its Commission on Marine Science,
Engineering and Resources are now
doing.

In its first report, besides interna-
tional cooperation, FPC and Sea Grant
Colleges, the Council gave priority to:

e A study of ways to collect and
disseminate the vast quantities of ocean-
ographic data that are beginning to pour
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in. The Navy’s National Oceanographic
Data Center is now partially fulfilling
this function, the Council notes. Fur-
ther studies would explore ways of ex-
panding the operation.

e Studies of pollution in estuaries,
beginning with a Corps of Engineers
survey of Chesapeake Bay that is pres-

ently underway. The Engineers are
building a hydraulic model of the bay
to study water flow and other phenom-
ena affecting it.

e Surveys of mineral resources on
and under the continental shelves sur-
rounding the country. The International
Convention on the Continental Shelf,
which went into effect in 1964, added
more than a million square miles to the
public lands of the United States in the
form of sea floor out to a depth of 200
meters. Petroleum and mining compa-
nies, in addition to Federal agencies,
have begun near-shore mineral surveys.

e Establishment of ocean observation
networks (SN: 1/14) using buoys, satel-
lites and ships for improvement of
weather and ocean state predictions.

e Strengthening the Navy’s Deep
Submergence program to provide vehi-
cles and techniques for working be-
neath the sea. The Navy is already
working on a nuclear powered research
submarine as well as smaller subs to be
used for rescue work. Sealab III,
scheduled for next fall, will extend
man’s operating depth to 400 feet if it
is successful.

e Outfitting a Coast Guard ship,
originally intended to be a replacement
for a ship now in the International Ice
Patrol in the North Atlantic, as an
oceanographic research vessel for sub-
polar studies. Construction on the new
ship is to begin in fiscal year 1968.

Finally, the Marine Council report
notes, “This year Congress has not been
asked to enact new marine science leg-
islation. . . . In marine science affairs,
this year marks an opportunity to de-
velop policies to blend political, eco-
nomic, and cultural interests. . . .”

In short, it will be a year of stock-
taking and reorganization.

Data Center Safeguards Promised

If the controversial National Data
Center being proposed by the Federal
Bureau of the Budget is ever set up to
computerize individual facts about the
lives of American citizens, it will be
sheathed in legislative safeguards for
the privacy of individuals.

This became apparent last week as
witnesses testified before a Senate Sub-
committee headed by Edward V. Long
(D-Mo.).

Both the center’s strongest propo-
nents, and its strongest critics, agreed
there are grave dangers to personal pri-
vacy unless the center is under strict
control as to what facts it takes in and
what facts it gives out.

Budget Bureau witnesses stressed the
efficiency of combining, in one machine,
records from the Internal Revenue Ser-
vice, the Census, the Bureau of Labor
Statistics, the Department of Agricul-
ture and the other 17 Federal agencies
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that are now collecting statistical data.

“But,” interjected Senator Long, “the
inefficiency of the government in this
field is all that has preserved for us
what privacy we still have.”

Senator Long’s point is that Ameri-
cans are documented, somewhere, from
cradle to grave, but putting all the in-
formation together is time-consuming
and expensive. Once entered in a cen-
tralized data bank, he feels, one’s whole
life history would “fall out on the table
at the push of a button.”

Told by witnesses that the law setting

up the center would forbid release of
information about individuals, Senator
Long pointed out that law also forbids
wiretapping—without noticeable suc-
cess.

Dr. Carl Kaysen, director of the In-
stitute for Advanced Study in Prince-
ton, N.J., backed the creation of the
center and said he thought safeguards
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could be built in to the system to make
it more secure than a file of papers in
a cabinet.

The computer, he said, could be so
programmed that anyone searching its
data would “leave a trail” by which he
would be exposed—as opposed to some-
one who might simply remove a phys-
ical file and copy it. (His view was given
added weight by the fact that, just
down the hall another hearing was un-
derway. This concerned the financial
affairs of Senator Thomas J. Dodd
(D-Conn.), whose files were rifled in ex-
actly that way.)

Dr. Kaysen headed a task force
which studied the possibilities of a data
center. An economist, he said such a
concentration of data is needed to give
decision makers in the White House
and on Capitol Hill enough insight into
the probable results of their actions to
make intelligent choices.

Charles J. Swick, assistant director
of the Budget Bureau, said some such
work is already done but more is
needed. For example, the bureau has
already computerized a cross-section of
taxpayers (using their supposedly secret
tax returns). When new proposals—
such as President Johnson’s six percent
surcharge—are made, the Bureau can
run the idea through the computer and
see how it would affect different classes
of taxpayers, and how much revenue it
might produce.

Zwick promised that no data
center would be set up without Con-
gressional approval, and urged that the
Congress insist on tight controls on any
such operation. He was unable to say
if the Bureau might submit its plans to
the Congress this session.

Although he did not oppose the
establishment of the center, Arthui R.
Miller, professor of law at the Univer-
sity of Michigan, drew a horrifying pic-
ture of a privacy-less future. He insisted
that “a range of controls, standards of
care, and security of techniques must
be developed before the center is estab-
lished. Science has destroyed our bas-
tions of privacy,” Miller said, men-
tioning the tools of eavesdropping and
wiretapping now in use, and suggesting
new ones for the future.

The combination of computers with
other advanced techniques in the im-
mediate future bothered both men.
Miller suggested that “mail covers”
(under which the Post Office Depart-
ment observes the mail of suspected
offenders) could be immensely speeded
and broadened by optical scanners that
could read the address and return ad-
dress rapidly and store the information.
Then someone who innocently sent a
thief a Christmas card could be marked
down in some government memory
bank as an *“associate of known crim-
inals.”
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Further, the law professor predicted a
scanning device that could go farther—
and actually read the letter inside with-
out the bother of opening the envelope.
(Washington experts in the field later
acknowledged this could be done, but
that steaming open the envelope was
quicker and surer, especially with
folded letters.)

