affect the car’s operation. Ex-
cept for the tap, the car performs per-
fectly during the road test, but you
can feel an air of mistrust.

At the end of her road test, you sug-
gest that she take the car to a me-
chanic for a complete inspection. Four
hours later, she returns. The mechanic
found no major problems, but he was
concerned about the tapping noise. He
said the noise was coming from the
engine, that it could be a bad hydrau-
lic lifter, and that it could cost more
than $200 to correct the problem.

Your neighbor says she wants the
car and will pay the asking price, but
only if the noise is eliminated. So you
go to work.

First you pull the dipstick to make
sure the sump is full and the oil is
reasonably clean. The stick shows
clean oil at the correct level. You start
the engine and attempt to locate the
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sound with a mechanic’s stethoscope.
The strongest source of sound is the
front of the engine near the valve
cover. Was the mechanic right about
the lifter? You remove the valve cover.
Careful study reveals no problem parts.
You move the stethoscope toward the
mechanical fuel pump. The noise gets
louder. What’s causing the tap?

2 « Hot-weather stalling

The forecaster was right... “high in
the 90s. .. with no relief in sight.” Tak-
ing the kids for ice-cream cones seems
like a great way to beat the heat. Ev-
erything is fine until you start back
home. About a block from the house,
the engine stalls and refuses to restart.
It eranks normally but won’t fire up.

You raise the hood and look around.
Coil wire, plug wires, and vacuum
hoses are all in place. And there are
no visible fuel leaks. Too much to take
on in the street, you call for a tow.

At home in your garage, you check
for spark by pulling a high-tension
wire from the spark plug and holding
it about % inch from the engine block.
A strong blue spark snaps across the
air gap when the engine cranks.

It’s been about 15,000 miles since
the last plug change. Have the plugs
fouled? You remove a plug and inspect
the electrode. It isn’t fouled, and the
gap is right on the 0.035-inch recom-
mended spec. If it’s not ignition, maybe
it’s a fuel problem.

You remove the air cleaner and peer
into the carburetor air horn. You move
the throttle linkage. Strangely, no fuel
squirts from the discharge nozzle in the
carburetor throat. The engine won't
start because the carburetor’s dry. But
why is it dry?

Perhaps the fuel filter is plugged.
You remove the filter and fit a piece
of vacuum hose on the filter’s inlet.
When you blow on the end of the hose,
air passes freely through the filter.

Could the mechanical fuel pump be

defective? To check the pump you dis-
connect the inlet line to the carburetor.
Next you attach one end of a long neo-
prene fuel line to the disconnected fuel
line. You place the other end in a one-
quart container. No fuel comes out of
the hose when the engine cranks.
To be safe, you check the fuel tank
and tank filter for blockage. Both

check out.
Now you feel you're getting some-

where. The fuel pump must be re-
placed. You install a new fuel pump
and flexible fuel line (short hose at
the pump inlet). With the new parts
installed, the engine cranks for sev-
eral seconds and then comes to life.
You feel a sense of elation as you close
the hood.

That lasts for three days. Then it
happens again. The engine stalls after

a short stop and refuses to restart.
Again you make a quick check for
spark. It’s blue and strong. The fuel
filter is clear, and the fuel-tank gauge
reads three-quarters full. You check
the fuel pump—it fails to deliver fuel.
You're back to square one.

You pull off the pump and bring it
back to the parts store. To your relief,
the counterman gladly replaces the
“faulty” pump.

Two days later you stop for a quick
lunch at a diner. On your way back to
work, the engine quits again. A quick
check reveals a dry carb. You hitch a
ride to work.

That night when you return for some
serious trouble-shooting, you get a
surprise. The car starts after several
cranks. What'’s causing the stalling?

3 « Lights out

You're cruising along at night on one
of the brightly lit boulevards when
suddenly your tranquility is shattered
by a surging red police light and a
loudspeaker command to “pull over.”
What law had you broken? You remem-

Continued
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It's the hottest sale in heating history. Because right now, when

you buy and install a Bryant Formula or Plus 90 "gas furnace by

January 31 1985, we'll pay you back for any month’s gas bill
4 from date of installation until June 30, 1985.

And that’s not all you'’ll save. The Bryant
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Car-care quiz

ber coming to a full stop at the last
stop sign, and your speedometer has
been reading five mph below the speed
limit.

“Your headlights are out,” the po-
lice officer explains. Sure enough, al-
though all other lights are on, the
headlights are out. “You can't continue
driving with the lights out,” he warns.

Before abandoning the car, you push
the light switch in and out. No luck.
But when you tap the dimmer switch
to the high-beam position, the lights
come alive. Only the low beams are
out. You use the high beams to get
home.

You study a diagram of the wiring
circuit of your car (see illustration).
The next morning you begin by check-
ing the electrical connector at each
headlamp. There’s no sign of corrosion,
and each connector fits snugly on its
headlamp terminal.

Could a poor headlamp ground be
the cause of the problem? You remove
both grounds and clean and tighten
them. The lights still refuse to work.

You know a sealed-beam headlamp
has either one or two filaments. Be-
cause your car has only two headlights,
each lamp has both a high- and low-
beam filament.

Perhaps the low-beam filament in
both lamps is burned out. You decide
to install new lamps. After you strug-
gle with some corroded parts, you're
disgusted to find that the low beams
still refuse to light.

To check for power at the headlights
you remove the right lamp’s blue con-
nector and insert a 12-V test light.
With the switch on, the test light re-
fuses to light. You perform the same
test on the left lamp with the same
result.

Finally, you check for power at the
dimmer-switch terminals. With the
headlight switch on and the dimmer
switch in the low position, you probe
the “L,” or low-beam, terminal with a
test light. No power. With the dim-
mer switch in the high-beam position
you touch the “H,” or high-beam, ter-
minal, and the test light glows. Why
don’t the low-beam lights work?

4. Engine miss

Your engine lacks power when you at-
tempt to accelerate from a stop or to
pass on the highway. It misfires. Hot
or cold, the problem remains.

You open the hood and inspect the
engine for obvious problems. All of the
vacuum hoses are in good shape and
are properly routed according to the
emissions-system decal. All of the ig-
nition-system high-tension wires are
secure, and their insulation is QK.

Visually, the carburetor checks out.

There’s no sign of fuel leakage on or
near the carburetor. The choke plate
moves freely When warm, it’'s wide
open. All the carburetor screws and
mounting bolts are tight. Maybe the
accelerator pump isn't working. You
remove the air cleaner. With the en-
gine off you peer into the carburetor
air horn and move the accelerator
linkage. A strong jet of fuel squirts
out of the discharge nozzle.

According to your repair records, the
engine is long overdue for a complete
tuneup. You begin by checking the
battery with a hydrometer. Specific
gravity for all the cells reads between
1.250 and 1.265. You check the com-
pression in each cylinder. All are
within the 120- to 140-psi manufac-
turer’s spec.

The other half of the tuneup in-
cludes replacing the plugs, fuel filters,
PCV valve, charcoal canister filter,
breather filter, air filter, distributor
cap, rotor, and high-tension wires.

The distributor pickup-coil wires of
the electronic ignition are secure at
their connections. When you test the
pickup coil with an ochmmeter, the
resistance is 400 ohms. The speci-
fication calls for 150 to 900 ohms.

All the emissions-control systems
are serviced and tested according to
the manufacturer’s recommendations.
All are in proper working order.

Next you check the ignition dwell.
Your dwell meter indicates 20 degrees
at idle speed. The manual specifies 43
degrees. When you check the air gap
between the reluctor and pickup coil
with a brass feeler gauge, it measures
0.014 inch. The spec in the manual
calls for 0.008 inch. You reset the gap
to 0.008.

To test the ignition timing, you re-
move the vacuum-advance hose from
the advance unit and plug it. Then,
using a tachometer and screwdriver,
you adjust the engine to the correct
speed. When you aim your timing
light at the timing marks, it indicates
that the initial timing is off by sev-
eral degrees. You reset the timing to
spec.

You adjust the carburetor to the
curb idle speed specified on the under-
hood decal. Finally, you check the en-
gine vacuum. The gauge's needle holds
rock steady at 20 inches.

Confident that the tuneup has elimi-
nated the misfire, you road-test the
car. But as soon as you attempt to
accelerate, the stubborn misfire occurs.

Maybe the ignition system isn’t pro-
ducing a strong spark. You don't have
an oscilloscope or coil tester, so you
drive to a local repair shop and ask a
mechanic to check the ignition system.
On the oscilloscope the mechanic dis-

Continued
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5Car-cure quiz

covers that the ignition high-tension
spark is weak. You know that the
spark is produced by the coil. But it
checked out. Could it be the cause of
the weak spark? With a new coil, will
the car still misfire? What’s causing
the weak spark?

Solufions

1- The fuel-pump-rocker-arm re-
turn spring is broken. Changing the
fuel pump will eliminate the noise.
The return spring is designed to keep
the pump rocker arm in constant con-
tact with the camshaft eccentric or
push rod. When the return spring
breaks, the rocker arm bounces against
the eccentric or push rod and causes
a tapping sound.

Tapping caused by a defective fuel
pump can vary according to the oper-
ating mode of the pump. The loudest
tap will occur at idle speeds, when the
pump is supplying little or no fuel to
the carburetor.

Diagnosing a tapping sound in an
engine can be a tricky job. It’s easy
to confuse a fuel-pump noise with a
valve-train noise. The best approach
is to listen with a stethoscope or sim-
ilar tool at various parts of the engine.

Keep in mind that noise can telegraph:
What you hear in one component may
actually be coming from another.

2- The gasoline in the fuel pump
and lines is vapor locked. Vapor lock
means that the gasoline has been
exposed to excessive heat and has
changed from a liquid to a vapor. The
fuel pump can’t pull this vapor, so flow
is stopped or reduced.

Here are some things to look for if
you have a vapor-lock problem: Look
for a fuel pump or fuel line running
too close to a hot exhaust manifold.
To correct the problem, try rerouting
the lines or wrapping the pump with
heat-shielding material. Correct any

cooling-system condition that causes
the engine to reach higher-than-nor-
mal temperatures. A clogged radiator
core, defective thermostat, or malfunc-
tioning radiator cap will raise temper-
atures above normal.

Bugs and road dirt in the radiator
fins can cause a serious restriction of
airflow and a sharp increase in the
temperature of the coolant. Use a gar-
den hose and a scrub brush to loosen
and remove the accumulation.

If possible, shorten a fuel line that’s
too long. One that bends all around

FUEL PUMP

the engine before it reaches the injec-
tion system or carburetor may be pick-
ing up additional heat. (NOTE: Be
aware that lines may be routed in a
certain way to protect them against
damage during a collision.)

In addition, some types of gasoline
are more prone to vapor lock than
others. Try a tankful of another brand
if you’re in doubt.

Finally, there’s a temporary cure for
an engine that’s vapor locked. Simply
pour cool water on the pump. This
should cool the fuel, and the vapor
should change to a liquid.

3- The dimmer switch is defective
and must be replaced. The clue came
when, with the dimmer switched to
low beam, the 12-V test lamp did not
light when it was connected to its “L”’

terminal. The fact that the test lamp
lit when the dimmer was in the high

position indicated that electricity was
available to the dimmer. However, the
switch was not sending electricity to
the low-beam terminal.

When the headlight switch is turned
on, electricity flows from the headlight
switch to the dimmer-switch “B” ter-
minal. With electricity available at the
dimmer, it can send power to either
the low- or high-beam circuits.

If you switch the dimmer to low-
beam, an internal connection is made

between the “B” and “L’ terminals.
Continued

CUT FUEL BILLS
5100 10°300:..

Pays for itself in one year.

Robertshaw _?iues 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 anbaﬂk, years of savings.

« 15% Energy Tax Credit, state and local credits.

» Strong 3-Year Warranty

« Armchair programming — exclusive

New ENERGY MANAGER™
Deluxg_ Electrnniq $ethack

B

ﬂn:
‘.‘m‘ \..

T60 Models
« Multiple daily programs

« 7-day weekly schedule

« Exclusive —armchair programming

Standarq Electrnnig Sethack

B o L |

........ =

. T50 Models
* One or two daily programs

» Repeats programs until changed

- Battery backup retains programs

Popular Quartz Thermostat

: 133 Models
» One or two daily programs
« Automatic setback 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 fullﬁﬂrefunneﬂ. Fair enough?
Sold nationally by home centers, hardware
stores, and mass retail outlets.

CONTROLS COMPANY e
Consumer Products Marketing Group
100 W. Victoria Street, Long Beach, CA 90805
The Energy Control Company*
*Based on $1,000 in heating bills. ASHRAE Journal
Study shows savings up to 30% with a 10° setback
for two B-hour periods.
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WE'LL HOLD
ANYTHING
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R N R LR R
- - oy i -
R I
o . :
: - e S.d-l = 7 &
i N %1 ® " e e
HEE s 1 --"ﬁ* 3 A ”-'ﬂ"
i X oy

L e l’u-_.\" g 3 i

e P g '\-.,ﬁ’g“-? g B
'.a.qi."; S o s .-*'h"l Dot B : [
AL

S R
DRYWALL

Introducing Grip-It} the all-
in-one anchor system that holds
almost anything.

Grip-It screws fasten to

masonry fast and sure. With a
revolutionary design that taps its

own thread in a pre-drilled hole.
And for drywall, there's a Grip-It
anchor that threads right in with
no drilling. So it takes just a
screwdriver, and it's incredibly
fast. And Grip-It screws
are just as easy for
wood and sheet
metal—just
thread themiin.
So get new
Grip-lt anchors. /
Andgetahold &
of whatthey _&
can do.

II-I,." ._-r '.
ik ."
G i
rip-it
™

Anchor System
Blacks Decker.

Car-care quiz

HEADLAMP

STARTER SOLENOID

HEADLIGHT
SWITCH _ ’

HIGH-BEAM
INDICATOR

Electricity now flows from the “L”
terminal of the dimmer, through the
connecting wires (blue on this car) and
onto the low-filament terminal.

If the dimmer switch is defective,
the internal connection is broken, and
no electricity flows to the “L”’ termi-
nal for low-beam operation. (NOTE:
It's a good practice to check connec-
tions, grounds, and bulbs before test-
ing switch operation.)

4- The ECM (electronic control
module) is defective and must be re-
placed. The dwell reading of 20 de-

grees should have been the tip-off.
Dwell in an ECM is the number of

degrees of distributor-shaft rotation
during which the control transistor is
turned on. When the control transis-
tor is on, current flows through the
primary (low-voltage) windings of the
coil. This creates a magnetic field

around the primary windings. When
the transistor is shut off, the field
collapses, and a high-voltage spark is
produced by the ignition coil.

If the dwell angle is too low (20
degrees), the coil doesn’t have enough
time to build up power, and it won't
produce a strong spark. The longer the
current can flow through the coil, the
greater the amount of energy that will
be stored. Dwell in an electronic igni-
tion system 1s controlled by the mod-
ule, not at the distributor. You mis-
takenly thought that changing the
pickup-coil-to-reluctor air gap would
change the dwell angle. If the dwell

angle is incorrect in an ECM ignition
system, changing the module will

bring it back to spec. (NOTE: Replac-
ing the ignition-control module can be
quite expensive, and these units rarely
fail. Make sure that you have ex-
hausted all of the diagnostic proce-
dures before swapping an ECM.)
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INTRODUCING THE TRUCK
DESIGNED TO CARRY A TUNE.

A tune you can shape with With this graphic equalizer

the Equalizer V. you can separate and blend
Now the Delco Electronics  the bass, midrange and treble

Equalizer V option makes the responses in your favorite tunes,

sound of great music part of while the system-designed

the driving enjoyment of speakers deliver fidelity unex-

selected ‘85 model Chevy pected in a truck.

and GMC trucks. That’s because, unlike

some other truck radios, the
Delco music system wasn't an
afterthought. When these
trucks were on the drawing
board, so was Delco
Electronics, determining
_the precise location for
. the system’s speakers

for optimum audio perfor-
mance.

The result is a music system
that’s designed into the truck as
carefully as the suspension. Visit

your nearest GM dealer for a
test-listen of the Equalizer V.
And look for the Delco-GM
name on music systems in all
Chevrolet and GMC trucks.
Wherever the music goes,
there’s Delco Electronics bring-
INg you the art of music through
the science of sound.

E@E Delco Electronics

A DIVISION OF GENERAL MOTORS

Y,

BRINGING YOU THE ART OF MUSIC THROUGH THE SCIENCE OF SOUND.
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Tal(e your.
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" heyond .
Gomputers
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HERO JR. will wake you in »
the mérning, guard your *
- home at nght remind you
of . your appointments for
the week, and entertaih
your family throughout the
d@y with engaging small
talk, songs, poems, games
..even strolls around
the house.

Introduce your family to
the wonders of robotic
living...for less than the
cost of a computer. For the
name of your nearest
dealer,

“Gall for HERO JR.
at 1-800-253-0570"

Ask for operator 3
(In Michigan, call 616-982-3454)

=m Heath/Zenith ms
R T e
R
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Bits & Bytes

By WILLIAM J. HAWKINS

Phloopy vs. floppy

It looks something like an eight-track
cartridge player made for music. But
the British Phloopy (above) records
data at quantities and speeds compa-
rable to a disk drive’'s. And at $150
it'’s less than half the price.

The Phloopy uses a 12-foot-long end-
less loop of Ya-inch videotape housed
in a removable cartridge that costs
$5.80. When the cartridge is inserted
in the drive, its tape passes over a
read-write head. Each of eight tracks
on the head holds a single bit of data,
allowing an entire eight-bit byte to be
recorded or retrieved at one time.

The result is speed. Typical access
time to any spot on the tape is three
to four seconds, and the data transfer
rate is 10 kilobytes (K) per second. A
built-in microprocessor checks the
data being read and automatically at-
tempts to correct errors.

Each cartridge can hold up to 100K
in as many as 63 separate files. Files
are handled like files on a disk: They
can be titled, locked, unlocked, re-
named, or deleted. Utility programs
supplied with the Phloopy system also
allow you to recover files that were ac-
cidentally erased or to copy files onto
a conventional audio cassette.

At present, Phloopy only works with
the Acorn computer [PS, June] via a
34-wire ribbon cable. But it’'s now
being adapted for other computers

by maker Phi Mag Systems, Ltd. (Box
21, Falmouth, Cornwall TR11 3TD,
England).

Out of the lab

The long tube pictured above uses
eight bipolar LSI chips for high-speed,
high-resolution image sensing. The
Matsushita sensor can scan any kind
of letter-sized document in one second.
The contents can then be transfered
to a computer. The graphic resolution
is 16 dots per millimeter (0.04 inch).

Upgrades for PCjr

“People couldn’t use the PCjr at home
to run programs created on their office
PC,” admitted an IBM spokesman.
“Now they can.” How? The PCjr has

some new features available:
® High-quality typewriter-style key-
board. It’s a big improvement over the
original button-type keyboard. I tried
it and found that its tactile response
is excellent, comparable to the feel of
the keyboard used on the PC. The key-
board may be connected directly to the
computer or, like its predecessor, use
Continued
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e new Lanon 70 makes the greal snors simp/e.

When N.H.L. superstar Wayne | shots, WIDE for scenics and wide-
Gretzky shoots a goal, he does it so angle shots. Shutter-priority mode
well he makes it look simple. lets you set speeds for total control

When Gretzky shoots pictures, over action, and the optional Canon
he uses the superstar SLR—the Speedlite 277T provides fully auto-
incredible new Canon T70, with matic flash. So you can make really
automatic features so advanced it great shots without giving up auto-
makes the great shots simple. matic convenience.

The new T70 actually loads /4 The optional Commmand Back
itself! A built-in power winder ad- s ' 70 adds even more incredible capa-
vances the film and rewinds, too. You just focus-and-shoot with  bilities, and the entire line of over
Electronic touch-buttons control all three programmed modes: stan- fifty Canon FD lenses can be used.
functions and a bright LCD display  dard program for most subjects, Get the superstar SLR. It
provides a full information readout. TELE for action and telephoto makes the great shots simple.

