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These are exciting days in the
biology laboratory. Viruses are dis-
emboweled and reassembled in ways
that promise to reveal the innermost
molecular secrets of these simplest
of known living systems. The struc-
ture of the protein molecule and the
sequences of its amino acid building
blocks are yielding to the patience
and persistence of chemists. The de-
tailed structure of deoxyribonucleic
acid (DNA) is understood in ways
that promise to tell us how this car-
rier of genetic information is repro-
duced at each cell division with al-
most unbelievable precision. And we
are close to an understanding of the
manner in which this gene material
undergoes mutation—the basis of all
organic evolution—and the mechan-
ism by which the information coded
within it is used in the synthesis of
the thousands of kinds of protein
molecules of which we are so largely
built.

Biochemists seem on the verge of
a complete synthesis of nucleic acid
of the type that could have been the
beginning of organic evolution on
earth. If man succeeds in making
such a primitive “living” molecule
in a test tube—living because it can
both reproduce and evolve—it will
no longer seem miraculous. The mys-
tery of life is rapidly being replaced
by understanding—the deep and re-
warding understanding that is the
goal of all science.

Many of these breakthroughs in
biology have been made by chemists
and physicists who have responded
to the challenge of the problems of
biology. '
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‘With Sputniks, Explorers and Van-
guards, public interest in science in
general has been raised to a high

pitch, even though the orbiting satel-

lites are not themselves science but
are rather spectacular technological
applications of science.

We are barraged with information
and misinformation about fallout
from tests of nuclear weapons and
its mutation-producing properties.
The man in the street argues with the
doctor about whether that recom-
mended X-ray examination or treat-
ment will make monsters of his chil-
dren. The ninth-grade member of the
Science Club asks: “What is the dif-
ference between DNA and RNA?”

It is good that the urge to know
about science in general and biology
in particular has grown to such pro-
portions, for more and more the de-
cisions that affect the future of our
free and democratic society involve
science and its applications.

The two books reviewed here
should go a long way toward satis-
fying the non-specialist’s thirst for
knowledge about the new biology,
and for an understanding of its prop-
er place in the science that has be-
come such an important part of
man’s culture.

William Beck’s delightfully writ-
ten book is the more general of the
two. It describes science as science,
and examines it from a sound and
informative philosophical point of
view, '

In the author’s own words: “This
book is being written in the belief
that science and scientific methods
are the best means available to us for
solving the problems of our cultural
crisis. Science is, beyond question,
the outstanding feature of modern
civilization. Our world is, to an in-
creasing extent, dominated, if not by
pure science itself, then by the con-

ceptions of the public at large and

its leaders concerning the nature of
science. More and more, this idea of
science, misunderstood through it is,
has gained in influence, and, as its
status has changed, great new prob-

lems have arisen, many of which
have yet even to be identified as
problems by ‘the majority of people.

“It can be argued, I think (and
I intend to argue), that much of
humanity’s present difficulty stems
from the paradoxically strained re-
lations between science and the other
areas of knowledge, and from the
surpassing paradoxes within science
itself, the very ingredients which
make it such a frustrating and de-
lightful mistress to its practitioners.

“These paradoxes are an important
cause of the present crisis; they are
its consequences and one of its best
examples. For the essence of science
is paradox and, in trying to explain
science, this is one of the main
points I hope to get across.

“To the mid-twentieth-centuryv citi-
zen, science is an almost grotesquely
ambivalent phenomenon: it is at the
same time highly systematic in its
approach to the real world, yet it is
never complete and never reaches
final conclusions. It is the model of
certainty in its methodology and
logic, yet its driving force is delib-
erate doubt, and its results are prob-
able, never certain. It requires of
its workers absolute discipline, yet it
is the fountainhead of exciting new
ideas and new ways of thought.
Though it may be local in origin,
its conclusions are universal. For its
creators it is a supreme adventure of
the spirit, while at the same time it
is the sole basis of endless reams of
myth and superstition. It is the heal-
er and builder and the propagator
of untold suffering and death. Is it
any wonder that science, the strong,
the promising, the unforeseeable, the
anarchical force in our modern
world, should be the cause of acute
anxiety ?”

Beck goes on to discuss such topics
as the nature of science, how biology
became a science, what is certainty,
the cell as a unit of life, how life
evolves, the nature of life, the tech-
nique of discovery, genes, viruses, the
origin of life, the problem of cancer
and the nature of mind. All these
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things he does with wit, skill and a
refreshing literary style.

