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be acquiring new technical skills.
They all, however, were anxious to
return to their professional careers,

Despite criticism of the program by
some segments of the military and
others, the army as well as civilian sci-
entists directing S&E projects testify to
its success. The S&E contributes im-
portantly to defense research, say the
latter, and at the same time is given
opportunity to continue his scientific
training. He can take courses at a
neighboring university or through the
US Armed Forces Institute, he asso-
ciates with senior scientists in many
disciplines and (most important to the
military) he learns how scientific work
is fitted to defense needs. Some critics
of the program, however, maintain
that student draftees (if they are
drafted at all) should go into the
army as fighting soldiers and not as
scientists. Others assert that civilian
scientists, not draftees, should perform
the army’s defense research.

Once a physics student is inducted,
he reports to a reception station where
he takes a series of aptitude tests and
is interviewed about his education and
interests. If he has at least a BS in
physics (also astronomy, astrophysics,
biophysics, geophysics or nuclear-reac-
tor technology), he fills out a special
qualification form that is forwarded to
the Department of the Army. There
the student’s record is evaluated, and
the army may issue him assignment in-
structions to a military laboratory.
Military requirements prohibit estab-
lishment of a policy that assures in-
ductees that their military duty will be
served in their area of choice or train-
ing. Nevertheless a large fraction
of draftees having a BS in the phys-
ical sciences serve in the S&E pro-
gram, and the army notes that phys-
ics S&E’s are continually in short sup-
ply though it usually has a surplus of
biology students.

Cold Regions Laboratory. Almost
70 S&E’s work at the Army Cold Re-
gions Laboratory in Hanover, N.H.
The installation is one of the few lab-
oratories in the world that addresses
itself wholly to research in snow, ice
and frozen ground. Physics research
includes such activities as solid-state
studies of ice and structure of liquids
in the presence of solid surfaces. At

the laboratory an S&E usually goes
from private to specialist fifth class
during his two-year service. His
monthly pay averages $70 without de-
pendents and $105 with dependents.
He lives off the base, and the only
military duty he may be involved in
is raising and lowering the flag. Some
S&E's augment their army pay with
civilian part-time jobs and about 15%
take courses through the Armed Forces
Institute, A few stay on at the lab-
oratory when their tours of duty are
ended.

“The S&E’s work area is directed,”
says Andrew Assur, laboratory chief
scientist. “But within that area he has
freedom to roam wherever he wants.”
Do the student draftees make good
soldiers?  “We get a good random
sampling of graduates from US uni-
versities,” says Assur. “The highly
individualistic S&E’s often make disor-
derly soldiers, but they are often the
most creative ones here. The new
S&E is brought in at a junior profes-
sional level and he has to learn to en-
gage in a human dialog. Many feel
they are not being compensated ade-
quately for their work, some feel an
underutilization of their talents.
When they come here, they have to
overcome a block in their minds.
Thev must become self-propelled to be
productive. Altogether we feel they
make a great contribution to the lab-
oratory.”

S&E reactions. Linwood Bracy, a
graduate of Olivet College in Michi-
gan, wants to teach physics in a small
college some day. He told us, “The
army experience definitely set me back
two vears. But here I learn a lot of
laboratory techniques such as handling
electronic apparatus and working with
the computer. At the moment, I am
studying the coefficient of restitution
for ice.” “I was disappointed that my
career was halted,” said Thomas Nas-
man, who was working with Westing-
house and who had planned to go on
to graduate school. “But my experi-
ence here has cleared my thinking and
definitely turned me toward applied
research.” Daryl Hatfield, who was do-
ing telemetry data reduction at White
Sands, N.M. missile range before be-
ing drafted, had appealed unsuccess-
fully to Washington for a draft defer-
ment. “As it turned out, I feel I am
better off being drafted,” he said.
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“THE HIGHLY

individualistic S&E's
often make disorderly soldiers, but they
are often the most creative ones here.”

“Cetting drafted changes everybody’s
life aims. I work in photointerpreta-
tion here, and I may continue this work
when I get out.” Norman Craig, who
was studying geophysics and engineer-
ing at Whittier College in California,
is now working on avalanche pre-
diction studies at the laboratory. “For
my own professional use, I doubt if
this information will be useful,” he
said. “Yet I'm getting a good training
in handling statistics, and I work
closely with a cross section of scientists
in many fields.”

Almost All Congressional
Committees Studying R&GD

A recent Library of Congress study of
congressional involvement in federal
research and development has indicat-
ed that virtually every committee in
both Senate and House is concerned
with some form of technology. Bas-
ing its analysis on the number of perti-
nent publications on R&D issued by
each committee during the 8Sth and
part of the 89th Congresses (1963-
65), the study shows that two joint, 20
House and 16 Senate committees exer-
cised some jurisdiction over various as-
pects of the $15.5 billion annual feder-
al expenditure for R&D. On the
House side, the most active R&D com-
mittees were Appropriations, Govern-
ment Operations, Interstate and For-
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It's easy with the Berkeley Nucleon-
ics GL-3 Pulse Generator! The Model
GL-3 measures differential linearity,
integral linearity, resolution, and sta-
bility in pulse height analyzers and
amplifiers. Two modes of operation
are provided: The Sliding Pulse
Mode and the Precision Pulse Mode.

