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Ampholine’

Acclaimed
as
Major
Separation
Tool
for
Protein
Chemistry

In less than two years from the introduction of
Ampholine® carrier ampholytes, the new technique of
ELECTROFOCUSING has been recognized as a new
dimension in Protein Research.

Both as a means of separation and of protein charac-
terization Electrofocusing has provided new and inter-
esting possibilities in this field.

Already its great potential and reliability have been
proved in the separation of:—

Haemoglobins
Tetanus Toxin
B-Glucosidase
Myoglobins
Invertase
y-Globulin
Catalase
Cytochrome
Immunoglobulins
Transferrins
Lactoperoxidase
Botulinus Toxin
Cellulases
a-Haemolysin
Staphylokinase
Protease
Hyaluronate Lyase
Antigens

LKB Ampholine® Carrier Ampholytes covering the pH
scale from 3 to 10 and fractions thereof together with
Electrofocusing Columns and full instructions are
available ONLY from

LKB INSTRUMENTS INC.

12221 PARKLAWN DRIVE
ROCKVILLE  Md. 20852

HQ LKB-PRODUKTER AB ® STOCKHOLM e SWEDEN

INTERNATIONAL SUBSIDIARIES:
LONDON ® THE HAGUE ® COPENHAGEN ® VIENNA ® STOCKHOLM



] For the anthropologist, psychologist, sociologist, or geographer
who would like to improve his understanding of mathematics

[] For the teacher in these disciplines who would like his students
to be better prepared in college-level mathematics

Gelbaum & March—-MATHEMATICS FOR THE
SOCIAL AND BEHAVIORAL SCIENCES

Probability, Calculus and Statistics

[] Superbly written by an cminent mathematician and
distinguished social scentist to meet the need for greater
mathematical sophistication in the social and behavioral
sciences., [ Applies the mathematical principles used
in modern physics to problems in anthropology, psy-
chology, suciology, geography, uanm‘mm and political
science.  [[] Intended as the text for the first year of a
two year course sequence in college m,uhcmfmm but
also highly applicable to self-study for self-improvement,
7 Presumes only a familiarity with intermediate hieh
school algebriu, [ Hvery practice problem {over 500
in all) is drawn from the social and bn havioral sciences.
] fncorporates the recommendations of the Comumittee
on the Undergraduate Propram in Mathematics of the
Mathematical Association of America,

The trend toward greater matheraatical sophistication
in the social and behavioral sciences demands a fest
that makes “sense” to both practitioners and students
alike. Such a text must clearly involve concepts and

problems involved specifically in the social and be-
havioral sciences—not problems in physics and engh-
neering. Such is this new Saunders text. Why not look
into Gelbaum & March: MATHEMATICS F@R THE
SOCIAL AND BEHAVIORAL SCIENCES? Tt is writ-
ten for you! For an early off-press copy on 30-day ap-
proval, check the coupon below,

Abour 350 pages, illusiraied. Abowi $9.50. Ready 1769,
Hy Brarnarp R, Grrsavum, Associaie Dean, School of
Physical Sciences; and Iamus G, Marcon, Dean, School
of Social Sciences; both of the University of California,
Irvine.

CONTEMNTS: Sample Spaces —- Probability Basics —
Counting — Conditional Probz ,&bi ity - Random Yark
ables on Finite Sample Spaces — 1 'imit&; — Ditferentia-
tion - Integration - Countable Sample Spaces —
Continuous Random Variables —- Estimation —- Dis-
tribution of Fstimates —- Bibliographic Appendix -
Index.

Three new reference volumes on upper-division mathematics

Hatcher:

FOUNDATIONS
OF MATHEMATICS

This volume presents a careful treat-
ment of the major foundational sys-
tems of mathematics, including those
based on category theory. Emphasis is
on a mathematical comparison of sys-
tems, rather than on any exhaustive
development of analysis within a sin-
gle system. This book can serve the
mathematician to either round out his
background or provide a solid basis
for his future study. 327 pages, illus-
trated. $12.75. New! 9/68. By WiL-~
LiIaM  S. HATCHER, University of

Gel'foand ot al.:

REPRESEMTATION THEORY

AMD

AUTOMORPHIC FUNCTIONS

This is Volume VI of a distinguished
series of monographs: Generalized
Functions. Many of the modern alge-
braic number-theoretic and analytic
methods developed in recent years to
investigate automorphic functions (in-
cluding the theory of adeles) appear
in this volume—material heretofore
accessible only in professional jour-
nals. The volume is highly recommend-
ed to Ph.D. candidates and research-
ers in pure mathematics. 426 pages,
illustrated. About $15.00. New! Ready
1/69. By 1. M. GEL’FAND et al., Acad-

Gikhman & Skorokhod:
IMTRODUCTION
TO THE THEORY @§
RAMDOM PROLCESSES

RE

Starting with fundamentals (including
measure theory, Lebesque integration,
and axiomatic probability theory), this
excellent book goes on to a penetrating
study of the most important classes of
random processes. The careful presen-
tation and lucid exposition, combined
with many illustrative examples,
makes this book significantly useful as
a professional reference for both
mathematicians and mathematically-
oriented engineers. 516 pages. About
$17.00. New! Ready 1/69. By 1. L
GIKHMAN and A. V. SKOROKHOD, both

Toledo. emy of Sciences, U.S.S.R. of Kiev State University.

