a while listeners find themselves speak-
ing more rapidly and sometimes even
feeling a bit rushed in other ways
besides speech. The reverse is true for
speech expansion, in which voices are
greatly slowed down.

This slowing-down feeling is actu-
ally accompanied by a slowing-down
of metabolism, said Dr. Gates, which
could be used to produce a helpfully
relaxed condition in people suffering
from heart ailments.

Mental illness, too, could benefit
from speech compression, Dr. Gates
said. Instructions or therapeutic com-
mentaries could be given in com-
pressed form with all the normal in-
flections, yet too rapidly for the pa-
tient’s “usual mental barriers” to form.

The Navy has a problem which could
easily be solved by the compressor,
since the device enables the speed and
pitch of a voice to be varied inde-
pendently of each other. Deep-sea
aquanauts who breathe high-pressure
atmospheres of oxygen and helium
suffer a pronounced “Donald Duck

effect” which can sometimes make
speech comparatively useless. An
instant playback compressor would

lower the pitch of their voices while
maintaining normal speed.

The Navy is investigating this prob-
lem with several speech compressors
of its own.

Normal speed for humans is actu-
ally less efficient than that of many
animals, said Dr. Gates. “Research
with birds and recordings of dolphins
substantially slowed down give evidence
that man, comparatively speaking, is
operating in low gear,” he said.

The sounds of such creatures, who
have been in prolonged contact with
human beings have been slowed and
broken down and found to contain
traces of human words, Dr. Gates said.
Although it is still “cloud nine,” he
said, there is the possibility that speech
compression could actually lead to com-
munication with these animals.

The key to the compressor’s opera-
tion is the fact that while the speed
of a voice being played back on a tape
recorder depends solely on the speed
of the tape, the pitch of the voice
depends on the speed at which the
tape passes across the playback head
of the machine. By spinning the play-
back head in the direction of tape
travel, the relative speed of the tape
across the head is reduced, thereby
lowering the pitch. If the head is
rotated in the opposite direction from
tape travel, the pitch of the voice
during playback increases.

A Crack in ‘Able’

One of the many organizations that
keep watch over the nation’s burgeon-
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ing space program is the National
Academy of Science’s committee on
“Potential Contamination and Inter-
ference from Satellites.” It was created
several years ago to study Project
West Ford, in which hundreds of mil-
lions of copper needles were orbited
in an attempt to establish a jam-free
communications network. Astronomers

at the time expressed fears, since
shown to be unfounded, that the
needles would interfere with their
observations.

A few months ago, the astronomers
were up in arms again about another
project that they thought would en-
danger their seeing, and again the
committee stepped in to investigate.
Their concern arose when the National
Aeronautics and Space Administration
collaborated with the Defense Depart-
ment to spend almost $500,000 on
studies of a gigantic mirror (SN:
1/14), 2,000 feet across, to be as-
sembled in a synchronous orbit 22,300
miles above the earth, where it would
literally turn night into day by beam-
ing the sun’s rays down to selected
spots on earth—such as Vietnam.

What concerned the astronomers was
the chance that the mirror’s great
light would spoil their observations
over a large piece of the sky, especially
if its attitude control system malfunc-
tioned, leaving it free to shine any-
where it wanted.

By all indications, however, the mir-
ror has been shattered before it was
ever built. And the scientists had little
to do with it.

Another concern was that the light
would disturb the rhythms of plant and
animal life.

I¥'s simply too impractical and too
expensive, according to Dr. John W.
Findlay, head of the Academy com-
mittee and director of the National
Radio Astronomy Observatory in
Charlottesville, Va. “It’'s obviously a
Saturn V operation,” he said, referring
to the giant booster the inclusion of
which would make the project both a
large and costly venture. Besides, Dr.
Findlay added, “there isn’t any real
demand.”

NASA has its own scientific advis-
ory committee for the project, headed
by Dr. Charles Townes of MIT, but
Dr. Townes has already stated that
he expected to rely on the Academy
committee’s recommendations. These
will be delivered this week in a report
to the Academy’s Space Science Board.

A NASA official, questioned about
the future of the project, said, “I
doubt whether it will be pursued.”
Neither NASA nor DOD is ready to
officially kill the plan, he said, “but
for the time being no further work
will be done on it.”

“Well,” said Dr. Findlay, “I'm glad
to hear them say it.”
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Engineers Find
Ocean Formidable

“A unique and generally harsh en-
vironment as compared to atmospheric
air for the operation of machinery”
sounds like a pretty good description
of space, perhaps an engineer’s warn-
ing from a decade ago. Yet the warn-
ing was heard last week, and is becom-
ing the concern of more and more
scientists and engineers involved not
with space, but with the world’s oceans.

There was fair evidence—at the New
York meeting of the Institute of Elec-
trical and Electronics Engineers—that
there are as many unsolved technical
problems facing aquanauts as faced
astronauts a decade ago.

As in space, the most critical is the
support of life. Although the amount of
oxygen in the breathing medium can
safely vary over 80 percent at sea
level, according to Navy deep-sea en-
gineer David Harrell, anything more
than a one percent variation is “unac-
ceptable” at a depth of 1,000 feet.

The easiest solution is to use pre-
mixed gas in an “open circuit” system
such as a conventional diving lung, in
which the exhaled gas passes out into
the water. But this is so wasteful of
gas that it is impractical at great
depths. The need, Harrell said, is for
an efficient recirculating system, ‘“bet-
ter than those that exist today.” In
addition, lightweight power supplies and
some kind of navigation system are
needed for man to explore the ocean
bottom unfettered by an umbilical
cord.

The research submarines that try
to fill the gap are often poorly designed,
operating “only at the expense of con-
stant overhaul and replacement, or are
jury-rigged to get by,” two other Navy
engineers reported.

Of the three ways of building re-
search submarines, all so far have their
drawbacks, said Joseph F. McCartney
and Thomas D. Morrison of the Navy
Marine Engineering Laboratory. The
first way is enclose everything inside
pressure hull. However, the size and
weight of the hull both have to
increase as the intended depth becomes
greater, and the hull is necessarily
weakened by every propeller shaft or
piece of pipe that must go through it.

Another approach is to mount as
much instrumentation as possible out-
side of the main hull, housed in some
liquid that will maintain sea pressure
but free of the corrosive effects of ocean
water. Unfortunately, the engineers said,
perfect motor seals simply don’t exist;
fluid losses make motor and gearbox
efficiencies “atrociously low”; and high
pressure sea water leaking into cables
often causes short circuits. Because of
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