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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the need for protection from the sea,
each of the small, external, five-horse-
power motors on the research subma-
rine Trieste weighs about 600 pounds—
‘“unreasonable,” said the engineers.

The third technique is to mount
equipment directly in sea water, but
here the technology is least advanced
of all.

Social Critics
Assess Youth

If some U.S. students have alienated
themselves from the political system,
far greater numbers in both college and
high school remain unaffected and un-
committed to any political struggle
whatsoever.

And despite increasing militancy
among young people, America’s prob-
lem is still the uncommitted, according
to a panel of well-known social com-
mentators who met last week to discuss
“Committed and Alienated Youth,” at
the annual Washington, D.C., meeting
of American Orthopsychiatrists.

Public education “turns off” two
groups of high school students — the
Negro ghetto student and the upper-
middle class student, says Dr. Alan F.
Westin, author, lawyer and professor of
political science at Columbia Univer-
sity.

Neither is committed to American
political ideals—one because he does
not see himself as ever being accepted;
the other because he feels “no relevance
between the political system and his
own life.” Isolated in suburbia the ad-
vantaged child goes through school feel-
ing no impact from the social and po-
litical issues of the day, Dr. Westin
points out.

Actually, the student only reflects
social reality in the United States, says
the political scientist. Whenever society
does not realize its ideals, the schools
are blamed. But studies indicate that
only a “minority of the public at large
is committed to the Bill of Rights,”
when the chips are down, he says.

The student “looks at his elders and
does not see any great political sophis-
tication,” he says. “Many kids with the
mind and leisure choose not to devote
their talents to problems of social jus-
tice.”

But there now exists an opening for
those who would like to reform the
teaching of social studies, so that they
deal realistically with contemporary
problems of liberty and equality—from
wiretapping to race.

Some people, in fact, are saying the
civil rights movement may be to social
studies what Sputnik was to mathemat-
ics and the hard sciences. A group of
professional social scientists is currently
at work recasting social studies cur-

ricula, just as science was recast after
Sputnik. But how good the new course
will be and whether the schools will
accept it are so far unknown.

At the college level as well, apathy
is the rule for the vast majority, says
Dr. Kenneth Keniston, professor of
psychology at Yale Medical School and
author of “The Uncommitted.”

Turning to youthful campus activists,
he continued, “Youthful alienation is
not to be universally deplored.” Some
activists, he says, are able to turn their
alienation to profit and become worth-
while adult critics on religion, politics
and society.

Dr. Christian Bay, political scientist
from the University of Alberta in Can-
ada, sees the political activists in their
most complimentary light. He says the
activist groups include a higher propor-
tion of “truly autonomous” individuals
than the “pseudo student government
groups.” No intricate psychological the-
ory is needed to account for their fer-
vor, says Dr. Bay. Their sense of poli-
tics comes naturally to people with a
healthy self-esteem.

Dr. Bay predicts that political ac-
tion will grow to embrace all of colleg-
iate education since it is firmly rooted
in affluence. Earlier college movements,
rooted in deprivation, petered out when
depression passed. To Dr. Bay the stu-
dents offer a “basis for some optimism
about the academic future and perhaps
a ray of hope for society on the North
American continent.”

Less enthused is Dr. William Korn-
hauser of the University of California
at Berkeley. While not disparaging the
value of political action on campus,
Dr. Kornhauser, a sociologist, says he
is unhappy that the activists are not
more interested in ideas. They are po-
litically sophisticated, he says, but “not
very open intellectually.” In his opinion,
they are more interested in action than
ideas.

Patent Policy Study

A study of what happens to patents
generated by Federal research funds is
underway, and currently is putting a
damper on the once hot Senate debate
on the ownership of such rights (SN:
12/31/66).

Harbridge House, a management con-
sulting firm, is undertaking the study
for the White House. It will look
at all Federally-funded projects, and
their outcome in terms of patentable
ideas and their exploitation. An earlier
study of the National Aeronautics and
Space Administration’s patent output
found there is little spin off into private
use, and of the few patents waived to
industry few, if any, are making any-
body rich.
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SCIENCE FAIR HEADQUARTERS

SCIENCE TREASURE CHESTS
For Boys—Girls—Adults!

Science Treasure Chest — Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, diffraction grat-
ing and lots of other items for hundreds
of thrilling experiments, plus a Ten-Lens
Kit for making telescopes, microscopes,
ete. Full instructions included.
Stoek No. 70,342 $5.50 Ppd.
$10.50 Ppd.