Sliding Pulse Mode: In this mode
(see diagram), an operational ampli-
fier generates a ramp waveform
which is sampled by a solid-state
chopper. The chopper’s output is a
linearly increasing and decreasing
sliding pulse train with a differential
linearity better than 0.25%.
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Linear ramp

A test of the differential linearity of a
pulse height analyzer is made by
connecting the sliding pulse train to
the input of the analyzer. If the ana-
lyzer is linear, an equal number of
counts will be stored in each channel
and the display will be a horizontal
straight line. However, if there is non-
linearity in the analyzer, the display
will be a curved line.

Precision Pulse Mode: In this mode,
the solid state chopper is connected
to an adjustable dc reference volt-
age. The output pulses are uniform
in amplitude with a temperature sta-
bility better than 0.0033°C. and an
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amplitude jitter less than 0.002%
rms. Amplitude is adjustable with an
integral linearity of better than 0.1%.

In both the sliding pulse and preci-
sion pulse modes, the pulse frequen-
cy is adjustable at a random rate
from 1 to 10 ke or a periodic rate
from 1 cps to 1 mec.

For complete technical data and
prices please write to Dept. 70.
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eign Commerce, Science and Astro-
nautics, and Education and Labor,
On the Senate side, the most involved
were  Appropriations, Commerce,
Labor and Public Welfare, Govern-
ment Operations, Public Works, and
Judiciary. The Joint Committee on

Atomic Energy was also near the top
in terms of R&D activity.

Congressional publications on sci-
ence and technology during the pe-
riod studied constituted about 15% of
all publications issued by Congress.
This figure is roughly comparable to
the 12% of the federal budget spent
for R&D.

Physicists in the Industrial Environment—A Talk with Gardiner Tucker

Gardiner Tucker, former head of re-
search at IBM, is one of a handful
of scientist-administrators who since
World War II, have directed the ex-
pansion of industrial basic research to
its position of eminence today. The
42-year old physicist has recently been
appointed deputy director of defense
research and engineering for the De-
fense Department, and in a recent in-
terview we had with him in Washing-
ton he gave us his reflections on his
15 years in industry. The industrial
setting may be easier to adjust to
than an academic one, he said, the
opportunities much greater. He also
said industry has increased its science
activities so rapidly that a reaction
has set in, followed by a maturing at-
titude toward research. In education
for the future industrial physicist,

TUCKER

Tucker believes strongly in more basic
science and less tailoring of the cur-
riculum to industrial needs.

Tucker joined IBM in 1952, a year
before he earned his doctorate from

Columbia. He rose rapidly in the or-
ganization to become head of semi-
conductor research in 1954, manager
of research analysis and planning in
1957, and head of the IBM San Jose,
Calif. laboratory in 1959. He later
advanced to director of development
engineering for the IBM World Trade
Corporation and in 1963 was ap-
pointed director of research.

Currently, about one third of PhD
physicists work in industry and only
22% of the new PhD’s are going into
industrial research. We began by ask-
ing Tucker:

® [s the industrial environment more
difficult for the new PhD to adjust to
than the academic one?

“I don’t think so. A new PhD en-
tering an industrial laboratory is likely
to join it in a well established area,
where the research direction is clear
and amenable to his interests. He has
one responsibility only, to do research,
in the context of interests he has
joined. His problems of deciding how
to operate are simple. In a university
environment, there is a certain confu-
sion of purposes, for a man has a re-
search and a teaching purpose. He
has a two-headed job, which can be
very stimulating but also harder to
contend with.

“There are a range of opportunities
in industry and a social force that at-
tract a man to the area where he can
succeed. I think there is a higher at-
trition rate in the academic than the
industrial world. A nontenure ap-
pointment is a very insecure thing
compared to an industrial appoint-
ment. In industry, there is a richer
range of paths accessible to the scien-
tist and his chances of survival and
success along some of them are higher
than in the university where the types
of careers are more restricted.”
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“SCIENTISTS are social creatures too.
They tend to want to derive some of their
direction from their environment and
share the insights and enthusiasms of

their laboratory colleagues. Sometimes
this social force is too strong, and you
have to resist it to build a new direction.”

e Does not the new PhD in industry
have to contend with a divided loyalty
between his research interests and
company goals?

“That problem is more apparent
than real. At IBM, from time to time,
we would decide upon building up a
capability in a new field. So we'd
hire a new PhD whose dissertation was
in this new field and we'd plant him
in the lab, encouraging him in his
field. But he would see many of his
colleagues working in going programs
about which they were excited. And
he would come under the powerful
attraction of their excitement and
join the established field. Scien-
tists are social creatures too. They
tend to want to derive some of their
direction from their environment
and share the insights and enthusi-
asms of their laboratory colleagues.
Sometimes this social force is too
strong, and you have to resist it to
build a new direction. Acclimatization
to industrial purposes is usually a nor-
mal, spontaneous process.”

e [s there a clear distinction of per-
sonality between the industrial and
academic scientist?

“The spectra of personalities over-
lap one another. I suspect, however,
that the man who is clearly driven by
a sense of dedication to learning will
tend to identify himself with a univer-
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