Canon

Canon USA. Inc,, One Canan Plaza LEJIE‘E- LL 5 M "-"-1;
140 Incusingl Driv st IL &O12
G380 Peachtres Industral E!hnl:l HD -: 'J 1:;-"- 306

2035 Royal Lane, Suite 290, Dallas, TX 75; P‘

123 Paularing Asenue East, Costa Me 94 ""= Er.!h i

4000 Burton Drive, Santa Clara, CA 95050

Bidg. B-2. 1050 Ala Moana Bivd. Hnn-u-il HI 96814

Camon Canada. inc  Ontano
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Bi
Steel

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

® | ow cost per square fﬂﬂt

® Higher strength, lower
~ maintenance '

® Energy efficiency (up to 60%
savings - R30)

o Variety of clearspan designs &
- custom options

o Affordability, high resale value

Profitsin
rame Homes.

More Distributors Headad to Handle
Demand

Tri-Steel sales are huummg 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 frﬂm the
ground up!

® Proven sla]es cnncepi
e Low initial investment
e No inventory requirement

@ Dealer training/support

e National advertising leads, plus
local co-op advertising

- Belect territones now avaitable with 53950 refundabls investrment

mmﬂ Call for color brochure or send $25 for Home Buyers Eﬂad&
5 with videotape: Epﬂd*;r VHS or Mﬁ] :

1400 G.rescent, Denton, TX 76201
CALL TOLL FREE 800-433-5555
|ﬂ TEIBS Bﬂ??ﬂ-ﬁgﬂg

LiEKET TES

e SPECIAL ANTI-STATIC VINYL
* HOLDS ONE TO FOUR DISKETTES

* AN INEXPENSIVE WAY TO INSURE THAT
YOUR DATA IS NOT LOST OR STOLEN

ADDRESS

CITY
CHECK MC/
O ENCLOSED O VISA #

Qry. TOTAL PRICE
SHIPPING

SALES TAX (5%)
(MA. ONLY)
TOTAL

155 Wedgewood Rd. Worcester, MA 01602

STATE ___ZIP
EXP
DATE

4.50

send fo:
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| Train at home for

one of these 26
career opportunities

Free facts about
Diplomas and 2-year Degrees

Now at home in your spare
time, without any previous
experience, you can train for a
money-making career...even
et an associate degree. Send
or free career facts about the
exciting career program that
interests you most. You will &
receive color brochure and mfurmatlnn on
employment opportunities in the field you
choose. Mail coupon today and see how easy itis
to train at home for a great new career or
advancement on your present job. &

SEND FOR FREE FACTS! g
lﬂs International Correspondence Schools |
5*"*“1"1 Dept. PCSA4,Scranton, PA 18515 I

Please send me free facts, color brochure and full
information how | can study at home for the career | |

| have chosen. | understand | am under no obligation

I CITY/STATE/ZIP

and no salesman will call. CHECK ONE BOX ONLY!

2-YEAR BUSINESS CAREER DIPLOMA PROGRAMS
DEGREE PROGRAMS [] Surveying & Mapping

] Business Management (] Drafting

[] Marketing (] Electronics

L] Finance [] Wildlife/Forestry Conservation
] Accountin ] GComputer Programming
2-YEAR TECHNICAL ] Diesel Mechanics

DEGREE PROGRAMS ] Electrician

[J Civil Engineering Technology

[] Small Business Mgmt.
[] Mechanical Engineering

(] Microcomputer Repair

Technaol (1 Gun Repair
] Electri DFEnumaanng [ Motorcycle Repair
Technolog [1 General Law Enforcement
O Elactrunms Techno
CAREER DIFLOMA PRUGRAMS FI Ennhlmeplng
(1 High School
(] Auto Mechanics FJ Emall Engine Repair
15'353 Inuurses are offered by ICS and North American Correspondence
ools
NAME AGE

ADDRESS

h____————______

Bits & Bytes

infrared light for wireless operation.
Now standard on all PCjrs, the key-
board will be given free to present
OWners.

® Memory expansion up to 512K.
Plug-in 128K memory boards can be
added for $325 each. A special pro-
gram is included that lets the addi-
tional memory simulate the operations
of a second disk drive.

® Speech synthesizer ($300). This
gives the PCjr a voice. Also, with a
microphone, the system allows you to
record your voice on disk for playback
later.

All these new features make PCjr
comparable in power and functions to
the PC, and at a lower cost. Won't that
hurt sales of the more-expensive ma-
chine? Don’t worry: It’s rumored that
IBM will shortly announce enhance-
ments for the PC to keep junior from
upstaging senior.

Let there be light

Adding a room to your home? Be-
fore swinging the hammer, try the
CADlight I program on your IBM PC.
The $595 program analyzes your plans,
including windows, overhangs, sky-
lights, ground surfaces, landscaping,
and neighboring structures. The re-
sult is a graphics display of how well-
lighted the room will be by sunlight.
(A future CADlight II program will
analyze artificial lighting.) More in-
formation is available from Wiley Pro-
fessional Software, John Wiley &
Sons, 605 Third Ave., New York, N.Y.
10158.

On line

® An international telex service
compatible with 28 microcomputer
brands promises five-minute delivery
and substantially lower prices than
traditional telex methods. Interna-
tional Record Carrier, Inc. (211 E. 43rd
St., New York, N.Y. 10017), says cus-
tomers receive free software on a
floppy disk for its Supertelex service.
IRC customers are linked to the par-
ent firm’s London computer center.

® The Omni Online Database Di-
rectory, edited by Mike Edelhart and
Owen Davies (Macmillan Publishing
Co., New York, 304 pp., $19.95 cloth,
$10.95 paper), tells you how to patch
your personal computer into informa-
tion data bases over telephone lines.
Each of 1,000 data-base services in 50
fields (patents, science and technology,
energy, etc.) 1s summarized. Costs for
each service, which are often high,
aren't given, but a chapter describes
how your bill is calculated.

|
|

|

|

|

|

|

(] Catering/Gourmet Cooking I
|

|

|

|

|

e




ONLY FROIT! BAYLINER

F COIMMPLETE BOAT, MOTOR
FIND TRAILER OUTFIT FOR
ONLY $4,495°

hat's right. Until
December 15, you can
give your family a whole

new world of relaxation and enjoy-

ment for only $4495* .
Imagine. For less than you'd

| pay for a two week vacation, you

can drive in to your nearest Bay-
liner dealer...and drive out with
a deluxe, fully-equipped Bayliner
1400 Capri Bowrider, ready for
season after season of boating

- fun. It's complete with richly
- upholstered seating, fully-car-

|
3

*Manufacturer’s suggested special iquﬁu;}:tﬁrf price in effect on delive
- Actual prices set by dealer. Taxes, license, ind dealer |

r
e

peted interior ... and the kind of

styling that'll turn heads, on or

off the water,
Plus, there's a quick, depenc

engine with plenty of power for
skiing, and economical perform-
ance for all-day outings.

This sporty package comes to
you on a custom-fitted Escort™
trailer that's fully galvanized for
long life. And, for all its deluxe
features, it's small enough for
effortless towing, even behind
small cars.

Y '.'1'-| 8 CITY

Bayliner 1400 Capri Bowrider

fre

i

thﬁ[ﬁ‘f";_,‘ _r_' - ',_ﬁ‘
okl et ey W R g .

BRR ADDRESS

I PO Box 24467, Seattle, WA 98124

If all this sounds exciting to
you, the editors of Motor Boating
& Sailing magazine share your
enthusiasm: ‘‘From the way it
tows a skier to the way it's towed
by a car, the 1400 has been
planned in advance...the only
thing Bayliner hasn’t designed
is the car.”

You'll find the same kind of
unbeatable value throughout the
exciting 1985 Bayliner fleet, from
14 to 45 feet.

See your Bayliner dealer today;
look him up in the yellow pages
or mail the coupon below for
the name of the Bayliner dealer
nearest you, or call toli-free
1-800-477-4700.

But see him before December

15. Because a price this low can't

last forever.

! YES, I'd like to know more about Bayliner
§ for 1985, please rush me the name of my
) nearest Bayliner dealer.

o NAME

STATE/ZIP
Bayliner Marine Corporation, Dept. 114A

........

l_ﬁ
.
. |

e |

BRYLINER



The first all-new car from the Swedish auto maker in 17

sam 9000_ years, the Saab 9000 is packed with state-of-the-art auto-
' motive technology and luxury features. The engine is

'u xur hafchback Saab’s latest turbo with 16 valves (four per cylinder) and
y an intercooler. The two-liter (122-cu.-in.) engine develops

175 horsepower and accelerates the 9000, says Saab, from
zero to 62 mph in 8.3 seconds. The suspension is MacPher-
son strut in front, rigid axle in the rear, with gas-filled
shocks front and rear. Brakes are disc, front and rear, and
an anti-lock braking system is being developed. The body
is highly aerodynamic with a 0.34 drag coefficient. Driver
and passenger seats are leather covered, multi-adjustable,
and electrically heated. The car’s climate-control system
is computerized and automatic. In Saab tradition, instru-
mentation and driver controls are well located and easy
to read and operate. Priced at more than $20,000, the Saab

9000 will compete in the luxury import sedan class when
it reaches the U.S. in the fall of 1985.—Richard L. Stepler

Front-wheel-drive
Saab 9000 has lux-
urious seating for
five (cutaway).
Turbocharged
engine has double
overhead cam-
shafts and 16
valves. The spark
plug is located in
the center of a
dome-shaped
combustion cham-
ber for more effi-
cient combustion.

cosco STEP DEGK TM. i i Step Deck™, the versatile step stool/work plat-

form, is two products in one!
“STANDARD EQUIPMENT .. 5. cooroomaiy out of reach. in he piat
FOR DO ITeYOURSELF <25 %or becs for paining or waiipaporing. F
i~ PROJECTS” 00 mYOURSELF projscts. say £ ang Sevi e

\ Baldwin of the Family Workshop. Make your next tevie Baldwin

Y/ | I project easier with Step Deck. Family Workshop

Irll étv'r | : i
| ]

i “
||||||||

-----------------

i
''''''''

"~ COSCO INC.

COBCO
Housewares Group
2525 State Streel
Columbus, IN 47201
g12-372-0141
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AN ExcellenttProducts
gac*‘ Ror Your A laile o Leme
‘ ...CHARGE THEM =) o2y as low es

SHELTER YOUR CAR-CUSTOM CUT s 95** THE BACK CHAIR o
FROM OVER B’m PATTERNS - Introducing the Back Chair, the chair with one goal

a month in mind; the care of your back, spine and health. It has been long
Complete exterior and interior protection— On your  recognized that many back and neck problems are the result of

Starshine Auto Shelter's™ improved fabric totally shields your Shell account.  improper posture when sitting. Sitting on the Back Chair relieves
vehicle from nature’s single most damaging element...the sun. Direct your back from supporting the total weight of your body by distributing
exposure will oxidize your paint, bake dirt into the finish and fade the the weight between your lower back and legs. Made of multiple layers
color. Plus, ultraviolet rays magnified by the windshield glass will cause of hardwood with a top layer of oak. Seat and knee rest in camel velour.
your car's dashboard and other interior upholstery to crack and fade as well. Assembles in 15 minutes with a screwdriver.

Try the BACK CHAIR (#7421). SHELL card holders pay as little as
5995* a month for 4 months plus FINANCE CHARGE, or a single

payment of $39.80* on your SHELL account. (See schedule of
Credit Terms below). Or you may use: MasterCard, VISA, American
Express, Diners Club under their normal payment terms.) *Plus applicable
taxes and $9.95 shipping and handling.

A Starshine Auto Shelter™ will prevent these value-robbing losses from
occurring. If used regularly, your Auto Shelter will help keep your car looking
new, inside and out, for years. Each cover is individually tailored to fit your
make of car as opposed to lesser quality, bulky “universal” type cover-alls.

Specify Make, Model, Year, 2 or 4 Door when placing order. List
length for Vans & Pickups. Allow 4-6 weeks for delivery.

Try the AUTO SHELTER ( #7422), one price covers all cars. SHELL

card holders pay as little as

5995* a month for 9 months plus FINANCE CHARGE, or a single
payment of $89.55* on your SHELL account. (See schedule of

Credit Terms below). Or you may use: MasterCard, VISA, American Express,

Diners Club under their normal payment terms. "Plus applicable taxes and

$6.95 shipping and handling.

AIR BEDS X > T i . 48 stated in table, on your SHELL account.
Flexible, air-cushioned comfort provides a L 'jp' . T = | Air Bed Pay $9.95* Single
better night’s sleep as opposed to lying on a 3 P Sizes per month for Payment

conventional mattress of rigid metal springs and S i =8 3 44 : £ | Single 4 months $39.80*

stuffing. Controlled Air Chambers support you & Twin 5 months $49.75*
when lying, sitting or just lounging. The perfect § Full 6 months $59.70*
portable spare bed for unexpected guests, camp- P i Queen 7 months $69.65"
ing or traveling. Inflates with a vacuum or hair § i Lk . | King 8 months $79.60*

dryer. Velveteen camel finish. In five bed sizes.

Try the AIR BEDS. Shell card holders pay monthly |
terms of $9.95" a month as listed in table at right, ::_ : = terms. *Plus applicable taxes and $6.95 shipping
plus FINANCE CHARGE, or single payments as @ =& : “ = and handling.

--------------------------------

SHOP FASTER BY PHONE cai coiiect 1-805-966-7187 23X 2" souss ot o

" SL You will be billed for your merchandise purchases on your monthly billing

SHELL MERCHANDISE DEPT. 816B State Street Dept. SL184, Santa Barbara, CA 93101  ment you may strer (1 awot any FNANCE CHARGE by paying i i

amaount of the merchandise purchases, which will be included in the “New

Or you may use: MasterCard, VISA, American
Express, Diners Club under their normal payment

Please send the items specified below: Balance” on your statement or (2) budget your purchases by paying the
manthly installment shown on your statement, which will be included in
item Descriptiun the “Minimum Due” on your statement in which event a FINANCE CHARGE
will be assessed on an average daily balance at the penodic rate allowable
123 ¥5b 189 LOOOIK AUTO SHELTERS #7422 , Make Model by law in the state of your residence s follows. |
TRANK J GLAI L0 [ 2, O 4 Door, Year Length (Vans, Pickups) mﬁﬁiﬂrﬁﬂﬁiﬂ ﬁsﬁnﬁﬁ:&hﬂ adjusted to $.50
BACK CHAIR # 7421
1 . , Badance on which RNNUAL
[ Check here if you would AIR BEDS: _ Single (29x72) #7423, _ Twin (39x75) #7424, FIMANCE CHARGE Perindic PERCENTAGE
: . — Full (54 x75) #7425 State 's computed Rate{s} RATE
like to receive a SHELL OIL : : '
: s King (76 x80) #7427 AR ALL 5/6 of 1% 10%
CQO. credit card application. = CT W PA ML o —
[J Check (O Money Order, enclosed. Amount (A, TX. Wi Ufﬂg%ﬂ L e
CHARGE MY: [0 SHELL Credit Card (First 9 Digits,) (] MasterCard (All Digits), AK. KS. MO, W 0-$700 150 18%
[J VISA (All Digits), [0 American Express (All Digits), (1 Diners Club (All - Over $700 1% 12%
Digits) CA 0-$1000 1.6% 19.2%
| | Over $1000 19 12
Acct. # i 14 e E1 4 41l IExpDate 0-$500 1.75% 21%
. P AL, NE. 5C Over $500 1.5% 18%
GO, GA, IN, M3, ALL 1.75% 21%
B SIGNATURE X ﬁ E'&Tgé"-‘jﬁ““f
59, payment terms (Order must be signed to be valid) Poripe e .
available only to SHELL LROUMANGNY, AL 1 216k
OIL CO. Card Holders, on Name M ALL 7% 204%
their SHELL account. Or - -
You may use MHEtE—'I"GEI‘d, Addf‘ESE fg‘%?gmm ALL 1.5% 18%
VISA, American Express : . -
or Diners Club under their Clt_y _ _ 1 Stat_e a4p Eﬁgﬁﬁ ;:E#:J mﬂﬁﬁmﬁﬂqmww:%mﬁﬁ
normal payment terms. This offer expires April 30, 1985 Offer good in continental U.S. only, to commescial or avialion accounts.




Power
Service
Gas

12uz GS&IUTEFE

DANGER- mww

IF SWALLOWED VAPOR
FLAMMABLE READ BACK PANEL

® Boosts octane in today's
low-octane gasoline

® Increases the power and per-
formance of your car’s engine

® Improves fuel economy
* Reduces engine knock
® Disperses the water in gasoline

* Prevents gas-line freeze even
in sub-zero temperature

¢ Safe for catalytic converters

¢ 12-ounce container treats 15
to 25 gallons of leaded or
unleaded gas

® Use regularly for year-around
benefits.

When you want the job done right...

s [ff

Heavy Duty/Automotive Products

1410 N. Bowie Drive Weatherford, Texas 76086-1089
817-599-9486
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Recreation Roundup

By HERBERT SHULDINER
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ngh-uutput lanterns

The old reliable gas lanterns from
Coleman (250 N. St. Francis, Wichita,
Kan. 67201) have undergone their first
major redesign in 50 years, the com-
pany claims. Two models are the CL2
(left) and CLX, $34 and $40, respec-
tively. The CL2 is 30 percent more
compact in size than existing lanterns
but provides the same amount of light.
That’s attributed to a new venturi sys-
tem designed to make the flame burn

S i o =

o

right on the surface of the mantle in-
stead of inside or outside the mantle.
The CLX provides 36 percent more
light than the model 220 double-
mantle lantern it replaces. The CLX
also has a new venturi system, which
1s said to do a better job of mixing
fuel and air to obtain increased bright-
ness. But it consumes about 30 per-
cent more fuel. Both lanterns have a
built-in system that automatically
cleans the generator tip. The plastic
case (left) is optional.

LCD air rifle

Crossman’s new model 84 competition
air rifle is the first ever to show pres-
sure settings on a liquid-crystal dis-
play. It is powered by carbon dioxide,
but unlike other such rifles, the model
84 1s pressure regulated instead of vol-
ume regulated. Crossman (a Coleman

company) claims this produces a re-
peatable uniform and consistent shot.
The COy cylinders can be refilled
from a bulk tank, and each cylinder
provides enough power for 100 shots.
Velocity is adjustable from zero to 720
feet per second. The adjustable veloc-
ity allows a user to match pellets to
the barrel for optimal performance

Continued




Uniden provides major financial support to the Neighborhood Crime Prevention Coordinating Committee.
€ 1384 Uniden Fammpaaten al Amensa

: :

Like a smoke detector protects
you from fire, a Uniden”
Bearcat®™ Scanner Radio 1s a
simple way to help protect you
from neighborhood crime.
Because i a crime wave hits,
you'll be the first to know about
it with up-to-the-minute police
reports. And you'll be ready to
take precautions against the
kind of people who do their
shopping at night.