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e N
I o iR U - West Washington Square, Philadelphia, Pa. 19105 l
l . Please send on 30-day approval and bill me: I
| . (Discount offered full-time teachers listing affiliation)  Affiliation |
| ] Gelbaum & March: MATHEMATICS FOR THE SOCIAL AND BEHAVIORAL SCIENCES About $9.50 |
| [0 Hatcher: FOUNDATIONS OF MATHEMATICS $712.75 |
{ O Gel'fand: REPRESENTATION THEORY AND AUTOMORPHIC FUNCTIONS About $15.00 Sci 12.13.68 |
I 1 Gikhman & Skorokhod: INTRO. TO THE THEORY OF RANDOM PROCESSES About $17.00 ‘ ]
| Name Address ZIP |
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“Itinerary of Light,” Pavel Tchelit-
chew, 1955. A network of organic
form contrasted with a geometrical
matrix whose linear regularity sug-
gests the strict order of the inorganic,
defining the -space within which the
web has been portrayed. This paint-
ing helps to illustrate the theme of
the symposium, “Art and Science:
The Analysis and Communication of
Biological Form”; see page 1307.
[Ruth Ford Collection, New York
City]



Tame complex scientific data...
produce useful information directly

How to Since the early days of the Manhattan Project,
the study of nuclear phenomena has been

See Through on a steep rise. Not surprisingly, this
o started a train of responses by the

1000 Windows instrumentation industry to answer
at a Time the need of research scientists for

analytical data about radiation. Of most service
have been instruments to measure the gamma radiation that
originates in the unstable nuclei of radioactive isotopes as they
decay to stable states.

It’s not really difficult, with today’s more sophisticated elec-
tronic instrumentation to measure accurately the energy of a
discrete gamma ray and the time of its occurrence. But that’s
only a small part of the information that the nuclear scientist
needs to know. Usually the radiation ‘signature’ that identifies a
material consists of a variety of gamma rays at characteristic
energy levels, and it’s precisely the knowledge of this variety—
or spectrum—that interests the scientist.

Initially the nuclear scientist measured the gamma spectrum
by looking at voltage pulses derived from the overall radiation
through a series of energy “windows”, one window at a time.
He built the “frame” for each window using a high and a low
voltage discriminator, each with adjustable threshold, thus being
able to look only at pulses whose peak value fell between the
two levels. Since an adequate measure of the gamma spectrum
may require that the scientist look at it through more than a
thousand different windows, this one-at-a-time procedure is often
inadequate. Not only is it laborious, it is also so slow as to be
useless where the decay
rate (half-life) is very
short.

Enter the multichannel
analyzer (MCA), newest
of which isthe H-P 5400A.
The MCA looks at gamma
radiation through as many
as 1024 windows, simul-
taneously sorting the
pulses into as many am-
plitude groups. It counts
and totalizes the pulses in
each group and stores the results in memory for live or static
display on the built-in cathode ray tube, for readout on a paper
record or for input to a computer.

Speed, the essential characteristic of an MCA, reaches its peak
in the 5400A. Employing a new analog-to-digital converter with
a clock rate of 100 MHz, the 5400A sorts and digitizes input sig-
nals into one of 1024 categories in no more than 13 microseconds.

In its present state of refinement, the 5400A MCA has not only
met the nuclear scientist’s need for a gamma spectrum analyzer,
but has also attracted the attention of analytical scientists in
other disciplines. Biochemists for example have used it as a
multichannel scaler to accumulate time/rate curves of activity
for uptake/clearance studies in nuclear medicine. Design engi-
neers have performed probability density analysis of continuous
input signals with the 5400A to isolate signal and noise charac-
teristics. Other solutions of complex measurement problems are
described in the March 1968 issue of the Hewlett-Packard
Journal, yours on request,
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Probability density display of
Gaussian noise

Desigm'ng Natural strangers to the complex world of
electronics, chemists and other analysts have

for the long since been trapped in it because of their
Electronics-Shy seea;-ggly ailnsatial:\le al:spettli;et for
ytical instrumen are

Ana]yst essentially electronic creations. Both

readily admit the impossibility of doing their
analytical work at today’s speed and accuracy standards without
electronics. But upon introspection they also acknowledge a deep
yearning somehow to exclude the whole complicated world of
transistors, diodes and integrated circuits from their laboratories.