Science Treasure Chest Deluxe—
Stoek No. 70,343Q

CRYSTAL-GROWING KIT
Do a crystallography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes the
bhook ‘‘Crystals and Crystal Grow-
ing’’ and a generous supply of tI
chemicals you need to grow large
display crystals of potassium alumi-
num sulfate (clear), potassium chromium sulfate (pur-
ple), potassium sodium tartrate (clear), nickel sulfate
hexahydrate (blue-green) or heptnhydrate (green), po-
tassium ferricyanide (red), and copper acetate (blue-

green).
Stock No. 70,336Q $9.50 Ppd.

GIANT WEATHER BALLOONS

Creatc a neighborhood sensation.
Great backyard fun. Exciting
beach attraction. Blow up with
vacuum cleaner or auto air hose.
Sturdy enough for hard play; all
other uses. Filled with helium
(available locally) use balloons
high in the sky to attract crowds,
advertise store sales, announce
fair openings, ete. Amateur mete-
orologists use balloons to measure
cloud height, wind speed, temperature, pressure, humid-
ity at various heights. Photographers can utilize for low-
cost aerial photos. Heavy duty ncoprenc.

Stock No. 60,568Q 8’ Diam $2.00 Ppd.
Stock No. 60,632Q____._-. 16° Diam.__..____ $7.00 Ppd.

WOODEN SOLID PUZZLES

12 Different puzzles that will -
stimulate your ability to think

and reason. llere is a i &

fasci-
nating assortment of wood puz-
zles that will provide hours of
pleasure. ‘T'welve different puz-
zles, animals, and geometric
forms to take apart and reas-
semble, give a chance for all
the family, young and old, to test skill,

patience and,
best of all, to stimulate ability to think and reasm

Stock No. 70,2050 3.50 Ppd.
NEW WORKING MODEL DIGITAL COMPUTER

Actual Miniature Version of
Giant Electronic Brains

Fascinating new see-through model
computer actually solves problems,
teaches computer fundamentals.

Adds, subtracts, multiplies, shifts,
complements, carries, memorizes,
sequences. Attractively co]ored rigid
12" x 316" x 4%”. Incl.

counts,
plastic parts easily assemblied.

compares,

step-by-step assembly diagrams, 32-page instruc(ion
hook covering operation, computer language (binary
svstem) programming, problems and 15 experiments.
Stock No. 70,683Q_ - .. $5.98 Ppd.
Detailed I'ro,,ramml Booklet  For  LExperiments
Stock No. 9080Q_.._ ... .. (50 Pages)______.__ $1.00 Ppd.

‘FISH’ WITH A WAR SURPLUS MAGNET

Go Treasure Hunting
on the Bottom

Great idea! Fascinating fun and sometimes
tremendously profitable! Tie a line to our
5-1b, Magnet—drop it overboard in bay, lake,
river or ocean. Troll it along the bottom—
your ‘‘treasure’’ haul can be outhoard motors,
anchors, fishing tackle, all Kkinds of metal
valuables. 5-lb. Magnet is war surplus—Al-

nico V Type. Govt. cost $50. Lifts over 150 1bs. on
land—much grcater weights under water.

Stock No. 70,571Q-—5lb. Magnet ___________ $12.50 Ppd.
Stock No 70,570Q—3'>-Ib. s ze ............ $ 8.75 Ppd.

Games of Logic For Thinkers!

WFF'N PROOF
Exciting as poker, complex as chess.
Gives practice in abstract thinking and
math logic. Developed by contemporary
Yale professor.

If you think learning
should be fun, try WFI'N PROOF
brain-to-brain combat! 21 games of
progressive difficulty. Starts with simple
games mastered by some 6-year-olds,

ends with subtle logic to challenge professional logicians.

8%"” x case contains logic cubes, playing ma:s,

timer and 224 page Inst. book.

Stock No. 60,525 $6.00 Ppd.

WFF'N PROOF LQ(»ATIOVb 5 games for grades l 12

Stock No. 60,526Q. 0 Ppd.

Order by Stock No.—Send Check or M.0. Shipment
same day received—Satisfaction or money back.

TEACHERS: Write for Educational Catalog Q-2
Co., Barrington, N.J.

MAIL (OUPON for FREE CATALOG Q'

EDMUND SCIENTIFIC CO. 1
Barrington, New Jersey 08007 |
Completely new 1967 Edition. 148

pages. Nearly 4500 BARGAINS. |
Please Rush Free Catalog Q" I
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