Get up to $50 back on Uniden* Bearcat® Scanners,
To get the rebate on the Uniden® Bearcat® Scanner you've
purchased, send. (1) onginal dated sales slip (non-returnabile),
(2) purchase confirmation cut from carton flap, and (3) this

completed request to: Crime Detector Rebate, PO, Box 50208,
Indianapolis, Indiana 46256

Hease circle the scanner purchased

(1) BC-300/550 Rebate (9) BC-200/510 Rebate
(2) BC-210XL/$25 Rebate (10) BC-180/%5 Rebate
(3) BC-100/525 Rebate (11) BC-155/%5 Rebate

(4) BC-20/20/520 Rebate

(5) BC-250/$20 Rebate (12) BC-151/53 Rebale

(6) BC-220/$20 Rebate (13) BC-5-6/55 Rebate
{7) BC-260/515 Rebate (14) BC-5/85 Rebate
(B} BC-201/515 Rebate {15) BC-15/55 Rebate
First Intial Middie Inhal Last Name
Address

City State Zip

Requests must be postmarked by December 8, 1984

Ofer valid only on purchase made between October 1, 1884 and Novembar
25,1984 Al requests must be postmarked by December 8, 1984 Limit of
ona Uniden® Bearcat® Scanner per household, and/or consumaer, régard-
lass of number of Uniden” Bearcal® Scanners purchased. This is a con-
sumer rebate offer only. Resellers, companias and employees of Unden
their advertising agencies, distributors and retallers are not eligible, This
official coupon must accompany all requests, and may not be reproduced
This offer may not be used in conjunction with any other rebate offer from
Liniden* Bearcat' Offer good only in U.S.A Void where laxed or prohibited
by lawl Allow B-8 weeks for delivery of check

uniaen
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% % % % Northern Hydraulics s« % % %
% % % % Discount Parts & Equipment % % % %

Recreation Roundup
Heavy Duty Log Splitter Sale! Gas Engines (Horizontal )

. S VOaIcH: £ 20 Honzonlal and accuracy, the company says. Cross-
gﬁnt:::;:i:l: at ﬂ?acz‘:nt Dflt;: We now have a new B | 5 4P Tecumseh % shatt #6051. $139.95 5§ Y pany say

. = » . 1
Also all the paris lo build your Ton Electric Splitter. | 5HP Bnggs % shaft #6053...8146.95 Fﬂﬂﬂ 'Elfllms the air rifle delivers “hole
own On Sale Now $525 | 8MHP Tecumsehcastiron sieeve in hole” accuracy at 33 feet. The model
122 Ton #1128 $729 *#6081...$192.95
154 Ton.....# 1132 $889 10 HP Tecumseh casl ron sleeve 84 CﬂEtE $1,5DO.
24 Ton..... #1142 $1399 #6010...5232.95 260101 w/ electric start- $278.95

Will ship 12'2 Ton Trailer Parts

48 states for $80 480x8 4-hole whee! & fve #1211 $24.00
a E70x8 wheel & lire #1212 $33.00

Lﬂﬂ sp"u.r Parts 16 5x6 5x8 wheel & tire #1214 $32.00

480x12 wheel & lire #1216 $38.00
2-Stage Cast lron Gear Pumps

530x12 wheel & Lire #1217 $37.00
11 GPM @ 850 PSI until more pressure is needed Traier Light Kt £1270 $16.00

Kicks down to low GPM & up to 2500 PSI Right hand 20001b capacity springset #1251 $24.00/pr
rotation. can direct couple 10 5 HP or larger engines High speed 4 -kole hubs & spindles sel wilh

3600 max RPM  12Lbs 2000 b capacity $37.50/set
lterm#® 1011  $111.00

13.8 GPM @ 650 PSI/ 3800 RPM max. # Heatl-Magnet
item# 1013 $128.00 Clings to any magnetic iron or steel sur-
16 GPM use with 8B HP+

face. Energy efficient, thermostatically
item# 1015 $157.00 controlled.

Provides heat for pipes,
22 GPM use with 10 HP+ pumps, engine oil pans and other uses.

el Lo o — ltem  Ship Wt. List Price Our Price o __¥ . &
Welded Cylinder 17101 1Lb. $25.00 $17.50 Water-resistant StOpWﬂtCh
ltem# 902424 2 'shall X 4"'Bore X 24 Stroke $119.00

linder #909324 : ' i
I‘,'IEEE.E'::E?“D e Chimney Cleaners (Ship 48 states $2.50) The versatile Ski & Cycle stopwatch

Item & Shwi 15l Price
1727 141 hs S1A7 00 $89.95

801 E.Cliff Road, Box 1219, Dept. 139114
Burnsville, Minnasota 55337

: ) Iv Designed to prowide the best and leasl expensive fl‘ﬂm WESt BEﬂd {Bﬂ]{ 278, WEEt- BEI’Id,
4'".1’ Control Vaives method for cleamng the inner walls of chimneys
Buili-in reliel valve %" in-out ports " cyhinder PN 5 9 L™ g Wiﬁ. 53095} can b‘E UEEd fﬂl‘ til‘l’llﬂg d
ports where soo!l and other deposits accumulate . . A ; By
tem #2010 $45.50 temz Type fusihesasizes = Sht. Sale variety of sporting activities. It comes
(Has pressurs sansitive detent, hands-fres on b weer .
sigpigbeonriy D hra v 5.810.05 | with a stand that allows you to mount
tem #2020 $59.00 _ | 1541 Sguare 61011 6LLs 19.95 it on motorcycle or bicycle handlebars
Sun-Spot Heater Radiales inira-red rays al I 1362 HHUTHHIH Gx10:10x14 GLbLs 19.95 or even on a Skl pﬂle. It ﬂlﬂﬂ comes
11000 BT s/hr Use with disposable pronane. 1 0020 L mo B2 SO0 B0 C0L 2 I8 with a wristband. The LCD display
rylinders Includes sturdy plastic stand - Send For FREE 104 pg. Discount Catalo : ; 3 :
tem # Sh wi List Price E Or 56nd $6 for sphitter desonifact booklet & C;a,m will time in hundredths of a second,
77261 b Se00n 53605 4 i Name seconds, and minutes up to 30 min-
“Mr.Double Heat-Ir" |ight one burner tn E : g::e" utes. Thereafter, 1t times 1n EEEﬂHdE,
conserve fuel 12000 BTU/hr or both for .
maximum heat (24000 BT hry Tank not in- = State Zip mlnut&s: Eﬂd hﬂllI'E UP tﬂ 24 hDH.I'E.
cluded Adjustable directional infra-red heal : Northern Hydraulics Priﬂe iS $2495
|
|
i

© Hour & Minute .
*_Hands Included Free-standing tent

NOW ONLY The Mobile Dome by Sierra West (6

$ 95* E. Yanonali St., Santa Barbara, Calif.
Clock POSTPAID 93101) has a clever interior design in
Movements which maximum width and height
*Free Hour & Minute Hands Included! are in the front of the tent—where
Germany at ah unbelievabie mtroductony price.ony | | | it's most needed. The tent also has a
2Ya" square x %" thick! Pick the shaft for your dial sealed floor and rain-fly seams. In ad-
thickness . . . choose from %", 3", or 5%". Accurate W )
performance guaranteed for THREE YEARS! Order dition, the tent’s fly canopy allows
s st ||| you to get in and out of the shelter
m OLL-FREE. without getting wet. The dome tent
alanff' FREE CRAFT CATALOGUE costs $279.
solid brass CLOCK MOVEMENT
e Heirloom quality, generations of enjoyment AND ACCESSORIES RV publications
¢ Handcrafted by old world craftsman WRITE:
e Functional—complete with graduated Clockwerkes, Dept. PS 11 Interested in getting into recreational
brass weights self-contained in the base 2419 Foster Avenue vehicles? The Recreational Vehicle In-
e |deal for home, office or den Janesville, Wl 53545 - £ . blicati
e Height 25” Double Beam — 14” and 8~ Wisconsin residents call (608) 755-1000 MELEY SRRl OUETS & IL0E PUIICAtOnS
Weight 9% Ibs. Out of state customers catalog covering a broad range of sub-
—SATISFACTION GUARANTEED — CALL TOLL-FREE jects of interest to potential RV users
129.00 + 5.25 sostage & handiing 1-800-356-4011 and buyers. Also available from the

To order, send check or money order to: RVIA_ 1S a new brochure, ‘{Thiﬁ .IE the
YORKSHIRE, L RV Life.” Write to the association at

Box 2732, Idaho Falls, Idaho 83401 Box 204, 14 . illy, Va.
in Idaho call: 524-3111 s LA Len M., Chaniilly. v

Tempus Instrument Corporation
Call Toll Free: 1-800-952-1800 2419 Foster Avenue, Janesville, Wl 53545
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Today'’s fuel-efficient cars run hotter by design.
And to keep their weight down, they use light
... but corrosion-prone. .. metals like aluminum
in their engines and cooling systems.

All this puts tremendous new demands on
your anti-freeze/coolant. To protect your engine
against costly heat damage, it has to cool
with maximum efficiency...and fight against
corrosion and sludge formation that can
block your radiator.

That's why we STP" Anti-Freeze/
Coolant...a tough new anti-freeze product
designed specifically for today’s hotter running
cars. It delivers extra protection because it’s

= Depend on STP proven peri ormance. 5;)

STP Corporation, an ESMARK Company, Boca Raton, Florida 33431 ®

Now there’s a fough
new anti-freeze for today's
hotter running cars.

formulated with ALUGARD ™ 340-2. And it's
the only anti-freeze formulation approved by
all 4 major U.S. car makers for effective use in
all their cars. It's also recommended for use
in imports. But we haven't stopped there...

New Easy Pour, “No Glug” Jug.
Tired of spilling and wasting anti-freeze when
you pour it? Our unique ,
new Easy Pour jug puts P
an end to anti-freeze g
mess. Its convenience
is another good reason
to switch to STP Anti-
Freeze/Coolant.

Fi el RS
= |I- - A o
g T
k= T s |

Anlif%ele '
& Coolant

“ALUGARD 340-2 |

THE HIGH PERFORMANCE SILICONE SILICATE INHIBITOR SYSTEM

The only formulation approved
by all 4 major U.S. Car Makers

* Year-round protection for all domestic and imperted cars.

* Can be added to your present anti-freeze. '
* Extra protection for rubber and all metals including aluminums =S8
L
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CURIPUTER

REVIEW_

landy's
2000
personal

computer

' FEELEEEEL BT
at a bargain price

8 A AN

If you

- please try

Box: Less than 0.5 mg. “tar”, 0.05 mg. nicotine; Soft Pack, Menthol and 100°s Box:
1 mg. “tar”, 0.1 mg. nicoting; 100's Soft Pack and 100°s Menthol: 5 mg. “tar”,
0.4 mg. nicotine; 120s: 6 mg. “tar”, 0.6 mg. nicoting; 120's Menthol: 6 mg. “tar”,

0.5 mq. nicotine av. per cigarette, FTC Report Mar. '84.
Slims: 6 mg. "tar”, 0.6 mg. nicotine av. per cigarette by FTC method.
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By JIM SCHEFTER

computer adds yet another look-alike to the scores of
mid-priced machines that run software written for the

IBM PC. But this is more than a look-alike. Adding a
variety of enhancements, Tandy designers shed the Radio
Shack name and their usual TRS-DOS disk-operating sys-
tem to develop a true 16-bit micro with both power and
performance that goes head to head with the PC. Stan-
dard features include:

® 128 kilobytes of RAM.

® Two built-in disk drives, each with 720K storage.

® Intel’s 80186 processor, with true 16-bit data path.

® Four expansion slots.

® Built-in parallel and serial ports.

The computer’s operating system is MS-DOS, which is
becoming virtually an industry standard. That means that
hundreds of software packages written for the IBM PC
will run directly on the Tandy 2000. But not all. Some
must be modified by users. That’s easy, says Tandy, but
you must follow strict step-by-step instructions that the
company provides.

Tandy is careful to point out, however, that some popu-
lar programs, including Lotus 1-2-3 and Perfect Pearl, can-
not be run. That’s because such programs are written to
skip over MS-DOS and directly access the PC’s video con-
troller board to take full advantage of its graphics capa-
bility. It may be only a matter of time, however, before
these programs are modified to run on the 2000. (The PFS
series, dBase 1I, Microsoft’'s Word and Multiplan, Videotex

Plus for communications, and others are already avail-
able in the 2000 format.)

Tandy’s new, versatile high-speed model 2000 micro-

To make full use of the 2000’s 720K disk storage, I cop-
ied programs one file at a time from PC disks to a format-
ted Tandy disk. In a month of testing, I ran IBM PC
versions of such programs as WordStar and dBase II. The
machine’s disk drives read the disks without problems,
but compatibility is only one-way with the 2000. Once a
disk is formatted on the Tandy, it can’t be read by the
IBM PC disk drives. (It's formatted at 96 tracks, but the
track density is different.) And when I simply duplicated
entire disks, I was left with capacities ranging from 280K
to 340K.

The 2000’s expansion slots are easily reachable: New
boards simply slide in at the rear of the main unit. As
delivered, the 2000 runs standard monochrome graphics
through a built-in video port. High-resolution monochrome
graphics requires a $449 board. And for color graphics
Tandy sells a handful of chips for another $199, along
with instructions on how to plug them into that board.
(It’s a bit intimidating for novices.) Memory expansion to
256K involves still another handful of chips; these must be
installed by a Tandy technician.

The 2000 comes with a 90-key keyboard that is usable
but not flawless. For instance, I found it easy to miscue
the 12 user-definable function keys, which stretch across
the keyboard’s top, and to trigger caps when all I wanted
to do was hit sHIFT.

Base price of the 2000 is $2,750 with two floppy-disk
drives, or $4,250 with one floppy and an internal 10-
megabyte hard disk. But expect the dual-floppy version to
become a $4,300 machine with the almost mandatory mem-
ory expansion and a color monitor. -

Other options include a mouse-clock expansion board,
mouse, joy stick, and an external memory unit to bring

the 2000 up to 512K of RAM.

smoke

arlron.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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00Sse one:

] Comfort and luxury.
! The confidence of 4-wheel drive.
| []1 Both of the above (in the American Eagle).

By choosing “Both of the above” you've obviously made the right
choice. A choice that most car makers, however, don’t even give you!
Until the American Eagle. An automobile with the comfort and
luxury of a fine road car, plus the capability to let you shift-on-the-fly
to the confidence of 4-wheel drive. So simple. So incredibly logical.
After all, why should your family have to give up a roomy
five-passenger interior, leather upholstering, plush carpeting,
power windows, door locks and more for the privilege of having
4-wheel drive??
You shouldn’t. And you don’t have to. And that’s why your choice
is so clear: the one and only American Eagle. Available in wagon or
4-door sedan.

“STHE 2WHEEL/4- WHEEL DRIVE AMERICAN EAGLE,

mm PURCHASE O3 LLEASE AT PARTIC PATING AMC DEALZRS . SEAT BELTS SA!.?E LNEE g




This gas furbine
burns sawadust

External burning and cyclonic separators
prevent turbine-blade erosion and downtime
in this system; the engineer who designed
the turbine now sells electricity to the TVA.

By RICHARD LAYNE

tricity to the homes of America.

“I sort of backed into selling electricity,” admits

Hamrick, who began tinkering with turbines at the Na-

tional Advisory Committee on Aeronautics, the precursor

to NASA. “When the energy crunch hit in 1978, I thought

that electricity could be supplied by a gas turbine using
an untried fuel —sawdust.”

With funds from the Department of Energy, Hamrick

|. — s

¥ COMPRE450OK TURBINE

l oseph Hamrick didn't set out to be a purveyor of elec-
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built a 3,000-kW woodburning gas turbine that has so far
practically eliminated downtime for repairs and cleaning.
The turbine should be in full operation by the time you
read this, generating electricity that Hamrick will sell to
the Tennessee Valley Authority.

The key to cutting downtime in a gas turbine, Hamrick
realized, could be summed up in one word—space. “The
British Coal Research Lab got cleaner exhausts than were
previously possibly by using three large cyclones in series,”
he says. Cyclones are hollow tanks that swirl the gas from
the combustor like a centrifuge to separate out fuel parti-
cles before they reach the turbine. “But the British still
had problems with erosion of the cyclones and turbine
blades,” he points out. “They never gave themselves ade-
quate space for burning and cleaning.”

To ensure complete burning of particles within the
combustors—a key to cutting erosion—Hamrick feeds pul-
verized wood chips into a 15-foot vertical primary com-
bustor, where they are swirled down and then up through
a second burning site, a 15-foot cyclonic burner, before
entering the cyclonic separators. “A straight combustor,
one without swirling, will leave charred wood in the
cyclone, where the walls will then be heated to the point
where they start to wear away,” Hamrick explains. “But
our two-stage combustion system ensures that the burn-
ing doesn’t continue in the cyclones.”

Although the 4Y%-inch-thick firebrick lining of the
combustors can withstand temperatures of up to 3,200
degrees F, Hamrick found that temperatures above 1,800
degrees encouraged spalling of the lining of the cyclone
walls and slag formation. To keep the temperature down,
he uses the turbine exhaust to dry wood to 25-percent
moisture—higher moisture content boosts combustion tem-
perature—and feeds cooler air into the combustor from the
COMPpressor.

The two large cyclones in series, an idea borrowed from
the British, have proved so effective at cleaning the gas
that Hamrick decided there was no need to coat the tur-
bine blade. “Battelle Labs tested the cyclones and found
that 90 percent of the particles that reached the turbine
scroll were less than 0.5 micron [0.00002 inch] in diameter.
And wood particles were only 12 parts per million,”
Hamrick reports.

The cyclones’ efficiency is aided by the fuel’s inherent
cleanliness. “Wood burns better—in my system—than coal
or oil,” Hamrick states. “Burning wood doesn’t lead to large
accumulations of ash, clinkers, and sulfur in the cyclones,
which is what you get with coal. And unlike oil, wood
doesn’'t contain significant amounts of carbon, a cause of
turbine-blade erosion since it won't burn in the relatively
low heat of a turbine combustor.”

Some erosion may occur, Hamrick admits, after the tur-
bine is installed in Red Boiling Springs, Tenn., and be-
gins to generate the 12 to 14 megawatts of electricity a
year the TVA has contracted for. But at least fuel will be
plentiful: There are 35 lumber mills in the area, all eager
to sell their sawdust to Hamrick at $5 a ton.
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Little fire breather:
Corolla GI-S

On the surface, the 1985 Toyota Corolla GT-S looks barely
different from last year’s model. But under the skin,
everything—engine, drive train, and suspension—is new
or modified. Toyota replaced the standard 1.6-liter (98-
cu.-in.) 70-horsepower four-cylinder engine with a hot twin-
cam 1.6-liter four with four valves per cylinder. Result:
112 horsepower with an engine redline of 7,500 rpm. That’s
a 60-percent increase in power.

“One of the two intake valves is closed until 4,650 rpm,”
explains Eric Bondus, technical training manager for
Toyota U.S.A. “That yields better fuel-air mixing, reduces
blow-back at low rpm, and prevents over-rich mixtures at
high rpm.”

To match the added power, Toyota modified the chassis
with stiffer springs, improved shock damping, a limited-
slip differential for the rear axle, a rear anti-sway bar,
and four-wheel disc brakes. Front and rear spoilers were
also added to improve airflow. That netted a 0.35 drag
coefficient for the liftback version and a 0.37 for the coupe
body style.

Despite the power and performance improvements,
Toyota sacrificed little in economy. Preliminary GT-S fuel-
mileage figures are 37 mpg on the highway and 29 in the
city. Of course, at the car’'s 115-mph top speed, mileage
will be considerably less. The base price is about $9,500.
—Jim Schefter

With rebates on WORKMATE® Work Centers, The
Extra Pair of Hands, now’s the best time to buy one.

Or give one. And let Workmate Products help you
hold onto a few extra dollars.

Get $10 back on the
Workmate 400, 300 and 200.
And $5 back on the
Workmate 100, Bench Tops
and Quick Vise.

Or if that doesn't grab you, try
the new Workmate 85 at an
even lower price. And it even
has a $5 rebate.

And remember, people always
appreciate it when you give
them a hand. Or a pair. So pick

New Workmate 85

up The Extra Pair of Hands for someone else this holiday.
Or drop a hint for yourself. Because with rebates and
new low prices, there’s no better time for the present.
Workmate® The extra pair of hands

Black & Decker




THE HIGH PERFORMANCE
DRIVING MACHINE.

The Whistler® Spectrum™ It
was chosen #1 by Motor Trend, “The
Whistler Spectrum resides at the top
of the list. A world class radar detector.”
Autoweek Magazine says, “The
Spectrum is the most sensitive radar
detector Autoweek has ever seen.”
Plus, nearly one out of two truckers
who own radar detectors own Whistler.
And there’s only one reason.

Performance.

Spectrum conclusively detects all
police radar. Stationary, moving, trigger
—even pulsed radar. On the straight-
away—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.

Spectrum also comes in a remote
version that can be concealed behind
the grille of your car—no one will
know you’re using radar protection
except you.