Any such data center, Miller pre-
dicted, would quickly develop branches
around the country, and be more or
less open to eavesdroppers along its
telephone lines or microwave circuits.
He recommended that any such trans-
missions be scrambled.

Eventually, he said, it may be proved
that computers themselves give off
some clue to what is going on inside
them, and that their secrets could be
garnered from such emissions.

Explosion
Photographed

Laser photographs made with pulses
of light one-billionth of a second long
have shown for the first time exactly
what happens when a gas explodes in
an open-ended tube. The experiments
may lead, among other applications, to
higher power for rocket engines.

Dr. A. K. Oppenheim of the Uni-
versity of California, Berkeley, said the
photographs taken in the experiment
showed that explosions take place in
four stages, the most important being
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an “explosion within the explosion”
which happens in front of the advancing
flame of the burning gas.

When the gas—hydrogen and oxy-
gen in this experiment—is ignited. the
flame is preceded by a number of shock
waves which move along the length of
the tube. If the gas is pumped into the
tube fast enough, the shock waves pile
up and merge, and the flame also backs
up and becomes turbulent. This turbu-
lence is the second stage of the explo-

sion. The third stage takes place when
the merged shock waves, under high
pressure, become hot enough to set off
a secondary explosion, ahead of the
first flame. This second explosion, in
the fourth stage, sends its own shock
waves back into the first explosion caus-
ing tremendous pressures within the
tube.

Dr. Oppenheim, reporting to the Re-
search Applications Conference of the
Air Force Office of Aerospace Research
in Washington, said that most rocket
engines operate in the first stage of
explosion, where the shock waves reach
the end of the rocket without merging.
Advanced high-power rockets, such as
the Saturn, operate in the second stage,
where the flame has become turbulent.
This is done by pumping the burning
gasses into the thrust chamber faster,
thus getting more burning and more
power. If the gasses go into the chamber
too fast, though, the third and fourth
stages are reached and the rocket is
likely to explode.

Dr. Oppenheim said, however, that a
study of the phenomenon of secondary
explosion, through pictures such as he
took, should make it possible to use the
higher power range of the third and
fourth stages to make more powerful
rockets.

Magnetic Plastics
In the Offing

A new series of polymer plastics,
which among other things are magnetic,
act like metals and semiconductors, and
withstand temperatures up to 1,000
degrees F, are within reach as a result
of research by Dr. Manuel Ballester of
the University of Barcelona, Spain. Dr.
Ballester reported his findings to the
Research Applications Conference in
Washington last week.

Most plastics are large molecules
made up of carbon and hydrogen atoms.
These atoms combine chemically in
many different shapes—rings, chains,
and combinations of the two. The
shape of the molecule determines its
physical and chemical characteristics.

What Dr. Ballester has done is sub-
stitute a chlorine atom for each hydro-
gen atom in a number of complex
molecules. This was difficult because
chlorine atoms are about eight times
bigger than hydrogen atoms, and could
not be fitted together as easily. Once
formed, however, the carbon-chlorine
molecules showed amazing strength and
resistance to other chemicals. And some
forms, called free-radical chlorocarbons,
can be magnetized.

The magnetic properties of the newly
discovered materials depend on the way
carbon combines with other atoms to
form molecules. Atoms combine by
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sharing electrons with other atoms, and
atoms differ in the number of electrons
they can share. Carbon can share four
electrons, hydrogen can share one.
Chlorine, although it is bigger and has
more electrons than hydrogen, can also
share only one electron.

Although carbon usually combines
with other atoms so that all four of its
shareable electrons—called valences—
are used up, some compounds of hydro-
gen and carbon have been formed in
which the carbon shares only three
electrons. These are called free radicals.
The compounds are very unstable, how-
ever, because the free electron combines
quickly with oxygen and many other
materials and a new substance is
formed.

Free radical compounds of carbon
and chlorine can also be formed. Like
the hydrogen-carbon molecules, they
have carbon atoms which share only
three electrons and have a fourth free.
These free radicals are very stable, be-
cause the large chlorine atoms shield
the free electron from outside reagents
so that it can’t combine with them.

The magnetic property of the new
molecule is a result of that shielded
free electron. Magnetism can be in-
duced in a material by causing a num-
ber of its electrons to spin in the same
direction, and the free electrons can be
made to do just that.

The free electron may also be used
to carry current, or to make the plastic
act as a semiconductor, Dr. Ballester
says. Other chlorocarbons might be used
to form unusual electric fields, or to
store electrons or electrical charges.

Einstein Award Winner

Dr. Marshall N. Rosenbluth, 40-
year-old physics professor who will
leave his post at the University of Cali-
fornia in San Diego to join the Insti-
tute for Advanced Study next fall, has
been named winner of the Albert Ein-
stein Award for 1967.

Dr. Rosenbluth is a theoretical phys-
icist who has made outstanding contri-
butions to such fields as high energy nu-
clear physics, thermonuclear weapons
and controlled fusion power.

He received his B.S. from Harvard
in 1944 and his Ph.D. from the Uni-
versity of Chicago in 1949.

While he was an instructor in physics
at Stanford University in 1950, Dr.
Rosenbluth developed a formula de-
scribing how high energy electrons are
scattered by protons, a theory that has
been vertified at all electron energy
levels used in scattering experiments.

At the Los Alamos Scientific Labora-
tory in the early 1950’s, Dr. Rosen-
bluth, with Dr. Conrad Longmire, was
responsible for the planning and de-
tailed calculations that led to the first
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