Rush concerns himself mainly
with living systems. His is a more
nearly straightforward presentation
of the subject matter of modern biol-
ogy. The thread of continuity is
evolution, inorganic and organic,
from the primordial earth -to the
present.

More and more we are coming to
see that evolution is a continuous
process from the hydrogen of the
primitive universe, through elements,
inorganic molecules, complex carbon
compounds, simple virus-like sys-
tems, and on to man himself.

At first thought this concept may
seem crudely and revoltingly materi-
alistic. It seems to leave no room
for a Creator. But when one asks
the question, “Does it require less
faith in a universe so designed as to
be capable of giving rise to man by
an orderly process of evolution than
it does to accept the creation of man
in his present state?” one sees that
modern science has in no way
changed the problem of what lies
beyond the knowable.

Dawn of life

Rush, a physicist, tells us in his
preface how he became interested in
biology and what he attempts to ac-
complish in his book:

“Sometime between the formation
of the earth and the advent of man,
the first tentative organic systems
crossed the uncertain boundary line
from the non-living world to that of
the living. The origin of life is a
uniquely appealing mystery. It is
something that ungestionably hap-
pened, an event in the finite past. Yet
the idea of a world without life, and
the manner by which life came into
it, both challenge the imagination to
the utmost. 1 developed an active
interest in the subject out of my pro-
fessional work in physics and astron-
omy. No one, | believe, can be con-
cerned with the throng of planets
and stars and galaxies that fill the
depths of space without wondering
whether other worlds than ours—
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Mars, perhaps, or Venus, or the un-
known planetary families attending
other stars—are peopled by life and
even intelligence. This preoccupa-
tion leads one immediately to won-
der about the adaptability of life
to radically different environments,

and to make some educated guesses

as to the conditions that prevail on
other planets. It is but a step from
such thoughts to the more funda-
mental question of the origin of life,
on earth or elsewhere.

Showing the way

“This book is not intended to give
an answer to the riddle of life’s
origin, but to point a direction. The
principle of rational inquiry, of reas-
oning logically from experience, has
served us well. Its range of applica-
tion broadens as science consolidates
its gains. Yet we have only very re-
cently learned enough of astronomy
and physics, of the earth’s history,
of chemistry and biology, to be able
to bring the origin of life out of the
realm of pure conjecture. The de-
tailed ideas and interpretations set
forth in this book undoubtedly will
be drastically modified as our under-
standing grows; but I do not believe
that the direction in which they lead
our thinking will be changed. That
direction is expressed in the convic-
tion that life is a natural phenom-
enon in the same sense that the phe-
nomena of inanimate matter are nat-
ural, and that life will develop out
of non-living material wherever suit-
able conditions prevail for a suffi-
cient time.” ;

The book includes a discussion of
the ever-fascinating possibility of life
on other solar planets and elsewhere
in the universe. It concludes with a
chapter on the emergence of mind,
that remarkable product of evolution
that has made it possible for man to
add cumulative cultural inheritance,
including science, to the blind biol-
ogical inheritance of his evolution-
ary forbears,

I know of no easier or more enjoy-
able way to learn about the new bi-
ology than to read these two books.

Why Vought Projects

Bring Out The Best
In An Engineer

At Vought, the engineer doesn’t often
forget past assignments. Like all big
events, they leave vivid memories.
And it’s no wonder.

For here the engineer contributes to
history-making projects — among
them the record-breaking Crusader
fighter; the Regulus 11 missile, chosen
to arm our newest nuclear subs; and
the new fast-developing 1,500-plus-
mph fighter, details of which are still
classified.

The Vought engineer watches such
weapons take shape. He supervises
critical tests, and he introduces the
weapons to the men with whom they
will serve.

Engineers with many specialties share
these experiences. Today, for exam-
ple, Vought is at work on important
projects involving:

electronics design and manufacture

inertial navigation
investigation of advanced propulsion
‘ methods
Mach 5 configurations

Vought’s excellent R&D facilities
help the engineer through unexplored
areas. And by teaming up with other
specialists against mutual challenges,
the Vought engineer learns new fields
while advancing in his own.
* % %

Would you like to know what men
with your training are doing at
Vought . .. what you can expect of a
Vought career?

For full information, see our repre-
sentative during his next campus visit.
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Or write directly to:

C. A. Besio
Supervisor, Engineering Personnel
Dept. CM-8
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