POLLUTION SOLUTION ™

Several imported radar detectors
generate a signal on the X Band and K

Band frequencies that cause most radar

detectors to “false!” But thanks to the
Whistler Pollution Solution, Spectrum
can tell the difference between a pol-
luter and police radar. The polluter sig-
nal is blocked out, while maintaining
maximum range at all times.

Sensitive receivers also detect
microwave intrusion alarms, which are
particularly frequent and annoying in
urban areas. Spectrum’s exclusive
Filter Mode allows you to operate at
full sensitivity at all times, evenin the

WHISTLER

RADAR DETECTORS

city. Because the Filter Mode simply
changes the way the Spectrum alerts
you when intrusion alarms are present.

WHISTLER RELIABILITY

KEvery Whistler comes with a full
parts and labor warranty. But chances
are you’ll never have to use it. Because
Whistlers are made to last. They're the
most reliable, top quality radar detec-
tors on the road.

CALL US TOLLFREE

Our complete line of superhetero-
dyne radar detectors with dash/visor or
remote mounting options can be found
at over 4,000 dealers across the U.S.

So for the dealer nearest you call us toll
free now at 1-800-531-0004. In Massa-
chusetts ecall (617) 692-3000.

Because we know you only drive
the best. That’s why you should drive
with Whistler.

Whisther {2118 a repistered trdemark of Controlones Corporation, a Dhnatech Company,
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DO-IT-YOURSELF home
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One squeeze...shoots a strong holding two-pronged staple in
exact spot desired -- in less than a fraction of the time it takes to
hammer a naill

This versatile, all-purpose tacking tool speeds up and simplifies
hundreds of fix-up and repair projects in and around the house!
Easy one hand operation leaves your other hand free to hold
material in place for a neater, more professional job!

A quality tool made of all-steel with lasting chrome finish and a
patented jam-proof mechanism for lifetime rugged dependability
and trouble-free performance!

MADE IN AMERICA

Available at all leading Hardware, Home Center
and Discount Department Stores everywhere.
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New England Sunbox
is 100% solar

When New England Electric Systems sponsored a design
competition for energy-efficient homes, Newton (Mass.) ar-
chitect Paul Stevenson Oles responded with the New En-
gland Sunbox, which harks back to the colonial saltbox
design. The utility has now built a Sunbox house—one of
three prizewinners—and will monitor the three-bedroom
Methuen, Mass., home’s energy efficiency for two years.

Incorporating designs developed by solar-energy consul-
tant Norman B. Saunders, the $89,000 house is “a highly
insulated passive solar hybrid envelope,” conceived to look
like a traditional residence, Oles says. It uses basement
and attic heat-storage areas connected by a central duct
to retain and circulate warmth collected by its southward-
facing solar greenhouse. The house is designed to remain
at a comfortable temperature for five or six consecutive
cold, dark winter days, with an electric heater providing
a backup for worst-case weather conditions. Plans are
$40 from Massachusetts Electric (Energy-Efficient Home
Designs, 25 Research Dr., Westborough, Mass. 01581).
—Stuart F. Brown

East and west walls of Sunbox house (above) have Emall
quadruple-glazed windows. Below: Solar heat from storage
areas is distributed by convection and basement fan.
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What's News

The WHAT'S NEW magazine

They didn’t roll out the Grumman
X-29 at the roll-out ceremonies in
Calverton, N.Y. Instead, in a huge
darkened hangar before an audience
of perhaps 1,000 persons (including
Vice President George Bush, a large
flock of Air Force and Navy brass, and
this writer), a Grumman stage man-
ager opened the curtains and turned
on the spotlights in a niche in a cor-
ner of the hangar. And there it was:
a gleaming white beauty with blue
and red feature stripes and the same
“wrong-way wings’ that prompted us
to assign Ben Kocivar to write an ar-
ticle about it in April 1980. We even
put a painting of the craft—not yet
built—on the cover of that issue.

I circled the craft, holding Kocivar’s
41/;-year-old article in my hand. It
looks as if Grumman got everything
right. They didn’t put the blue and red
stripes exactly where our cover artist
did, but everything else is pretty
accurate. First, of course, there are the
forward-swept wings that are expected
to make the craft more efficient—Iless
drag, more lift, better maneuverabil-
ity. There are the stubby canard wings
at the middle, which, along with a flap
near the end of the exhaust nozzle and
a “camber device”’ that changes the
curvature of the wing in flight, pro-
vide pitch control. And everything else
also seems to be where Kocivar said
it would.

Grumman will be testing the X-29
at Edwards Air Force Base toward the
end of the year and then will turn the
plane over to NASA for further tests.
If all goes well, we should see some of
the features of this experimental craft
—its number indicates that it’s the
29th of the series—on other planes,
probably in the next decade.

Coming: composite drive shafts

Although the advantages of forward-
swept wings were appreciated as far
back as 1944 (by the German air
force), it wasn't until the new tech-
nology of plastic composites came into
being that the wings could be incorpo-
rated in a modern high-speed craft.

That same technology is finding hun-
dreds of other uses, too, where high
strength and light weight must come
together. Among these is a drive
shaft. Ford Motor Co. hopes to equip
at least 50,000 of its 1986 pickup
trucks with glass-graphite-fiber-re-
inforced plastic-composite shafts.

The one-piece shafts (steel shafts
currently in use are two-piece) offer
benefits not only of lightness but of
stiffness, durability, and reduced vi-
bration—just what Grumman fore-
sees for its backward wings.

Skid control

Anyone who has been through the
heart-stopping experience of a wild
skid on an icy road knows how deadly
those skids can be. But recently Pop-
ULAR ScIENCE editors have been under-
going that experience voluntarily
—and happily. The reason: skid-con-
trol brakes that enable a driver to
maintain control of his car under the
iciest conditions. In Detroit, PS Senior
Editor Jim Dunne slid—under perfect
control—through a treacherous Ford
proving-ground skid-test course with

a new Lincoln Mark VII equipped
with anti-lock brakes while PS pho-
tographer Greg Sharko recorded the
event for our cover.

At the same time, at the Mercedes
factory in Stuttgart, West Germany,
PS Executive Editor Herb Shuldiner
was investigating the Mercedes ABS
system of anti-lock brakes—a system
that Dr. Wolfgang Peter, head of pas-
senger-car research and development,
told Shuldiner he considered the “most
important safety innovation in 15
years.”

“I didn’t need those words to con-
vince me,” Shuldiner says. “I had
spent a good part of the day testing a
car equipped with the new Mercedes
anti-lock system at the Motordrom in
Hockenheim. The difference in driv-
ing control with the ABS system is
startling.”

A full report on anti-lock braking
systems is in this issue.

—~— i &
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During in-flight ob-
servations of the po-
lar stratosphere
(left), author Gannon
watches as engineer
Hunt explains the dis-
play on the lidar
scope. (Hunt 1s on as-
signment to NASA
from Wyle Laborato-
ries.) Physicist Woods
(top left) examines the
quartz-crystal micro-
balance he uses to
collect particles. Sight-
ing through a photom-
eter (above), David
Grolemund, a Bendix
technician assigned
to NASA, gets a bear-
ing on the rising sun
to check the accura-
cy of a similar in-
strument in orbit
aboard Nimbus 7.




‘Probing the
mysterious

polar vorfex

Tracking a volcano’s exhaust, a NASA research team flies due north, deep
into the arctic night, and finds some surprises in the atmosphere above the
North Pole—including a giant cloud that no one has ever seen before. The
findings may lead to better understanding of weather patterns.

By ROBERT GANNON

As a long-term observer of scientists in action, author Rob-
ert Gannon has hitched rides with a spectrum of research
teams—ranging from deep-sea explorers to Alaskan enuvi-
ronmentalists. Recently he joined scientists aboard a NASA
plane crammed with equipment—the best-equipped re-
search plane to fly over the North Pole. Here is his report.

ago. Now the surface of Greenland, 19,000 feet below
us, is as black as starless space.

We are heading north out of Thule, Greenland, in a com-
mercial airliner converted by NASA. You can still see evi-
dence of its tourist design: Florida-blue seats and yellow-
flowered curtains and a little lounge in the back. Aboard,
nestled among racks of equipment, are 17 men—nine sci-
entists and technicians, seven crew members, and one
writer. Our mission: to look at the arctic atmosphere in
midwinter to see what kind of matter it holds.

The trip today began in typical Thule winter weather
—dismal, dreary, depressing, and 40 degrees F below zero.
Thule—where footfalls on packed snow sound like ripping
cloth, where fingernails crack off because of the dryness,
where you can pad yourself so you look like a snowman,
but you can't stop the air from searing your nasal mem-
branes or cracking your teeth.

Now we are warm, high above the glaciers, heading to-
ward the arctic outpost Alert. There we'll shift directly
north to ride up the 60-degree meridian and over the North
Pole. All the way we’ll be passing through the mysterious
winter polar vortex, a huge area of sinking air spinning
slowly counterclockwise, associated with the coldest tem-
peratures in the Northern Hemisphere. The vortex has
never been probed by modern instruments.

But the equipment we have along can peer and collect
and analyze. Until now, no research team this heavily

T he last of the morning twilight was left behind hours

instrumented has ventured this far north. During this one
brief flight the team will make three discoveries:

@ The polar atmosphere is cleansing itself with remark-
able speed.

® The Soviet-generated Siberian haze may extend far-
ther than was suspected.

® A huge, rare cloud may blanket the North Pole dur-
ing the months-long arctic night.

Together, these three findings will cast new light on
atmospheric circulation and may lead to greater under-
standing of global weather patterns.

Pat McCormick, the atmospheric physicist who designed

- this mission, is absent. The 43-year-old chief of NASA's

Aerosol Research Branch is back at Langley Research
Center. “I'd love to go,” he'd told me earlier, “but I felt 1
could coordinate things better back at home base, where I
have access to weather information and satellite data.”

The team McCormick sent to the Arctic includes Bill
Hunt, a tall, bearded engineer, and Bill Fuller, on-plane
director of the operation. Sitting in the plane’s midsection,
flanked by a pair of CRT screens, Hunt scribbles franti-
cally in a three-ring notebook in his lap, swivels around
to adjust contrast, twists this, punches that—and enjoys
every second of it. He’'s been working all year to get his
equipment in order, and now it’s functioning perfectly.
Fuller is listening to the flight engineer, talking with the
pilot, watching Hunt’s two scopes, and all the time jotting
in his notebook.

Hunt is looking for a layer of aerosols—minute parti-
cles spewed into the atmosphere by El Chichon. Since the
Mexican volcano exploded in 1982, McCormick’s team has
been tracking its airborne debris up and down the hemi-
sphere (see box). Now cruising north at 292 knots (336
mph)—optimum speed to conserve fuel—we easily spot
the El Chichon layer. Its signature sits in jagged green on
Hunt’s two screens, each tracing readings of the sky.

The screens are hooked to the main lidar (light-detection-

Continued
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“The extent of the polar cloud is

and-ranging) unit. With its laser and telescope receiver,
the lidar works something like radar, except instead of
detecting objects the size of planes, it looks for aerosol
particles. Now the lidar beeps every three seconds. With
each beep, the 8.4-kilovolt ruby laser fires for one-thirty-
billionth of a second. Then up through a window in the
roof shoots a streak of ruby-red light (6,942 angstroms)
three inches in diameter and 30 feet long.

As the ruby shaft of light pierces the El Chichon cloud
layers thousands of feet above us, most of it simply
disappears. But a tiny part of it backscatters down to the
telescope receiver, there to be converted to electrical signals,
amplified, projected onto the CRT screens, and stored on
tape for later review.

“What we're seeing here,” says Hunt, pointing at one of
the screens, “is a nice, distinct layering of El Chichon
material. It’s resting primarily between about 36,000 and
65,000 feet. That’s well into the stratosphere.

“Now, the important thing about this,” Hunt adds, “is
that the layer is thinner and more transparent than we
expected. We measured it south of Thule both this year
and last, and it’s not as dense now. That’s probably the
case up here, too. The total has likely dropped off by, oh,
I'd guess, 30 percent. That'’s really, I think, important. It
means that the stratosphere is cleansing itself.”

How? Not with the normal atmospheric cleansing mecha-
nism, rain. There isn't any in the stratosphere. But the
vortex we are churning through might act as a huge sink,
a mammoth maelstrom down which pollutants can drain.

Suddenly, far below, like a hole in a velvet curtain, Alert
slides past—a brave, lonely little village with all its street-
lights on at noon, pushing back a little of the oppressive
polar night. We turn due north.

Wandering along the aisle to check on the other re-
searchers, I stop to chat with Jack Bufton, whose main
interest is carbon dioxide. He’s monitoring the CO, drawn
in via a probe poking out the plane’s side. Every so often
he opens an aluminum vacuum bottle the size of a rolling
pin that, with a whoosh, sucks in a sample of whatever
we're going through. Back home it will be analyzed. “Ac-
tually, we have so little gaseous data at these latitudes,”
he says, “that anvthing we find will be interesting.”

Next, physicist Dave Woods, whose job is to collect
particles, shows me his quartz-crystal microbalance unit.
This “cascade impactor” has 10 thumbtack-size piezoelec-
tric plates of quartz coated with a nickel electrode. As
outside air is sucked in and directed through the unit,
particles are deposited 1n eight bins by size—about eight
microns (0.00032 in.) in diameter on the first slide to about
0.05 (0.000002) on the last. Back home he’ll analyze the
depositions with a scanning electron microscope.

I move on to Forrest Diehl, an electronics technician
who, somewhat to his discomfort, finds himself acting the
role of a scientist. “I'm happiest building equipment, not
running it,” he had told me earlier. But right now he is
not bored. “The sonofabitch works!” he says. “You don't
know how gratifying that is: to figure out a problem on
paper, then apply it under these conditions—and it works.”
A half hour earlier, his equipment, a downward-looking
lidar, was spewing nonsense. The laser wasn’'t responding
properly to the computer. Diehl tore it apart in the cabin
and resoldered the connections on the spot.

Suddenly, Diehl stops smiling. “Hey, Fuller, look at this
spike!” he shouts. “Saturated at 27 microseconds!”
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Ground-tfruthing SAM I

Before the NASA team could take off for the North Pole, they had a
job to do: Verify the accuracy of stratospheric aerosol measurement 1|
(SAM 11). Since Qctober 1978, this instrument on the Nimbus 7
environmental satellite has been circling Earth every hour and a half,
looking for sunrises and sunsets. Its mission: {o survey the amount of
submicron-size particles and gases floating in Earth's polar aura.
When SAM Il spots the sun, it opens its telescopic eye and locks
on, scanning the disc until it moves out of sight. The eye concen-
trates on light of one-micron (0.00004-in.) wavelength, noting to what
extent its intensity is being modified. The data, radioed to NASA,

show the amount of sunlight blocked by atmospheric aerosols, mostly

sulfuric acid droplets.

Once a year, NASA compares measurements taken within the atmo-
sphere with those being supplied by the sateliite to make sure SAM
|| continues to transmit accurate data. The verification is called “'ground
truthing.”

To corroborate SAM 1l's messages, atmospheric physicists use two
pieces of equipment, a photometer and a lidar assembly. The photom-
eter is a tiny telescope that locks on to the rising or setting sun,
measuring its intensity in four wavelengths. The lidar (see text) fires
a laser beam straight up, and the intensity of the backscatter shows
the amount of aerosols present.

The trick is to so time things that the instruments on the plane and
the telescope on SAM Il are looking at the same spot in the sky at
the same time. During last January’s flight the team succeeded, con-
firming that SAM |l was still working well.—R. G.

The unit is tracing an ugly gaudy-purple scratch on the
screen—the backscattering result of 10 blasts per second
of 1.06-micron (0.000042-in.), near-infrared energy—and
it’s registering a layer of something 8,500 feet below us.

Fuller leaps across the aisle, Hunt swivels around, and
the three of them study the screen. Something is lying in
a 2,500-foot-thick blanket some 7,500 feet above the icecap.

Arctic smog

They conclude that it probably is what's called Sibe-
rian arctic haze, a smog thought to migrate north in late
winter from industry in the southern U.S.S.R. If analysis
bears this out, it will be the first time the haze has been
sighted by sensors north of Thule.

“We think arctic haze is composed of carbon particles
from inefficient combustion,” says Fuller. “It’s very black,
highly absorbent, and very interesting because it may af-
fect the climate up here.”

Now that the team knows that lidar can spot arctic haze
(if that’s what it is), it can be used to direct a chase craft
through the clouds to scoop up samples.

Still we hurtle due north—toward yet another discovery.
Hunt had noticed something earlier—at about 78 degrees
N—Dblipping at the top of his lidar screen. It could be an-
other layer of El Chichon, but it seemed to be in the wrong
place; or it could simply be electrical noise. But now, 50
miles farther north, it’s still there, lying between 62,000
and 79,000 feet from the surface, and the trace is getting
stronger.

If the layer isn’t El Chichon, there’s only one other
possibility: It’s a mysterious and little-known entity
McCormick calls a “polar stratospheric cloud” (PSC). Most
clouds form in the troposphere, the layer of air next to
the earth, at a maximum altitude of perhaps eight or nine
miles. The orbiting SAM II (see box) occasionally sees,
glinting in the midwinter sun, something different, some-




staggering—at least 350 miles long™
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BACKSCATTER RATIO—THE DEGREE OF MOLECULAR SCATTER DUE TO AEROSOLS

Backscattering of laser light off a volcanic cloud shows up as ragged lines on lidar display. Vertical axis shows altitude.

Tracking a volcano’s debris

When El| Chichon (“The Lump") erupted in
southern Mexico in March 1982, it shot
nearly 10 times as much material into the
stratosphere as did Mount St. Helens.,
Although both EI Chichon and Mount St.
Helens ejected about one cubic kilometer
(35,315 cu. ft.) of matter, Mount St. Helens
spewed predominantly sideways: El Chichon
blew nearly straight up. Also, whereas Mount
St. Helens ejected great amounts of ash that
quickly fell out of the stratosphere, El Chichon
hurled up huge volumes of sulfurous gases
that converted into sulfuric acid droplets to

make up a persistent aerosol. (Aerosols are
minute particles, not a gas like ozone.)

Since the eruption, NASA's Pat McCormick
and his team have been monitoring the cloud
—both in the tropics and in the lower Arctic.
So far, they and others have discovered:

@ The cloud's top rose to some 85,000
feet, well into the stratosphere. (Airliners fly
no higher than about 40,000 feet.)

® The volcanic debris drifted from Mexico
in two layers—one at 85,000 feet, the other
at 59,000 feet. The lower volcanic layer
drifted in a matter of weeks all across the
earth. But the thicker, upper layer moved

slowly, taking nearly nine months to reach
the polar regions.

® The cloud blocked some sunlight. The
result: a 0.5-degree-C (1.8-F) temperature
drop worldwide—the equivalent of elevating
the earth's surface 500 feet, a significant dif-
ference for marginal agricultural land.

® There's also much private speculation
(but no public claims yet) that the tempera-
ture drop was somehow tied in with the unex-
pected intensity of El Nino, that warm, equa-
torial Pacific pool that affects global weather.
Says McCormick guardedly: “It's very suspi-
cious."—R. G.

thing that forms only during the coldest weather, and only
in the stratosphere of the far north or south.

Nobody has ever measured the layer, because it forms
only in the arctic night. Even passenger jets flying the
polar route never see it; they pass miles below it.

But now, if Fuller and Hunt are right and if the layer is
not El Chichon residue, we, for the first time, are detect-
ing a PSC from below.

To determine for sure whether it is a PSC, the research-
ers try polarization. The laser produces a polarized beam
(the wave vibrations are confined to one plane) that, when
reflected from spherical particles, returns virtually
unchanged. El Chichon residue is made up of spherical
droplets of sulfuric acid. But a true cloud at these low
temperatures would be made up of ice crystals. Such ir-
regular particles will depolarize the light so it vibrates in
varied planes.

The trick to distinguishing between them: Insert a cross-
polarizing crystal filter into the path of returning laser
light. Then the chart tracing would show depolarized light
—from the rare cloud—with strong, significant peaks.

Now Hunt slips in the crystal, sets the machine beeping,
and studies the output. The sharp peaks of the PSC signa-
ture jab across the screen. For the first time, a cloud
in the stratosphere is recorded by upward-looking lidar.

And that’s not all. That the cloud was seen is exciting
but not all that surprising. The exfent of it, though, is
staggering. We began recording it at 85 degrees N, and
now we are nearing the North Pole. That means that the
cloud is at least 350 miles long and is probably sitting
atop Earth like a lopsided cap.

Suddenly, over the loudspeaker comes pilot John Riley’s
voice: “North Pole in 10 seconds. .. mark!” We all look out.

[t’s black as a darkroom—no moon, no glimmer on the
horizon—and the stars, brilliant as they are, light nothing

below. If there’s a pole there, we don’t see it.

The plane banks into a turn, circles once, then heads
south. Though everyone on board is excited about circling
the Pole, the talk as we travel south is about the discovery
of the cloud. “Imagine,” says Fuller, “this huge thing sit-
ting up here that nobody even knows about. It’s one tre-
mendous cloud, but satellites don’'t see it because it’s out
of their range. Pilots don't see it because they can't.
Nobody’s ever seen it.

“For all we know it could be sitting up here every winter.
What causes it? What effect has it on the atmospheric
movement? On the radiation balance? What could account
for all that moisture? When meteorologists get hold of
this, it could change their whole way of thinking about
polar circulation.” s
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Impossible
squirm drive

—first real advance in gears
in a century

A low-friction, zero-backlash gear system can provide pinpoint accuracy in laser-aiming
devices, may be durable enough at high rpm for use in helicopter engines, and can produce

two gear ratios simultaneously—a feat that seems to defy the laws of engineering.

By E. F. LINDSLEY
Photos by Greg Sharko

- ake this rubber band,” Tom Murphy said, “and in-

T sert it between those two V-belt pulleys. I'll crank

B up the motor, and we'll see how long the band lasts
attached to squirm gears.”

The pulleys—one hooked to the shaft of a one-horse-
power motor, the other to the input shaft of a cast-iron
gearbox large enough to drive a golf cart—would usually
require a Y-inch V-belt. Though I expected the band to
snap immediately, I knew there had to be a catch: I hadn’t
been invited to Oradell, N.J., home of Murphy’s compa-
ny, MAXAXAM Corp., to watch a rubber band being
chewed up.

Murphy started the motor, the gearbox hummed, and
the rubber band—to my surprise—showed no sign of
distress. The inherent friction of any other gears would
have ripped the rubber band. But squirm drive, which re-
sembles worm gear (see box), is more than just a low-
friction gear system. This unique form of motion transfer
can also aim a laser with pinpoint accuracy and drive a
dual-motion robot’s wrist. “It’'s natural to compare squirm
with worm gear,” Murphy said, “but squirm drive has ca-
pabilities that no other gear system in the world can
match.”

Murphy ticked them off for me:

® The ability to yield two gear ratios at once—giving
a multispeed output from a single-speed input—which tra-
ditional mechanical engineering says is impossible.

® The ability to change gear ratios by replacing only
one gear—not two as other gear systems require.

® A reverse, or speed-up, drive that turns the input
—the worm—into an output and can step up a slower-
speed motor to a high-speed motor.

® Zero-backlash drive, which gives the pinpoint accu-
racy and precision needed in such high-tech fields as ro-
botics and aerospace.

These unmatched features stem from a unique design
that is the first real advance on the worm gear in more
than 100 years. It makes squirm drive versatile enough,
Murphy believes, to be used not only as an alternative to
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worm gear but also in places where worm gear’s inherent
limitations render it impractical.

Squirm drive’s unique design, according to its inventor,
George Brackett, a Portland, Maine, tool-and-die maker,
is based on: 1) the substitution of bullet-shape rollers for
worm-gear teeth, and 2) the shape of the worm itself.

Each roller sits on a complement of thrust and roller
bearings and springs, which force the roller out and into
firm contact with the worm’s grooves. Bearings allow the
roller to rotate during contact.

These agile rollers engage the worm tangentially, not
head-on as do the teeth in worm gear. To accommodate
this unique orientation, Brackett redesigned the worm.
In worm gear the worm is straight, like a regular screw,
with spiral grooves, looking much like the coarse screw
threads on a wine press or a bench vise. In squirm gear,
however, the shape of the worm follows a double parabolic
curve so that its profile resembles a thick-waisted hourglass.

Starting from scratch

Cutting threads to such contours just wasn’t being done
when Brackett began work on squirm drive. “It took me
four or five years,” he said, “to build the cutting machine
from scratch.”

Now, however, fabricating the novel worm is no problem.
At MAXAXAM’s plant in South Portland, Maine, computer-
aided design takes over the job of designing just the right
curves and tooth shapes. The output from the computer is
programmed into a computer-assisted five-axis cutting
machine that can swing and tilt freely to follow complex
curves, so the worms can be turned out according to various
specifications with great precision.

To achieve zero-backlash drive, the driven gear is split
so that the rollers sit in a shallow V-shape indentation
along the outer circumference of the gear. Rollers line both
sides of the V and are staggered so that one roller at a
time engages the worm (see drawings, opposite page).

Murphy believes that squirm gear’s zero-backlash drive
will fill a need in high-tech fields in which precision is
paramount. To demonstrate this unique property, he used
a table-top gear assembly with a small laser mounted on

Continued



Radically different, hourglass-shape worm was designed to
engage bullet-shape rollers (top). For zero backlash, driven
gear is split and spring loaded (drawings), causing flanges
to rotate against each other and forecing consecutive roll-
ers to find different contact faces within worm’s grooves.
Driven gear can be attached to clutch mechanism, giving
squirm gear ability to rotate in two directions at same time
(above). This rotational elasticity can give robot’s wrist
flexibility similar to that of a human wrist.
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Laser-aiming device attached to zero-backlash squirm gear
attains a precision impossible with other gear drives. Squirm
gear’s unique zero-backlash capability could fill a need in
such high-tech fields as robotics and aerospace, in which
extraordinarily precise mechanical drive is sought in ev-
erything from assembly-line robots to telescopes.

An age-old system of motion transfer—worm gear
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To appreciate just how revolutionary squirm drive is, compare it with
worm gear, a mechanical drive almost as old as the wheel itself. Worm
gear consists of a worm, a screw-like helical gear, and a second,
driven, gear with teeth. These gears do not mesh together closely,
and the small space between them—backlash—is both necessary
and the source of the gear’'s imprecision and inherent wear. Backlash
allows for gears to engage and disengage with some degree of ease,
lubricating oil to slide in, expansion due to heat, and minor manufac-
turing variations. Because of the backlash, however, the gears scrape
and shear each other, affecting the life of the gear system and re-
stricting the speeds at which it can operate. Nevertheless, worm gear
has many applications, from race cars to hand mixers; it is used
where gears are designed to be at right angles to each other and
where a high-speed motor's output must be reduced before being
transferred to a mechanical drive.
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it. By cranking the drive, he could aim the laser. “Look
up there,” he said, pointing to a tiny dot on a wall about
60 feet away. He used the squirm drive to point the laser so
its red beam fell exactly on the dot target. Then he set a
gauge on the squirm drive to read zero. Next he moved the
laser beam randomly, well off the mark.

“Now watch,” Murphy said. “Without even looking at
the dot, I'm going to return the laser beam dead on target
simply by cranking the gears back to where the gauge
reads zero.” Standing with his back to the wall, he tweaked
the drive until the gauge returned to zero. He turned
around and pointed triumphantly to the wall. “With the
backlash typical of conventional gear drives,” he explained,
“you’d never be able to do that.”

Zero-backlash drive is handy if you're designing a robot
arm for an assembly line to spray paint in exactly the
same locations every time—gears with backlash may or
may not hit the bull’s-eye every time. And precision is of
the utmost importance if you plan to send a telescope into
space that will be mechanically aimed and re-aimed at
exact coordinates.

In a demonstration of another of squirm drive’s surpris-
ing abilities, Murphy picked up one of the hourglass-shape
worms and placed it on his desk between two different-
size driven gears. According to orthodox engineering prac-
tice, he said, a worm cannot simultaneously drive two
gears with different mesh pitches—the space between
meshing teeth—and different gear ratios (the number of
teeth on a driven gear compared with the same on a driv-
ing gear). “But squirm drive can—it’s the only gear system
that can deliver a multispeed output from a single-speed
input,” he pointed out. Squirm drive can do so because
the worm is able to mesh with a range of roller spacings.
From this ability follows another unique trait of squirm
drive: You can change a gear ratio by changing only one
gear—not two gears as you would in other gear systems.

High-speed applications

Squirm drive’s durability and efficiency could allow this
gear to be used both in place of worm gear and where
that old standby simply can’t perform. According to
Murphy, squirm gear’s low-friction drive makes it suitable
for use in high-speed drives that would overheat and wear
out worm gear. Murphy has tested one set of squirm gears,
which will be used in a golf cart, up to 13,000 rpm. “Of
course you don’'t need that speed for a golf cart,” he
admitted, “but there are other drives, such as those in
helicopters, where I can foresee squirm drive performing
at 30,000 to 50,000 rpm.”

As for efficiency, worm gear is capable of transferring
50 percent of the rotary power fed into it, but that per-
centage jumps to 98 with squirm drive, according to
Murphy. This degree of mechanical efficiency could be of
great use in electric vehicles, for example, where there is
little energy to waste.

In some reference books you’ll find worm gear under
the heading of “speed reducers.” Worm gear is designed to
run forward, linking a high-speed motor with a slower
drive. But squirm drive can run in reverse as a speed
increaser. Murphy is working on using it in wind-powered
generators, where turbine blades turning at 40 rpm are
linked to a 1,200- to 1,800-rpm generator.

Adding to squirm drive’s versatility is the fact that Mur-
phy can scale the gear size up or down. “The smallest
gears we've designed so far have been for aerospace. The
entire mechanism is one inch thick, 5% inches long, and
3% inches wide,” he said. Murphy also estimates that the
manufacturing cost of squirm drive will be five to 10 per-
cent more than that of worm gear, although the price may
fall in high-volume production.



Brakes applied, anti-lock-equipped Mercedes (right) steers around obstacle. Other car, without ABS brakes, is uncontrolled.

ow.

SKid-control brakes

—steerable stopping in rain or snow

Four-wheel anti-lock braking systems might be the most impor-
tant auto-safety development of the decade, but their application
has been limited. Now sophisticated electronics makes them prac-

tical and affordable. You'll find them in some 1985 U.S. cars.

By JACK KEEBLER

Drawings by Russell von Sauers

blacktop. My driver, Corvette development engineer

Dave Wickman, slaps the shifter quickly through the
gate, and my shoulders push back against the bucket seat.
In a blink we are speeding along at 80 mph. “Here we
go,” he says, and nails the brake pedal to the floor with
both feet.

Even with his warning, I am unprepared for the crush
of the seat belt against my chest. Amazingly, there is nei-
ther tire smoke nor the high-pitched squeal of tires fighting
for traction. The sensation is more like that of a jet fighter
slamming into an aircraft carrier’s arresting cable than
the smoky tail-wagging stops I am used to monitoring at
Bridgehampton Race Circuit. “How do you like that anti-

The lipstick-red Corvette bounces tautly out onto the

lock braking system?” Wickman asks. “It’'ll be standard
on the '86 Corvette.”

Anti-lock braking systems are an engineering solution
to a major driving problem. Hard braking in a variety of
adverse conditions—including rain and snow or ice—can
result in a catastrophic loss of stopping ability and steer-
ing control. The reason: Wheels lock, and excessive slip-
page between the tire and road surface takes place. A tire
then loses both traction and the ability to absorb side
forces. That, in turn, leads to a loss of steering control,
and even uncontrollable spin outs.

But electronic four-wheel anti-lock braking systems au-
tomatically modulate the braking effect when the pedal
is pushed hard. Without wheel lockup, tires can take full
advantage of whatever traction is available from the road
surface. As a result, the car can be steered even during a

Continued

NOVEMBER 1984 | 79




“With four wheels under control you

panic stop; there is no tendency to spin; and stopping dis-
tances are reduced.

I rode with and spoke to brake-system experts at Bosch,
Lucas Girling, General Motors Corp., Ford Motor Co.,
Chrysler Corp., Mercedes-Benz of North America, BMW
of North America, Porsche, Audi/VW, and others. I found
out who's testing the systems and when we’ll see them on
production automobiles. I learned of the engineering ad-
vances that made the new generation of skid-control brakes
possible, and I asked the experts some pertinent questions,
including this one: Can an average driver stop a car with
four-wheel anti-lock brakes in a shorter distance than an
expert driver in a car equipped with standard brakes?

Two manufacturers have already introduced 1985 mod-
els with four-wheel anti-lock braking systems: Ford and
Mercedes-Benz. I had a chance to drive an anti-lock-
equipped Mark VII at Ford’s proving ground. (For a driv-
ing report on the Mercedes-Benz, see the box.) The results
are dramatic. I accelerated to 60 mph before hitting a
skid-pad area that had been sprayed with jets of water.
The skid-control system was switched off. As I shot into
the skid area, I mashed on the brakes and locked them
up. The Mark did a slow 360-degree spin. I spun the steer-
ing wheel to correct the spin. Useless—it was numb, and
I crunched to a stop over a row of cones.

Now the cones were reset and, with the system switched
on, I made a second pass. At the same speed as before, I
hit the brake pedal. I could feel the pedal and the steer-
ing wheel pulse as the hydraulic system cycled the brakes

4%":\?@;‘.-"
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MASTER CYLINDER -

FRONT-WHEEL-
SPEED SENSOR

on and off. Not only did the car stop as if it were bolted to
rails, but it responded perfectly to the slightest twist of
the wheel.

Who's got it

Anti-lock braking is another example of the technology
spinoffs from the aerospace industry. According to sources
at Boeing Co., the first application of an anti-lock brak-
ing system was on the Boeing B-47 swept-wing bomber,
introduced in 1947.

Today, basically three anti-lock systems are being used
by automobile manufacturers. One is the Bosch ABS (Anti-
lock Brake System). The second is built by Alfred Teves
(ATE) of Frankfurt, West Germany. The third system is a
cheaper all-mechanical system made by Lucas Girling in
England [PS, Jan.]. Several other systems control the rear
wheels only, but chassis engineers agree that they are not
nearly as effective as a four-wheel system.

Although most of the domestic car manufacturers are
experimenting with four-wheel anti-lock brake systems,
the only U.S. company to offer one in 1985 cars is Ford.
GM divisions have received explicit instructions not to dis-
cuss their plans for anti-lock brake systems. In fact, the
Corvette group was the only section of GM talking, and
Corvette’s Dave Wickman told me that he had received
conflicting instructions about talking to the press.

About 15 to 20 percent of the total Mark VII and Conti-
nental production in 1985 will have skid-control brakes,
and they’ll be distributed in a strange pattern. All De-

MICROCOMPUTER

REAR-WHEEL-
SPEED SENSOR

Ford-ATE system features wheel-speed sensors on all wheels with information relayed to the electronic control unit.
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signer Series Mark VIIs and Continentals, all LSC Mark
Vlls, and those Mark VII and Continental models sold in
California, Washington, Oregon, Alaska, and Hawaii will
have the system. According to Ford officials, the system
will not be offered as an option.

“We offered an anti-lock system on the Mark III back
in 1968,” said Bill Kath, Ford’s executive engineer for
brakes, wheels, and tires. “But that was a two-wheel
vacuum-actuated design with a much slower cycling time.
It was really only for straight-line braking stability. It
didn’t allow you steering control because it didn't operate
on the front wheels. In addition, it cycled so slowly that
you had longer stopping distances on dry pavement with
the anti-lock operating. But with our new electronics, the
cycling time is as high as 12 times per second.”

Is this the most responsive system available? “I don't
know,” Kath said. “But against the principal competing
system in a head-to-head face-off over in Germany, we felt
that our vehicle was more controllable on transitional sur-
faces and where one side of the car is on a slick surface
and one side on dry.” Who was the competitor? “Well, it’s
got a star on the hood, and there are fewer than four points
to it,” Kath hinted.

In 1985 Mercedes-Benz of North America will introduce
a four-wheel anti-lock braking system on six of its models.
The systems will be standard on the 300SD, 380SE, 380SL,
500SEL, and 500SEC models. The only car to carry the
system as an option is the 190. According to Dr. Wolfgang
Peter, head of passenger-car research, “Mercedes has been

FRONT-WHEEL-
SPEED SENSOR

can steer your way out of trouble™

selling cars in Europe with Bosch ABS since October 1978.
Today, more than 250,000 M-B cars have been delivered
with the system, and this equates to about five million
miles of driving experience.”

BMW is also selling automobiles in Europe with the
advanced ABS system. It's standard on BMW’s 635CSi,
M635CSi, and 7451 models, and optional on other models.
A company insider, reluctant to talk about the specifics
of the 1985:U.S. models, would merely say that “it’'s only
logical, after all of our research and development on the
ABS system, that it should come stateside quite soon.”

Wolfgang Lincke, head of passenger-car development for
Volkswagen in Germany, says that electronic anti-lock sys-
tems will probably be standard on most German cars in
10 years. The system is already standard equipment on
the European Audi 200 (Audi 5000 turbo to U.S. cus-
tomers), he notes. “But they're still too expensive for less-
expensive models,” Lincke added.

Dr. Gerhard Blendstrup, Porsche’s director for corporate
planning, says that the ABS system is standard on the
1984 European 928S. Why isn’t the system available in
the U.S. market? Blendstrup explained: “First, our sports-
car requirements are much more complicated than those
for a passenger sedan. Second, it depends a great deal on
Bosch being able to supply the diagnostic equipment for
the U.S. market.

“Finally, we’ll be watching what happens [legal actions]
to the others that come first. As you know, there are much

Continued
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Mercedes-Bosch system senses front-wheel rotational speeds individually and detects rear-wheel speed at the differential.
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greater product-liability problems in the United States
than in Europe.”

Ford doesn’t seem overly concerned about product-
liability suits, according to Kath: “There’s been a lot of
talk generated by the European manufacturers. But our
information says that for some odd reason all of those ear-
lier concerns have been swept away. And we understand
that Mercedes, BMW, and Audi will have their systems
available on certain of their 1985 U.S. models now that
were going to have it.”

How it works

To understand the operation of the system, imagine this
situation. You're on an icy road, going round a curve. Sud-
denly a dog trots out onto the road ahead of you. You
slam down on the brake pedal. Too hard. One of the wheels
slows much too quickly and then abruptly locks—stops
rotating.

Without anti-lock the results would be predictably
unpredictable. But you have an anti-lock system with sen-
sors (in all four wheel hubs of the Lincoln, in the front
wheel hubs and the rear-axle pinion of the Mercedes) that
immediately start relaying information about the rota-
tional deceleration rates of each wheel to the computer.
Each sensor, consisting of a magnetic core and a coil, trans-
mits voltage that is proportional to the rotational speed
of the wheel. The computer compares the rotational decel-
eration with the speed of the vehicle and what Mercedes
calls a “boundary deceleration rate.” In your case, the com-
puter immediately determines that the boundary deceler-
ation rate has been exceeded and corders a solenoid valve
at the master cylinder to open. Hydraulic pressure de-
creases to the wheel cylinder, and the wheel starts rotat-
ing again and picks up speed.

But vour foot is still on the brake pedal. So again the
wheel is locked, and again released. A pulsing action has
begun that will continue as long as your foot is on the
pedal. And, of course, that pulsing action will continue
independently for each wheel, with the computer master-
minding the operation.

Suppose that a wheel is locked up on ice, then suddenly
gets a bite on dry asphalt and starts to turn. Its sensors
will tell the computer that its rotational speed is increas-

Driving with the Mercedes anti-lock brake system

HOCKENHEIM, WEST GERMANY
The temperature was a sizzling 95 degrees F at the Motordrom in
Hockenheim when | was scheduled to test the Mercedes-Bosch ABS
on an icy road. No, there weren't any refrigerated pipes under the
road to create the ice. The slick solution by Mercedes engineers was
plastic sheeting covered by a bath of soapy water and laid over the
road. The result was a surface as slick as glare ice.

| first tried the course without activating the ABS system in the
test 280SE. In my inittal run | entered the course at 65 km/h (40
mph) and then nailed the brakes. The car started skidding, and | had
difficulty controlling it, knocking down a row of pylons that marked
the course. Then | tried another run in which | slammed on the brakes
at 70 km/h (44 mph). | really lost control of the vehicle at that
speed. It spun out, doing a vicious 540-degree loop.

With that baseline under my belt, | switched on the ABS for a
couple of runs. In my first test with ABS, | entered the “icy’" lane at
82 km/h (51 mph) and really hit the brake pedal. To my surprise,
there wasn't the slightest difficulty steering in a straight line. | never
came close to any of the pylons, and was able to stop the car easily.
I'm not sure whether the stopping distance was lengthened by ABS,
but even If it were, I'd willingly trade a slightly longer stopping dis-
tance for the stability and maneuverability of ABS.

| then moved to a dry curve for further tests. Without the ABS on,
the car plowed to the outside of the curve when | braked. With the
system on, the car traveled an arc alongside the curve's inside shoulder,
even with the brakes applied.—Herbert Shuldiner
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ing, brake pressure will be increased, and wheel acceler-
ation will be reduced.

With all four wheels under control you can steer your
way out of trouble, and that dog—a truly lucky one—is
alive and unhurt.

What happens if either the Mercedes-Bosch or the Ford-
ATE system fails? If the failure is electronie, the micro-
processors switch off the system and activate a warning
light on the dash. Both systems will then operate like
normal braking systems. If the failure is hydraulic, an-
other light comes on. Because both systems have split hy-
draulic reservoirs (required by US. law) the undamaged
hydraulic circuit or circuits still have pressure available
for stopping.

“ A novice can generate
.unbelievable stopping power.
Even a trained monkey with the
system could stop shorter than
an expert driver without it b

Can an expert driver stop in a shorter distance than
the new four-wheel anti-lock braking systems? Most ex-
perts say no. Said Corvette’s Wickman: “A novice can gen-
erate stopping power as high as 0.996 G.” By contrast, he
told me, the maximum stopping power of the Corvette on
a dry road with the wheels locked was only about 0.75 G.
“The system can stop in a shorter distance with far greater
consistency than even the best driver,” Wickman continued.
“In fact, a trained monkey driving a car with the anti-
lock system could stop in a shorter distance than an ex-
pert driver without it.”

Mercedes engineers agree with Wickman about the
system’s superior dry-stopping ability over even an expert
driver. Their tests show that the amount of grip in the
computer’s control range is easily greater than that with
locked wheels and consistently greater than the adhesion
even an expert driver can generate by carefully modulat-
ing the brakes.

Said Ford’s Kath, “Our anti-lock system can stop shorter
than even that one-in-a-thousand expert driver by about
10 percent. Of course,” he reminded me, “the expert driv-
ers achieve their best stopping distances under controlled
conditions with plenty of practice. When we changed the
stopping situation by creating a curve in the cones, the
expert’s ability to stop quickly and in control vanished.
And for an unpracticed driver, it is unrealistic to expect
him to approach an unexpected stopping situation and stop
anywhere near as well as with the anti-lock system.”

Wickman, Lincke, and Mercedes engineers can think of
only a few situations in which the expert driver might be
more adaptive than the anti-lock system. (Lincke’s stan-
dards for the expert driver are high. He describes this
individual as “one in 10,000.”) They agree that on a road
with fresh, loosely packed snow or loose gravel (depending
on the exact surface conditions beneath), a wedge of the
loose material can build in front of a locked tire, provid-
ing an effective additional increase in braking force that
the rapidly pulsing anti-lock system would not provide.
In this situation, stopping distances for standard brakes
might be as much as 10 to 15 percent shorter. But even so,
all the engineers agree that they'd gladly accept a mar-
ginal amount of stopping distance to get the panic-stop
steering capability the anti-lock systems provide.



By MARK BITTMAN

much money can be saved

by filling a crack,” said an
expert from a major caulking company
recently. “And homeowners are now
doing their own caulking instead of
leaving it to professionals.”

But most of us are novices, and
knowing which caulk to use for each
job is a problem—especially since
there are so many caulks on the shelves
at prices ranging from cheap to costly.

Your goal when caulking is to cut
down on drafts, making your house
more energy efficient and comfortable.
You also want to seal out water and
insects. You want to spend as little
time—and money—as possible on the
job. And you want to apply the caulk
and forget about it. Doing the job only
once is at least as important as quick
payback.

You can't always get these results
with the least expensive sealant (a
term once reserved for high-end elasto-
meric caulks but now used inter-
changeably with caulk.) But knowing
the types will help you match the
caulk to the job. And learning a few
application tricks will help you get the
best performance from whichever
caulk you use.

£L P eople now realize just how

The categories

Many of today’s caulks are more
versatile—and easier to use—than
products available just a few years
ago. The pro’s caulking gun has been
joined by the aerosol can and the foam
dispenser.

Caulks are generally rated on how
long they last—their “range.” Highly
rated caulks adhere well and with-
stand weathering, including ultravio-
let radiation (UV).

All caulked joints move somewhat,
expanding and contracting in response
to temperature. Joints between dis-
similar materials—such as wood posts

Costly caulks
—Wwhen do you need them?

Picking the right caulk from the plethora available is tricky. Sometimes a 99-cent special
will do. Sometimes you'd be wiser to spend $8. Understanding the properties of various
caulks is necessary. Understanding the differences among cracks is equally important.

To make sure sealant stays in joint,
widen crack with pointed tool before
laying bead of caulk. A bead of caulk
laid over a butt joint (1; shown in cross
section) may get squeezed right out
when joint contracts (2). When joint

on a concrete porch—move more than
joints between the same materials.
Cracks around objects that move or
settle—doors, storm windows, bath-
tubs—have the most movement. The
longest-lived caulks are those that are
the most flexible and can withstand a
lot of movement.

Low-range caulks, the 99-cent spe-
cials we tend to buy before we know
better, are often oil-based. These are
usually worth considering only for jobs
in which neither longevity nor appear-
ance is a concern. Oil-based rope caulks,
for example, still do a decent one-
season-only job on double-hung windows.

“If you're caulking around an inside
window casing where there’s virtually
no expansion or contraction, the cheap-
est thing will probably work—if you
know what yvou're doing,” said the
caulking expert. “But a latex-type
sealant is the best one to recommend
to a do-it-yourselfer,” he added. “It
guns easily, cleans up with water, and
is very forgiving.”

Latexes are categorized as medium-
range caulks along with acrylics and
butyls. Butyls, though they have some
limitations, are fine for jobs not ex-
posed to sunlight. An exception: Press-
in-Place Caulk [“What’s New in Home
Improvement,” Oct.], a new butyl blend

expands, weakened caulk may eventu-
ally break (3). Separating butting ma-
terials by V4 in. allows caulk to adhere
firmly to sides of crack (4). Contraction
won’t force bead out (5), and expansion
won't break it (6).

from 3M. It looks like a streamlined
version of familiar oil-based rope
caulks, but this unique ribbon caulk
can be used anywhere and has a num-
ber of advanced features including un-
limited shelf life (see table).

Acrylic latexes are the most popu-
lar of the medium-range caulks. For
extra-easy application there are now
aerosol acrylics. These “gunless” caulks
use a non-fluorocarbon propellant.

“Only caulk comes out of the can—
no propellant escapes,” said Mark
Raines of Convenience Products, mak-
ers of Touch 'n Caulk. “The propel-
lant expands and pushes a piston that
forces the caulk out of the tube. You
can use this caulk anywhere you'd use
an acrylic in a cartridge—but it has
a longer shelf life.”

Acrylic-latex caulks with silicone
added (“siliconized” caulks) are at the
high end of the medium-priced caulks.
“Siliconized caulks have small amounts
of a silicone agent in them,” explained
Carl Weber, a chemist at H. B. Fuller.
“This promotes adhesion, especially to
glass and tile surfaces, which normally
present problems to acrylic-latex caulks.
It also improves the cohesion of the
caulk so it comes out of the gun 1n a

smooth, flexible bead.”
Continued
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Along with silicones, the high-range
caulks available to consumers include
copolymers and polyurethanes. The
relatively new copolymers such as
Geocel’'s Sempra (see table) cost less
than silicone, adhere to more sub-
strates, and cure with a tougher sur-
face. But the copolymers’ resistance
to UV, water damage, and tempera-
ture extremes doesn’'t approach that
of silicone. Polyurethanes, though they
match up well against silicone in many
applications, can be difficult to find
and require extra care in use.

Silicone may be the closest thing to
an all-purpose caulk, though it has
some limitations. It produces irritat-
ing fumes during curing. It won't ad-
here to unprimed wood, and until re-
cently no paint would stick to it. But
most major manufacturers now offer
“paintable” silicones as well as some
colored versions.

“Silicones are overused for most in-
side applications. You usually don't
need that high a quality for static,
non-moving interior joints,” said the
caulking expert. “But if you never
want to worry about caulking a joint
again, use silicone.”

Urethane foams are the latest addi-

tion to the caulking family. Despite
their very real limitations—no flex-
ibility, and no resistance to UV or
punctures—they fill large holes and
joints that other caulks can’t.

Choosing a caulk

The first step in choosing a caulk is
to define the job you want done. Are
you caulking inside or outside the
house? Will the caulked joint be sub-
ject to a lot of movement? How acces-
sible is the crack—is it something you
have to climb on a ladder to seal? Are
you sealing your whole house for the
first time, or are you fixing new cracks?
Spending eight bucks for a high-quality
caulk may not hurt if you need only
one tube—but a whole-house supply
could be costly.

If you're tackling every crack in
your home, you need several types of
sealant. I'd suggest the following: a
can of foam for large holes and a tube
of regular silicone for sunny outside
spots. For shaded, protected exterior
applications, butyl is fine.

For inside joints that are subject to
a great deal of movement, use a sili-
cone or copolymer. These same types,
with a fungicide added (“tub-and-tile”

Sealing crack between materials with
different rates of expansion requires
flexible caulk that will withstand stress
caused by temperature changes. Though
cheaper than silicone, copolymer caulk
should remain flexible for years.

and “kitchen-and-bathroom”), are best
for wet areas subject to mildew. And
acrylic latex is the best value for non-
moving, protected interior joints.

If there are any joints, inside or out,
that take a lot of physical abuse,
such as cracks around doors that get
slammed shut, it’'s worth looking for
a tube of polyurethane.

How do you know you’re buying a
quality caulk? A caulk that meets Fed-
eral quality specifications bears one
of the following TTS codes: 00230C,
001543A, or 001657. But you still need
to know its type. Some products sub-
stitute hyperbole for category, claim-
ing to be the “low-cost alternative to
silicone” or “better than silicone.”

My advice: If you can’t categorize a
caulk, steer clear. Using the accompa-
nying table, you should be able to find
a type that meets your needs.

Caulking mini-course

Though caulking is an easily ac-
quired skill, to get a good, long-lasting
bead you must pay attention to tech-
nique and surface preparation. Before
caulking, get surfaces clean and free
of all foreign matter. “Nothing will ad-
here well to dirt or water,” said Diane

™ il |
Multipurpose silicone permanently
mounts ceramics onto bathroom tile
(above left). Concrete-and-masonry ver-

Filling bathtub before caulking mini-
mizes cracks caused by settling of filled
tub. An acrylic latex containing silicone
and fungicide seals the joint.

Pushing bead in front of tube is best
way to ensure adhesion when using
gun. Inexpensive latex acrylic seals
this crack between window and wall.
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sion of same sealant (above right) comes
in gray for sealing and concealing
cracks between foundation and siding.

Aerosol cans dispense caulk without a
gun. Pressing nozzle down (top) dis-
penses smooth bead of Red Devil sil-
icone. A tube feeds foam into gap
between house and foundation (above).




Kelly, a lab technician at Dow Corning.
“And look out for deterioration of the
substrate—Iloose paint or rotting wood
will cause trouble.” Scrape clean, and
repair if needed.

The next step is to open the joint
(see diagram). “You always want a
joint to be as open as you can get it,”
said Henry Spies of the Building Re-
search Council of the University of
Illinois. “Regardless of the caulk, it’s
easier to compress than elongate.” The
percentage of elongation the bead will
undergo is far less if the original bead
is larger. For a Y-inch bead to expand
to %e inch it needs only to grow by 25
percent, but a Yie-inch bead has to dou-
ble in size to reach Y inch.

But don’t widen a crack too much.
Limit bead width to 3 inch except
when you're using urethane foam. The
bead’s depth should be somewhat less
than its width. And avoid contact be-
tween the caulk and the back of the
joint—it weakens the bead. To prevent
such three-sided adhesion in highly
critical cracks, force a strip of wood
into the joint before caulking.

Many depictions of caulk application
show the user pulling the gun along
behind the bead. “If you push the

bead, you can use the nozzle both to
smooth it—an initial tooling—and
push it into the joint,” noted Spies.

The new aerosol caulks are the ex-
ception to this rule—they flow out eas-
ily as you pull the tube down or across
a crack. But aerosols still need to be
tooled. This is the process of smooth-
ing the bead out, pushing it into the
joint, and forming the concave surface
that works and looks best. The uni-
versal tool is a wet finger; it smooths
well and picks up only a little caulk.
(Of course, don’t use your finger on
toxic caulks such as silicone and oil-
based caulks; read the label). A plas-
tic spoon also works well.

If you're worried about keeping the
caulk off the adjoining surfaces, tape
the crack edges as a guide. But re-
move the tape immediately after ap-
plication—and clean your hands and
any spills. If you act fast, you can
clean up acrylic and latex with a damp
sponge; even silicone wipes off your
hands if it hasn’t cured.

Working with urethane foams is
much different than working with
other sealants. You have to be very
cautious; overfilling can bow out a wall
or crack a piece of siding. The foams

expand very rapidly—most triple in
size within minutes—so manufactur-
ers usually recommend that you fill
holes only about 40 percent, allowing
the foam’s swelling to finish the job.
I'd suggest even greater caution—
filling holes only a quarter or a third
full, applying the material in layers.

Because the nozzles of foam contain-
ers tend to become clogged, plan a
sweep of your entire home when you
buy a can, returning to each hole pe-
riodically until it’s full.

In fact, caulking is a great week-
end project—you can become a caulk-
ing expert after an hour on the job,
do your entire house in a day, and have
the next day to relax.

SELECTED MANUFACTURERS' ADDRESSES

Convenience Products, Inc., 4205 Forest Park Bivd., 5t.
Louis MO 63108; Dap, Inc., Box 277, Tipp City OH 45371;
Dow Corning Corp., Midland M| 48640; Fomo Products, Inc.,
1090 Jacoby Rd., Akron OH 44321 ; Geocel Corp., Box 398,
Elkhart IN 46515: Gloucester Co., Box 428, Franklin MA
02038; H. B. Fuller Co., 3530 Lexington Ave. N., 5t. Paul
MN 55112; Insta-Foam Products, Inc., 1500 Cedarwood
Dr., Joliet IL 60435; Ohio Sealants, 7251 Commerce Dr.,
Mentor OH 44060; Sears, Roebuck and Co., Sears Tower,
Dept. 703, Chicago IL 60684; Sonneborn-Contech, 7711
Computer Ave., Minneapolis MN 55435; 3M Co., 3M Center,
Bldg. 223-45, 5t. Paul MN 55144; Tremco, 10701 Shaker
Blvd., Cleveland OH 44104; United Gilsonite Laboratories
{(UGL), Box 70, Scranton PA 18501
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North-south—but no east-west:

o-faced house

Abundant windows in the south wall of this house, designed by a Philadelphia-area architect,
admit solar energy and provide light and views for every room. The superinsulated north
wall 1s curved to deflect winter winds. East and west walls? There aren’t any.

By V. ELAINE SMAY
Photos by Greg Sharko

WesT CHESTER, PA.
s you drive along the road east
of the house, you catch glimpses
of it through the trees. It's a
strange sight indeed: The curving
white north face is abruptly halted by
the straight cedar-clad south face.
“From that side it looks as if half the
house was cut off,” volunteered Beverly
Chu. It is an accurate, if irreverent,
description. Chu and her husband,
Wilson, are the owners of this unique
house, where they live with their small
daughter, Jessica. While owners of
innovative houses tend to speak of
them in almost sacred terms, Mrs. Chu
often talks of theirs with refreshing
humor and objectivity. But she ticks off
its salient features with relish:
® The north face is superinsulated
and curved to deflect winter winds. Its

A

few small windows are strategically
located for daylighting and effective
cross ventilation.

® The south face has abundant win-
dows to admit solar energy in winter.
A roof overhang protects the windows
from the high summer sun.

® The house is elongated on the
east-west axis so that every room has
daylight, a view, and, in winter, solar
gain.

® There are no east or west sides,
nor east- or west-facing windows—
they are difficult to shade in summer.

The house is the creation of Robert
Bennett, an architect who practices in
nearby Bala-Cynwyd, Pa. In 1980 the
Chus were ready to build on a lot they
had bought two years before, and with
rising energy costs, Wilson wanted a
solar house. “Other architects we
talked to had some ideas for energy
efficiency, but Bob was really a solar

Continued
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KITCHEN

BREAKFAST AREA DINING ROOM

FAMILY ROOM

LIVING ROOM

S

Unusual house shape begets unusual
room shapes. This is the main floor. A
master suite, bath, laundry-sewing
room, bedroom, and home office are on
the floor above. An attic and base-

ment offer room for expansion.

The front of the Solar
Biangle (facing page,
top), is vaguely castle-
like with its curving
face and slender, re-
cessed windows. Living
room (facing page, bot-
tom) has black slate
floor to absorb solar
heat. Most windows are
on the south side (a-
bove); insulated drapes
reduce heat loss on win-
ter nights. An awning
over the window in the
breakfast area keeps
out summer sun; others
are shaded by the roof
overhang, The deck, on
which architect Bennett
and the author talk
while Jessica Chu plays,
was expanded.
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purist,” said Mrs. Chu, “and we were
impressed with his credentials.”

Bennett has degrees in mechanical
engineering and space physics as well
as architecture, and is the author of
a solar reference book, Sun Angles for
Design, Tall, blond, and a native of
Texas, he was the national coordina-
tor for the American Solar Energy So-
ciety in 1977 and "78. In that capacity
he spent six months touring the coun-
try, meeting the key people involved
in the then-nascent field of passive-
solar design. He returned to the Phil-
adelphia area (where he had worked
as an engineer and got his architec-
tural degree) to establish a practice,
specializing in passive-solar residen-
tial and commercial design.

Solar hybrid

The Chus’ house—Bennett calls it
the Solar Biangle—is Bennett’s first
venture into hybrid design, combining
passive-solar features and superinsu-
lation. “Originally I was considering a
direct-gain solar house for them,” he
said, “but economics made me turn to
superinsulation. A direct-gain house
requires a lot of glass, and once you
have that much glass, you need a lot of
thermal mass to keep the house from
overheating and to store the heat for
use at night.”

Most passive-solar houses are built
of masonry, which also acts as ther-
mal mass, or they contain drums of
water or have rock beds beneath. “But
when you put in more glass and more
mass, you start to push up the con-
struction costs,” Bennett noted. In-
stead, he put in more insulation, so
the Chu house loses very little heat.
That means it doesn’'t need to gain or
store as much heat as does a purely
passive-solar house. Consequently, he
could reduce the glass and mass—and
cost.

But why the unusual shape? “One
of my rules of thumb is that if a house
1s the same on each face, it's proba-
bly not very energy efficient,” Bennett
replied. “The northern exposure is so
different from the southern. And east
and west are different from either
north or south. The fact that it is an
unusual form means it’s responding
to those considerations.

“Typically, passive-solar houses are
elongated along the east-west axis to
get the maximum southern exposure.
But then you also get a long northern
exposure in a conventional rectangular
house” (something Bennett admits he
has never designed). The Solar Biangle
evolved from a triangular house he de-
signed for an Atlantic City, N.J., client.
For the Chu house he reduced the
triangle’s three faces to two—with the
igloo as his inspiration. “It’s one of my
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favorite examples of environmentally
designed buildings,” said Bennett. “It
responds to cold winds by having the
minimum surface area for maximum
volume inside, and the curved shape
helps to deflect the wind.”

After the startling appearance of the
house when you see it from the east
side, when you approach it from the
front, the north side, it looks surpris-
ingly conventional. It sits at the end
of a cul-de-sac in an area of large lots
and large houses. The white stucco of
its facade echoes other houses in the
neighborhood. The front door opens
into an air-lock entry, which leads to
a narrow entry hall.

Inside, the sense of conventionality
disappears once more. To the left is
the living room, a triangle, or more
accurately a trapezoid: The apex of the
triangle is sliced off to form a wall
about 18 inches wide. Three other
major rooms (the family room at the
west end of the main floor and the
master bedroom and Mrs. Chu’s office
on the second floor) are similar trape-
zoids. In fact, the only square room

“ When studs for the
north wall went up,
the neighbors thought
we were building

a circus tent ,,

in the house is Jessica’s bedroom.
“We didn't want her to grow up with
strange complexes,” Mrs. Chu quipped.

All rooms but a small powder room
near the entrance have a view to the
south across a lawn and an adjacent
farm. The south glass equals nine per-
cent of the house’s 2,100 square feet
of floor space. Had the house been a
pure direct-gain solar design, Bennett
would have had to increase the south
glass to equal 25 percent of the floor
space to enable it to achieve the same
performance.

The long, narrow slits of windows
on the north are strategically placed
so the house has effective cross ven-
tilation. And they're recessed into the
thick wall. That screens the northeast
and northwest windows from the low
morning and evening sun. All win-
dows are double glazed.

Building it

Despite the unconventional appear-
ance of the house, its construction was
fairly standard, according to Bennett.
The walls have six-inch fiberglass

batts between 2 x 6 studs. (“When the
studs for the north wall went up, the

neighbors thought we were building
a circus tent,” said Mrs. Chu.) A poly-
ethylene vapor barrier isolates the in-
sulation from the wallboard on the
inside, and two-inch-thick rigid insu-
lation board was tacked to the out-
side of the studs. Finally, the north
wall was finished with stucco and the
south with cedar siding. The insula-
tion value of the walls and attic is
R-30; that’s less than in some super-
insulated houses but far more than the
R-11 or R-12 walls of standard houses
with 2x4 framing. Basement walls
have two-inch-thick insulation board
(Thermax) on the outside.

The only thermal mass Bennett add-
ed in the house is the black Pennsyl-
vania slate floor tile in the living room
and dining room,; it is laid over a one-
inch-thick concrete slab. The largest
windows are in that area, and the
winter sun shines in, warming the
masonry.

Though the house has more south-
facing glass than most, the total win-
dow area is about standard. Despite
its extra insulation and energy-saving
features, the cost of the house—$55 a
square foot-—was also standard for
large, custom houses in the area.

Performance

The Chus’ house has not been inde-
pendently monitored for energy use,
but they did keep track of their en-
ergy bills for the first 1% years. The
first winter (1982) they spent $275,
at seven cents a kilowatt-hour, to oper-
ate their electric air-to-air heat pump
and a kerosene heater. Their average
cost for air conditioning during each
of two summers was $85. Superinsu-
lation contributes to the low cooling
as well as heating cost. And on sum-
mer nights the Chus open the win-
dows and turn on their whole-house
fan to cool the house. “We don’t usu-
ally turn on the air conditioner until
it’s in the 90s,” Mrs. Chu told me.

Total cost of heating and cooling
while they kept records came to $360
annually. According to the local utility,
a conventional new house in the re-
gion should cost $1,050 to heat and
cool with a heat pump. “That comes
out to a 66-percent saving for the Solar
Biangle,” Bennett noted.

The Chus further reduced their en-
ergy bills by installing a passive-solar,
batch-type water heater. But they do
not know how much it contributes. In
addition, Bennett’s careful attention
to providing daylight for every room
reduces lighting costs.

“It’s a comfortable house, laid out
for the way we live,” said Mrs. Chu.
And energy bills 66 percent below par
make the two-faced house very appeal-
ing—any way you look at it.



Reflector collector

Housed in an elliptical fiberglass envelope, the No-Box collector’s absorber plate collects
both direct and reflected solar heat. Claimed advantages over conventional flat-plate
collectors: higher efficiency and lower cost. It needs a flat, reflective roof, however.
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No-Box collectors
are mounted on
legs above a flat
reflective surface;
rows are spaced
to minimize shad-
ing and permit re-
flected solar ra-
diation to strike
back of absorber
(above). Flow re-
sistance is low, so
collectors are con-
nected In series
(left). There are
four major compo-
nents: fiberglass
envelope, 1.3-by-
6.6-ft. steel absorb-
er plate, and two
end caps. Each col-
lector weighs less
than 27 lbs. and
costs about $250.

By RICHARD STEPLER

L

ong and thin and suspended on
spindly legs, the No-Box solar col-
I lector looks like no other you’ve
seen. Invented by Israeli solar pioneer
Prof. Harry Tabor, the No-Box is inge-
niously simple: Sandwiched inside an
elliptical fiberglass envelope is a selec-
tively coated steel plate that absorbs
solar radiation, including reflected
radiation, on both of its faces. (Because
the No-Box absorbs a large fraction of
reflected solar radiation [albedo], it is
also called the albedo collector.) Un-
like conventional flat-plate collectors,
there is no box or metal pan to hold
insulation, absorber plate, and glaz-
ing. The advantages of the No-Box
collector, according to its Israeli man-
ufacturer, Miromit, are its higher ef-
ficiency and lower cost. |

The selective coating is Miromit’s
patented Miroblack, a coating applied
by an electroplating process that re-
sults in a surface that absorbs 93 per-
cent of solar radiation but emits only
12 percent. (An ordinary black surface
absorbs 90 percent and emits 80, so is
less efficient.)

As for cost, the collector itself costs
the same per square foot as a flat-plate
unit. “But the system price is much
less,” Don Booth of American Helio-
thermal Corp. (the U.S. importer) told
me. “That’s because the lightweight
collectors are easy to handle and in-
stall,” explained Booth. “In fact, where
a flat-plate system has an installed cost
of $30 a square foot, we expect the No-
Box to go out for $15.” (Prices are for
the collector array only; storage, pip-
ing, and controls for both systems cost
the same.)

The higher efficiency of the No-Box
also means that it takes fewer collec-
tors to obtain the same amount of solar
heat, claims Booth. “We figure a No-
Box system will need only 70 to 80
percent of the collector area of a flat-
plate system.” |

American Heliothermal (4986 Olive
St., Commerce City, Colo. 80022) will
be offering the system by the time you
read this.
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From Japan: two front-drives

Transverse front engines and front-wheel drive are features
of Mitsubishi’'s new-for-'85 subcompact Mirage (top) and lux-
ury sedan Galant (above). The Mirage economy-sedan and
LS models have a 68-hp four-cylinder engine. Mirage Turbo
has a 102-hp turbocharged four. Other standard features:
independent front and rear suspension, rack-and-pinion
steering, and power-assisted front disc brakes. The Galant
has a 101-hp engine with electronic fuel injection, plus a
four-speed automatic transmission with an overdrive-lockout
button for heavy traffic.
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J Guided bus

British bus drivers won’t
have to steer these double-
deckers—at least on part of
their routes: Buses leave or-
dinary roads and enter traf-
fic-free tracks where guide
wheels handle steering. En-
gland’s first guided buses
are slated for service in Bir-
mingham this year.

Three-wheeler

Pedal away on Uni-Bike
without the weeks of prac-
tice needed for unicycles,
says its maker (Products &
Patents Ltd., 140 Broadway,
Lynbrook, N.Y. 11563). The
three-wheeler has skate-
board wheels in front of its
large wheel. The added sta-
bility also makes it faster.

ACTUATING
FIN
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ORIFICE

- VALVE BODY

SPRAY HEAD

TERMINAL
ORIFICE

VALVE PLUG

>
Glow tubes

Line Lite, a Dutch-invented,
low-cost alternative to neon,
glows when illuminated with
ultraviolet light. The PVC
tubing, available in various
sizes and 11 colors, can be
shaped as desired. For infor-
mation: Netherlands Consul-
ate General, 1 Rockefeller
Plaza, New York, N.Y. 10020.

¢ Fan valve

A fan-shape pattern for bet-
ter coverage and uniformity,
clog resistance, and 50 per-
cent less finger pressure—
that’s what Danvern Fan-
spray valves (top) offer for
its spray cans, says The Lu-
cas Group (Cleveland, Ohio).



3 Classic kit

Like a classic 1952 Jaguar
XK 120 in your garage? This
version, built on a Pinto-
Mustang frame, goes to-
gether with home-workshop
tools, says British Motor
Cars, Ltd. (100 Sonwil Indus-
trial Pk., Buffalo, N.Y. 14225).
A component kit is $7,245;
the frame package is $1,750.

Bomber radar

What looks like a honey-
comb is the B-1 bomber’s
phased-array radar. The sys-
tem has 1,526 phase-control
modules that replace old
side-to-side scanning dishes
of earlier designs. Boeing
Military Airplane (Seattle,
Wash.) is testing the West-
inghouse-built system.

‘_.I‘I.

Mach-25 cruiser

A transatmospheric vehicle
(TAV) under consideration
at McDonnell Douglas Corp.
would cruise at 25 times the
speed of sound more than
300,000 ft. above the earth.
TAVs are under study for
the U.S. Air Force, which
wants a near-space vehicle
that lands conventionally.

British Ford’s ultra-low-
slung UF02 set a new fuel-
economy record—an amaz-
ing 3,803 mpg—topping an
earlier record by 670 mpg.
The 49-1b. vehicle is made
with composite materials.
Drag coefficient is only 0.113.
A 15-cc (nine-cu.-in.) engine
chain-drives one rear wheel.
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What’s New

VIP jet

New winglets boost both
speed and range on the
military version of the Gulf-
stream Aerospace G-III. To
replace the aging fleet of
Lockheed Jetstars that now
transport Air Force brass,
the service will buy 11 of the
$13 million planes by 1988.

Tilt-rotor copter

The BAT is Bell Helicopter
Textron’'s entry into the
Army'’s “light helicopter ex-
perimental” design contest
[PS, Feb.]. The 8,000-1b. ad-
vanced tilt-rotor chopper
(shown in mock-up) has a
single-pilot cockpit, retracta-
ble landing gear, and 20.5-
ft.-dia. rotors.

EELL ADVANCED TILT ROTOR

<
Pocket binoculars

For a slim look—and a sharp
focus on a rare bird or fa-
vorite horse—Minolta’s bin-
oculars have roof-prism op-
tics. The pocketable glass-
es (they fold) have internal
focusing to keep out dust.
Five models, from a 7 x 22 to

a 7-18 x 28 zoom, cost from
$158 to $280.
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10 Soft cooler

With four layers of insulat-
ing fabric and a magnetic
seal, the Arctic Tote can keep
eight Ibs. of frozen meat from
thawing for up to 36 hours,
claims AMK Designs (Box

The 12-by-seven-by-seven-
in. cooler costs $25; 16-by-
10-by-10-in., $35.

y .’

6232, Duluth, Minn. 55806).

Wireless alarm

An after-hours break-in?
The worker’s pendant alarm
transmits a coded radio sig-
nal. Miniature radio trans-
ceivers plugged into electric
outlets relay the signal via
office or factory wiring to
a security center. Maker:
Rutal Ltd., Anchor Rd., Bris-
tol BS1 5TT, England.




What’s New

in Home
Improvement

BY SUSAN RENNER-SMITH

AirTrol

Snap-on thermostat

Most programmable thermo-
stats demand a tricky rewir-
ing job. But the $50 Autostat
attaches to the existing man-
ual thermostat. Microproces-
sor-controlled keys permit
eight different settings daily.
Pittway Corp. (780 McClure
Ave., Aurora, Ill. 60504) also
makes a round version.

Stair sealer

Styro/Dome, a molded poly-
styrene shell fused around a
foam core, insulates attic
stairways without blocking
attic access. Foam weather-
stripping seals edges of the
hinged dome. The $189 unit

has an R-value of 13, says
Styro/Dome Corp. (Box 220,
Yorktown Hts., N.Y. 10598).

fHanging shelves

Open rafters convert to in-
stant storage space with Sus-
pend-A-Shelf. The 24-by-20-
in., heavy-gauge-steel shelf
support hooks over the raft-
ers. The $20 set holds two
24-in. shelves. Marketing Con-
cepts, 838 Lori Lane, Chula
Vista, Calif. 92010.

Fresh-air supply

Is too much—or too little
—outside air feeding your
forced-air furnace? Air-Trol
installers set the air-intake
controller to provide the
amount needed for maxi-
mum furnace efficiency. The
$100 unit also cuts drafts,
says International Flue Saver
(Box 42, Monee, Ill. 60449).

All-glass window

Raise the bottom pane, and
the counterbalanced top pane
drops the same amount to
help convection cooling. Pul-
leys and cords link the plas-
tic-edged, sashless panes,
which slide in an aluminum
frame. Kenneth Shugg Join-
ery, 27-31 Coora Rd., South
Oakley 3167, Australia.

¢ Insulating rollers

Made of double-walled, foam-
filled aluminum, Mini Roll-
shutters insulate and protect.
The German-made rolling
shutters, recently available
in the U.S,, save up to 65 per-
cent of energy costs, accord-
'ing to the importer, Perfecta
(5885 W. 34th St., Houston,
Texas 77092).

Versatile lights

The Gimbal track light has
a sparse, modern profile—
and more. It comes in line-
voltage and low-voltage ver-
sions. A power pack con-
verts line voltage to low volt-
age. Maker: Capri Lighting,
6430 E. Slauson Ave., Los
Angeles, Calif. 90040. $49.
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Whaf’s New Back saver

in Tools

BY V. ELAINE SMAY

Auger add-on

You can convert your chain
saw to a burly drill with
Stihl's BT-310 drilling attach-
ment. It fits 10 different Stihl
saws. Bits are available in
two lengths and a variety of
diameters (from %6 to 1Y%
in.)—for drilling wood, ice,
or rock. Price: $120; the
bits are extra.
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Big-bite band saw

The BS-50N bench-top band
saw ($995) from Ryobi (1158
Tower La., Bensenville, Ill.
60106) will cut wood up to
seven in. thick and has a
nine-in. throat. Also from
Ryobi: The BS-360NR band
saw (not shown) cuts wood
up to 12%; in. thick, has a 12-
in. throat, costs $1,400.
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You can sit on the swivel
seat of the Garden Scoot ($60)
and roll down the rows, weed-
ing, thinning, and harvesting
without straining knees and
back. It's also handy indoors,
says G. S. Products (62 Lo-
cust St., Dubuque, Iowa 52001).
A $10 kit converts it to a
three-wheeler.

(0 New-tech hole saws

Metal-cutting and carbide-
tip wood-cutting Credo En-
duro hole saws cut five times
faster and last 50 times long-
er than others, claims Omark
Ind. (2765 National Way,
Woodburn, Ore. 97071). Two
saws of a size (1 to 2'2 in.)
lock together, as shown, to
form a convertible system.

Sl
Flex-shaft saw

A flexible drive shaft on two
Craftsman table saws means
more power delivered to the
blade, claims Sears. Model
24168 ($500) has a 1V1s-hp mo-
tor and a 27-by-40-in. table.
Model 24169 ($600) has a 1%6-
hp motor and a 27-by-44-in.
table. They’'ll be available in
stores in January.

One-for-all saw

Here's a saw that cuts six-in.-
dia. logs; does plunge cuts,
circles, and scroll work; and
cuts pipe and thin-wall tub-
ing up to two in. thick. Its
large base tilts to let you cut
a 4x4 at a 45-deg. angle. No
wonder the maker, Wen, calls
it the All Saw. Around $35.




Three new ways to roll on paint

A 's-gal. reservoir in Sears’ E Z Roller (top left) holds your paint, which is picked up by a
feed roller and transferred to the paint roller. One fill covers an eight-by-10-ft. area, ac-
cording to Sears. E Z Roller is $20. Black & Decker’s Power Painting System (above left)
uses a carbon dioxide cartridge, seltzer-bottle style, to pressurize the system and move
paint from the refillable container up the four-ft. tube to the control handle, which holds a
roller, brush, or pad. Result: quiet, cordless power painting. The kit (about $50) comes
with two one-qt. containers and a faucet connector for cleanup. The Paint Pal (above
right) from Campbell Hausfeld (100 Production Dr., Harrison, Ohio 45030) pumps paint
directly from the can (qt. or gal.). A 12-ft. tube delivers the paint to pad or roller. Both
Paint Pal ($80) and B&D’s Power Painter are for latex paint only.

g i
Multi-mode jigsaw

For intricate cuts, you set
the Skil model 4395 jigsaw
on auto-scroll, and the blade
follows as you steer the saw.
The $60 saw has five orbit
settings to let you choose the
best cutting speed and ac-
tion for the material. Also,
the blade can be locked at
90-deg. intervals.

Powerful circular

The latest line of Skilsaws
offers increased horsepower,
integral blade-wrench stor-
age, and a lock-off button
designed for right- or left-
handers. Most-powerful in
the four-model series, model
5350 (shown), has a 2¥-hp
motor, 7Vs-in. blade, and costs
less than $80.

Tools or art?

These brass, steel, and rose-
wood tools are museum qual-
ity but made for use. The
TS-2 try square ($47) is ac-
curate to within £0.002 in.,
claims Bride City Tool Works
(2834 N.E. 39th Ave., Port-
land, Ore. 97212). The $27
SA-2 scratch awl’s blade
flexes for accurate scribing.

¢ Chain-saw pivot

You’'ll work with less fatigue
and end kickback hazards
with the Utilitip stabilizing
tip on your chain saw, says
Utalitip Inc. (Box 11704, Rock

Hill, S.C. 29731). The tip has
jagged teeth that dig into the

ground; to cut, you simply
pivot the saw down through
the log. Price: $19.

¢ Liquid mask

A release agent in Wagner's
(Glass Mask keeps paint from
sticking tightly to glass. You
apply it with the sponge ap-
plicator; when the paint is
dry, you pop on the scraper
blade and clean off the glass.
The tool ($8) leaves a Vie-in.
band of paint to seal between
glass and trim.
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What’s New
in Electronics

BY WILLIAM J. HAWKINS

Smart terminal

The 14-in. screen on the Ra-
dio Shack DT-100 terminal
displays up to 132 cols. by
24 rows of data and shows
special character attributes,
such as underlining. Soft-
ware parameters may be
changed and stored in its
nonvolatile memory. (It's DEC
VT-100-compatible.) $795.

<>

Home controller
Pressing buttons on that in-
frared remote signals the GE
Homeminder control box to
turn on lights and appliances
around your home or to ad-
just the heat or air condition-
ing. The box connects to a
TV for on-screen menus of
times and events. Price: about
$500 with six remote modules.

Credit-card radio 0

Only about the size of a cred-
it card and %32 in. thick, the
Panasonic H25 is a complete
AM-FM-stereo radio. A re-
chargeable nickel-cadmium
battery powers the 1.3-oz.
unit for up to five hours. Re-
charger, stereo earphones,
and carrying case are includ-
ed in its $100 price.

LCD portable

Pop the top—it’s an eight-
line-by-80-character LCD
display—and go to work on
this Epson four-lb. portable
computer. Included pro-
grams such as WordStar are
in the ROM; the PX-8 saves
data on a built-in microcas-
sette or optional disk drive.
With 64K of memory, it's $995.

DINERS CLUB
INTERMATIOMNAL

e %ﬁ %higﬁi

iﬂ"i _r r ﬁm?f.ﬁ”

.

S
Name caller

Remember her name but not
her phone number? Don’t
worry: Type “Mom” on the
keyboard, and the Alpha X
phone looks up the number
in its 255-number memory
and dials it. Distributed by
Panel Research and Devel-
opment, 105 W. 55th St., New
York, N.Y. 10019. $550.
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{0 Roll-up phone line

Adding an extension cord
to your phone is easy. But
where do you put all that
spidery wire when it’s not
needed? Answer: in the
Cord Caddy, made by Reco-
ton (46-23 Crane St., Long Is-
land City, N.Y. 11101). Its
20-ft. extension rolls up with
a twist of the handle. $20.

FM-and-AM stereo 0

You're looking at the first
AM-stereo radio that’s not a
prototype—you can buy it
for $90. The Sony SRF-A100
portable decodes all four
AM-stereo encoding systems
(Harris, Kahn, Magnavox,
and Motorola). And it plays
FM stereo, too.




What’'s New
for Your Car

BY JACK KEEBLER

Battery saver

Heatermeter automatically
cuts off the rear-window de-
froster after 15 minutes to
prevent unnecessary battery
drain. The electronic timer
is easy to install, says the
maker, Automotive Electron-
ic Ltd. (Oxted Mill, Spring
Lane, Oxted, Surrey RHS8
9PB, England).

Plastic wheel

This fiberglass-reinforced
composite wheel weighs 17
percent less than compara-
ble aluminum wheels, won't
corrode, and improves bal-
ance, says Motor Wheel Corp.
(Lansing, Mich.). The com-
pany plans to introduce it to
the U.S. automobile indus-
try this year.

High-speed tires

The Michelin Sport XGT is
the latest VR-rated (130-mph)
tire from Europe. Wide lon-
gitudinal grooves, open-block
tread pattern, and open-
shoulder design allow rapid
water escape from beneath
the tire to combat hydroplan-
ing and increase wet-weather
handling. Price is not yet set.

Hazard light

Firefly flashes its warning to
traffic for up to 75 hours in
all weather on a set of six
D-size flashlight batteries,
according to Firefly Interna-
tional (7300 Lincolnshire Dr.,,
Sacramento, Calif. 95823).
Electronic circuitry reduces
power needs. Price: $39.95.

>
Security cap

VersaCover turns your mini-
or full-size pickup bed into
lockable storage space. It’s
made of high-impact ABS
plastic. R.K. Hather (6000
Joan Place, San Luis Obispo,
Calif. 93401) says it improves
highway mpg when closed
by up to nine percent. Mini,
$454; full-size, $554.

<] Pickup tent

Mini-Dome, a nylon tent by
Engel Design (Box 16766,
Seattle, Wash. 98116) for pick-
up beds, collapses into a five-
Ib. bundle that stows behind
the truck’s seat. Aluminum
poles support it; screened
entry and windows lock out
insects. Price for short bed,
$249; long bed, $259.

Snow grip

Campbell 1900-series snow
cables are easier to store
and mount than convention-
al snow chains, and provide
snow-chain-style bite with-
out as much vibration, even
at higher speeds, says Camp-
bell Chain (Box 3056, York,
Pa. 17402). Price: $60 to $78
for 12- to 17-in. rims.
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Easy-to-install

~ Wwireless
security systems

Without wires to link transmitters to a central receiver, these systems can
usually be installed in a day. They have many advantages over hard-wired
systems, and because the receiver monitors the transmitter’s computer-encoded
messages constantly, you always know whether the system is working.

By DAVID PETRAGLIA
Drawings by Adolph Brotman

deter would-be burglars, but

installation can be time-consum-
ing and tricky. So if you're looking for
a reliable, easy-to-install method of
protecting house and family, here’s
your chance to stop a thief.

Now you can secure your home’s pe-
rimeter in one day—with a wireless
security system. You won't need to
wire the sensors to a control panel—
as in a hard-wired system—because
they're linked to battery-powered
transmitters. These components can
be easily concealed, so there’s noth-
ing to advertise the location of secu-
rity components to a prowler; what
can't be seen can’'t be bypassed. And
unlike a hard-wired system, you can
take a wireless system when you
move.

This approach to security might
more accurately be called a wireless
sensing system. You'll still need to
wire the receiver to a control panel
(where you can turn the system on and
off) and to an alarm. A wireless sys-
tem works on a simple principle. A
transmitter is alerted when a sensor’s
circuit is opened (as when a door or
window is moved) and broadcasts a
radio-frequency “sound-the-alarm”
message to a central receiver. In the
better systems (see table) the commu-
nication between transmitter and re-
ceiver 1s sophisticated and constant.

In these systems, the transmitter’s
broadcasts consist of eight to 20 bits
of computer-encoded information and

H ard-wired security systems will
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are monitored or supervised by the re-
ceiver at intervals that vary from
system to system. Transmitters are
linked to a channel on the receiver:
Each channel has a display to indi-
cate that the alarm has been triggered
or that the transmitter’s signal isn't
being received. (Reception problems
may be due to low batteries or block-
age of the signal by later installation
of a large metal appliance such as an
air conditioner.) The display can be a
two-digit numeric code or two light-
emitting diodes (LEDs), depending on
the system. If both LEDs are unlit or
if the code remains “all’'s well”—which
you can spot at a glance—your house
i1s protected.

Prices and installation methods for
wireless systems vary, depending pri-
marily on whether the system is, say,
the Sentrol 7000 series—the most ad-
vanced system—or one of the others.
However, in all of the better systems
you will have to program in a com-
puter code, install and test sensors and
transmitters, and find a central loca-
tion for the receiver.

What singles out the Sentrol 7000
series is the ingenious combination of
sensor and transmitter. In other sys-
tems each sensor is wired to a ciga-
rette-pack-size outboard transmitter,
which attaches to a nearby surface
with dual-faced foam tape. In the
Sentrol system one part of a two-piece
magnetic switch is enclosed in the
same unit as the transmitter, so you
don't have to run a wire between the
two components. And both the trans-
mitter and magnet are easily con-
cealed in holes drilled in the frames
of windows and doors.

A Sentrol 7000 system, however,
isn’t for everyone. It's the most expen-
sive wireless system, and not every
house has door and window jambs and
frames deep or wide enough to accom-
modate the transmitter. A system with
an outboard transmitter costs less,
adapts easily to various installation
conditions, and can also be concealed.

Picking a code

The first step in installing any of
the better wireless systems is to for-
mulate your own computer-encoded
signal for the transmitters. All receiv-
ers have a bank of dip switches, which
you throw or don't throw to devise your
code. There are two sets of switches,
one for a general code for the house,
the second for each transmitter.

You can devise a code for each trans-
mitter, which assigns it a channel on
the receiver, or you can have two or
three transmitters share the same
code and a single channel. If you have
French doors, for example, you’ll need
two sensors and transmitters, but you
may want to consider them as protect-
ing one entry.

Next, decide where each sensor and
transmitter will be installed. The dis-
tance from the receiver should be no
problem, as transmitters have a range
of 200 feet. But keep in mind that the
transmitter’s talk path can be blocked
or deflected by metallic materials such
as the foil face of insulation or metal
studs.

To be sure the transmitter will func-
tion in its proposed site, turn on the
receiver (but don't connect it to the
alarm). Now hold the transmitter and

Continued
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Install Sentrol transmitter vertically

(photos above). Use 1Vi6-in.-dia. auger
bit to drill five-in.-deep hole to take the

 transmitter. Directly opposite in top

sensor in place, and break the sensor’s
circuit. If the alarm light goes on, the
placement is fine. If the alarm light
remains off, move the transmitter
—ausually a few inches is all that’s
needed—and retest.

Many types of sensors can be used
with outboard transmitters in wire-
less systems. For doors, I recommend
a plunger switch, which is one-piece
and easily concealed; for windows (and
ill-fitting doors), a magnetic switch.

To install a plunger, use a %-inch
spade bit to drill a hole 2% to three
inches deep, several inches from the
floor on the hinge side of a door. Clear

edge of door, about 3 in. off center
from the first hole, drill ¥:-in.-deep hole
for the magnet. Position of magnet and
transmitter can be reversed.

switch to ensure that the plunger will
be completely depressed when the door
is closed. Drill holes for the anchor-
ing screws, then drill a Yi-inch hole
through the jamb for the wires to the
transmitter.

Use standard 22-gauge, two-conduc-
tor wire to connect the sensor and
transmitter. Plunger switches don't
have wire terminals, so you’ll have to
solder and tape the leads together.
Magnetic switches, on the other hand,
are surface mounted and have termi-
nals, so installation amounts to drill-
ing holes for the anchoring screws.
The location of a magnetic switch on

the window opens. On a door, how-
ever, install the switch just below the
header, where it’s least likely to be
jolted by passing feet. Secure the mag-
net part of the switch on the door and
the other part directly opposite it on
the frame.

You must test the connection be-
tween the sensor and transmitter
before proceeding, particularly if
you're using a plunger switch. Test the
sensor by connecting the wire to an
ohmmeter. Then install the sensor, and
mount the transmitter. This connec-
tion must also be tested. Turn on the
receiver, but don't connect it to the
alarm. Close the door or window, and
check the alarm light. If it’s on, the
connection hasn't been made. In the
case of a plunger, the wires probably
aren’t firmly connected.

Next, break the sensor’s circuit. If
the alarm light is off, the wires proba-
bly shorted. This is more likely to
happen during installation of a plung-
er switch than of surface-mounted
switches. The hole may not be large
enough to accommodate the wires and
sensors without pinching them to-
gether. Remove the plunger, and drill
the hole deeper. Then re-wrap the
wires.

You can conceal an outboard trans-
mitter in the basement between joists,
but you’ll have to drill a hole for the
connecting wire. Make sure there’s
nothing in the drill’s path besides
wood. Then drill down at a 45-degree
angle with a Vs-inch bit.

Finally, install the receiver in a
well-traveled part of the house so that
you’'ll have numerous opportunities
throughout the day to check the sta-
tus of the sensors and transmitters

the weatherstripping around the a window varies, depending on how with a glance.
PS comparison table: four popular wireless security systems
Compatibie with
other sensors
Manufacturer and Automatic Frequency of Transmitter battery Concealed (smoke detector, High radio-frequency Receiver Receiver Transmitter
model supervision supervision life (yrs.) transmitter panic button}  interference immunity channels price ($)  price (%)
Ademco, 165 Edeen Way, MNO No Yes Yes 3 30 30
Syossel NY 11791 (Tel-Stat)
Linear Corp., 347 5 Glasgow Yes Mo Yiees Yes 32 rn.a. na,
Ave, . Inglewnod CA 90301
(5537}
Sentrol, 10831 S. W Cascade Yes 35 sec 5 Yo Yos Yes 16 240 5()
Ave., Portland OR 97223
(000 series)
franscience, 179 Ludiow St Yee ] No Yes Yeg 16 G0 30
Stamford €T 064902 (R-350)

The best systems share three traits: immu-
nity from radio-frequency interference, con-
stant self-supervision, and concealment.
Immunity, guaranteed by sophisticated com-
puter codes, prevents false alarms that can
be set off by garage-door openers, portable

phones, or other signals in the area. Only Tel-
Stat’'s receiver, among the better systems,
doesn't monitor or supervise the transmitter’s
signal-—you must open the sensor's circuit
to test the system. Concealment Is easiest
with Sentrol, but other systems can also be

hidden. A wireless system s not complete
without a control panel ($100), a siren ($50),
and a key-switch or push-button remote con-
trol ($50) to turn the system on and off. Op-
tional are smoke detectors and hand-held
panic buttons, which are linked to the receiver.
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By LEN FELDMAN
Photo by Greg Sharko

The author is an outstanding author-
ity in the audio and video fields. He
maintains a fully equipped testing lab
to evaluate the latest products.

A

bout two vears ago, when the
price of compact-disc players av-
eraged $1,000, I acquired one of
the first-generation machines. At that
time 1t was almost 1impossible to find
enough digital discs for the new play-
ers in U.S. stores [“Byve-bye, LP...
Hello, CD?” PS, Nov. '83].

Things have changed. Now, second-
and even third-generation players cost
less than half the price of early CD
machines. And there’s no skimping on
features or performance in the new
models. In fact, some $500 CD players
today offer more features and better
technical performance than my “vin-
tage” $1,000 machine.

In part, that’s because new super-
dense microcircuits developed for CD
machines have added features and
trimmed manufacturing costs. And ex-
perience gained from making the ma-
chines, along with growing competi-
tion, has helped further cut back prices.
Most major audio firms now offer one
or more CD players.

Discs are more plentiful, too. Some
stores discount the 2,000-odd CD al-
bums now available to between $13
and $18. And by early 1985 you should
see another 1,000 titles in catalogs.

Lab tests I've conducted on more
than 50 CD players, including many
newer models in recent months, make
it clear why some of the newer low-
cost machines are better than earlier
high-end models. The new units offer:

® Better automatic correction of
disc defects.

® Superior tracking of the laser
pickup.

® More programming capabilities.

® Faster selection-access time.

And although the fundamental elec-
tronic-performance specifications are
similar for all CD players, I've found
that subtle sonic differences do exist
from one player to another.

The developers of the compact-disc
format, now an accepted world stan-
dard, established an elaborate error-
correction system—compensation for
“missed” digital data. This includes a
combination of redundant encoding as
well as other sophisticated signal-
manipulation techniques that enable
a CD player to recover and reproduce
the intended signals correctly.

Given a perfectly produced mint-
condition CD that hasn’t been mishan-
dled in any way, you probably couldn’t
tell the difference between a CD player
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with only basic error-correction cir-
cuitry and one that can handle long
data omissions without missing a beat
in the music. But you can be sure your
CDs will gradually acquire minor im-
perfections: fingerprint smudges, dirt
particles, and the like. And that’s
when the differences in error-correc-
tion capability from one machine to
the next become more apparent—and
more 1mportant.

In my tests for error correction I use
a special test disc from N.V. Philips,
a co-inventor of the compact-disc sys-
tem. Three types of internal defects
on this test disc—an opaque wedge,
opaque dots, and a simulated finger-
print smudge—partially or totally
obscure microscopic disc pits that rep-
resent music.

I've tested some first-generation
players that mistracked on the nar-
rowest section of the wedge. My more
recent tests have shown that most of
the newer machines are much better
in this respect than earlier players.
All of the models listed in the table
passed this test.

But a CD player depends on more
than error-correction circuitry to track
a disc. Also critical is the stability and

precision of the servo-tracking mech-
anism, which guides the laser pickup
over the disc surface. It's difficult to
separate error-correction from servo-
tracking accuracy when testing a CD
player because the two are closely
related. An inferior tracking system
will produce the same audible effects
as the inability to correct missing da-
ta on a disc. How do I test for track-
ing? I've found that simply tapping the
top and sides of a CD player as it op-
erates provides a good indication of
tracking-systemstability. You'd be sur-
prised at the differences that show up
between players when I conduct this
simple test. This shock test will be
even more important as car CD play-
ers become available later this year
(see box, Digital Audio on the Road).

Random-access programming

In addition to superior error-correc-
tion and tracking capabilities, new
machines offer more convenience fea-
tures. Discs may store more than an
hour of music on one side. Often, es-
pecially with popular-music albums,
more than a dozen selections are avail-
able on a disc. Besides the digitally

Continued

Digital audio on the road

About 18 months ago some other audio writ-
ers and | toured factories throughout Europe
where players and compact discs were already
being made. Our hosts from N.V. Philips man-
aged to mount a standard CD player atop the
dashboard of the minibus we traveled in. The
player was perched on a sponge-like pad, and
its power supply was adapted for 12-volt bat-
tery operation. We were all amazed that the
CD player could play “on track’ as our little
bus sped along the highways of Holland,
Belgium, and West Germany. Only occasion-
ally, when we hit a major pothole in a city
street, did the player mute. But even then
playback was restored in a split second.

After that experience | wasn't surprised to
learn that several manufacturers are about to
introduce CD players for cars. Sony, Pioneer,
Mitsubishi, and Fujitsu have all exhibited pro-
totypes of car CD players. Sony, for example,
1s offering two models, both of which are DIN-
sized units. (DIN is the German standards
organization, which has, among other things,
standardized the size for car-dashboard cut-
outs.) The Sony CDX-R7 is a combination AM-
FM-radio-CD player; the CDX-5 is a CD player
only. The optical laser pickup in both of these
models is only one-third the size of laser pick-
ups in Sony's home CD machines. Very-large-
scale integrated circuitry has also contributed
to the small size and light weight of these
first car units,

The CDX-5 is designed for the car driver:
You can operate it with ease and a minimum
of distraction. As you insert a disc, for exam-
ple, it is automatically drawn into position
for play. A large “music sensor” button lets
you skip directly from song to song in either
direction. A “music scan” feature runs through

the disc in forward or reverse at 10 times
normal speed. Samples of music are audible
at normal pitch during this fast-speed scan-
ning, but at reduced volume.

Pioneer has handled the problem of fitting
a CD player into a car somewhat differently.
The company’'s CDX-1 player, slated for intro-
duction early in 1985, consists of two sepa-
rate components: an operating module and a
hideaway processing module. The processing
module houses the power source and the con-
verter that converts digital information on
a disc into music. The processor can be
installed in a remote location such as under-
neath the car seat. The operating module—
the “‘hands-on'" unit—can be installed in
almost any car-stereo dashboard opening.

An anti-vibration design is said to elimi-
nate tracking errors, and a doorless, dustproof
disc-insertion slot protects the compact disc
from scratches, stains, and cigarette smoke.
The CDX-1 will be equipped with convenience
features that include music search with two-
second access time, skip search, music scan,
song repeat, and complete-disc repeat. A fea-
ture specifically designed for the car environ-
ment is the CDX-1's temperature-sensing
system. If the unit detects a dramatic rise in
ambient temperature, the disc playback auto-
matically disengages to prevent damage to the
laser-pickup system.

In the months and years ahead, you'll see
CD players offered as factory-installed options
by domestic and foreign car manufacturers.
The transition from eight-track cartridge tape
players to cassette players in cars took almost
a full decade. | have a feeling that accep-
tance of CD players in cars won't take nearly
as long.—L. F.




encoded audio signals, CDs carry other
useful encoded data: track numbers,
time per selection, and total time per
disc, for example. Although most early
CD players displayed the track or se-
lection number being played, few per-
mitted you to program selections in
any order. But some of the new lower-
cost machines do just that.

For example, Sansui’s $500 PC-V300
can be programmed for up to 23 dif-
ferent selections, played in any order
you like. The new Marantz CD-54, a
very compact machine with a price of
$649, lets you program 24 separate
selections.

Classical-music CDs often have
their tracks subdivided into separate
portions known as index numbers. For
example, a complete symphony’s four
movements might be recorded on a CD
as tracks one through four; each move-
ment might then be further subdi-
vided into index numbers. These index
points might indicate the start of spe-
cific musical themes or melodies with-
in a movement. Some new CD players
not only display these index numbers
along with the main track numbers
but also allow you to start the music
at the index points within a given
track. There are even some CD players
(usually the higher-priced models)
that enable you to find a given point
on the disc by means of a time refer-
ence. You might, for example, com-
mand the player to begin playing two
minutes and 23 seconds into track
four.

Player differences

Are there any major performance
differences between various CD play-

ers? The measurements I traditionally
use to evaluate amplifiers, tuners, and
other audio electronic gear don’t tell
very much about how a CD player will
sound. Frequency response is flat from
20 Hz to 20 kHz, with maximum var-
iations rarely exceeding one dB over
that entire audio spectrum. Minor
frequency-response variations usually
occur near 20 kHz, where sharp cutoff
filters roll off the response. In addition,
harmonic and intermodulation distor-
tion typically measure 0.008 percent—
far below human perception.

Dynamic range

The dynamic range of CDs, one of
their most outstanding advantages,
typically measures more than 90 dB.
Most players are about the same in
this important specification.

So if the basic performance specifi-
cations are about the same for all CD
players, what should you look for
when com