Yet exactly the reverse is happening: as the scientist uses more
and more instruments in his quest for analytical speed, he pro-
duces greater and greater quantities of analog chart recordings,
each of which he must laboriously interpret if he is to decode its
analytical message. Bogged down in this task, the analyst once
again has had to turn to the electronic designer . . . this time for
a device which automatically interprets the analog output of such
analytical instruments as the ubiquitous gas chromatograph, and
translates it into digital data, the stuff of which quantitative
analysis is made.

The device which does this job best—the digital integrator—
employs even more complex electronic circuits than does the gas
chromatograph. And it requires frequent adjustments of a dozen
or more programming controls, each somewhat mysterious to
the electronics-shy analyst.

For many, this is the last straw. Consequently they have re-
fused to admit into their laboratories the one electronic device
that, ironically, can do more than any other to speed their anal-
yses and simplify their routine.

Aware of this problem in human engineering, a team of H-P
chemists and electronic engineers together have recently com-
pleted the design of an integrator that can be programmed for
an almost unlimited variety of analytical conditions just by
pushing buttons. No longer must the recalcitrant analyst make
the difficult choice of plunging into the strange world of inte-
grator programming, or living in a world bereft of the benefits
of digital integrators. The H-P 3370A lets him have the best of
both worlds.

For electronics-shy chemists and other scientists who want to
know how this was accomplished,
we offer a new Bulletin 3370A, on
request.,

SCIENCE, VOL. 162




Restorin Time was when the scientist enjoyed sitting at
e g his desk to manipulate the raw analytical
the Balance  data that he had accumulated while standing

. at the bench. Somehow complex
Between AllﬂlySlS computations with classical formulae

and Computation created a pleasant interlude between
creative sessions at the bench.

During the post-war period, this somewhat romantic attitude
has gradually disappeared. Backed by a seemingly endless parade
of new automatic instruments for analysis, the scientist has be-
come such a prodigious producer of analytical data that the
balance between his analytical and computational loads has been
destroyed. One of the top technical management problems of the
day is to release the scientist from the time-consuming drudgery
of massive computations and return him to creative work.

Obvious solutions are not always satisfactory. The typical
electronic desk calculator is simply not up to the job: many of
the commonest mathematical routines of science and engineering
are beyond its scope. On the other hand, the computer is often
too imposing for the problem immediately at hand, too incon-
venient of access or too expensive to justify, and always relatively
difficult to program and use.

What is needed is a machine that combines the accessibility
of the calculator and the capacity and speed of the computer.
Such is the H-P 9100A computing calculator. It not only re-
sembles but even surpasses the computer in its ability to handle
very large (1099) and very small (10-98) numbers at the same
time. In practical terms, for example, the 9100A allows the sci-
entist to use Avogadro’s number (6 x 1023) and Planck’s constant
(6.6 x 10-27) in the same computation without risk of overflow-
ing its capacity, and without requiring the scientist to keep orders
of magnitude in his head.

The 9100A also shares with the
large computer the ability to
solve complicated compu-
tations in fractions of a
second. This stems from
its ability to store as
many as 196 program
instructions, some of which
may be decisions based on conditional branching and looping
commands. But the 9100A is far easier to use than any computer
because of two unique characteristits which bring it within easy
reach even of the scientist who has no knowledge of computer
programming techniques. First, all programming is carried out
in English or common math symbols, not in special computer
language. Second, even the most complex program can be stored
on wallet-size magnetic cards and entered into the 9100A simply
by inserting the card in a slot (as in the photo at left) and push-
ing a button.

As a result the 9100A can, for example, determine the straight
line that best fits a set of experimentally obtained X-Y points in
seconds. The scientist need only insert the appropriate program
card and enter the data points on the keyboard. The 9100A then
carries out the entire ‘least squares fit' computation and displays
the slope (m), intercept (b), and correlation coefficient (r). It
will even plot the line itself when equipped with the forthcoming
H-P X-Y plotter.

Yet the 9100A is no bigger and costs no more than a calcu-
lator. More important, it is as easy to use since all machine op-
erations are in English or common math symbols. This includes
single-key operation for log, exponential, trig and hyperbolic
functions, and for coordinate conversions from polar to rectan-
gular and vice-versa.

If you want to know how the 9100A can restore the balance
between analysis and computation in your lab, get a copy of our
new 22-page brochure. Write Hewlett-Packard, 1501 Page Mill
Road, Palo Alto, California 94304. In Europe: 54 Route des
Acacias, Geneva,

HEWLETT @ PACKARD

ANALYTICAL INSTRUMENTS o070




Scientists praise

JAMES D.WATSON’S

“No one could miss the excitement in this

story of a great and beautiful discovery. It

communicates the spirit of science as no
formal account has ever done.”

—J. BRONOWSKI,

The Salk Institute, in The Nation

“He has described admirably how it feels,

to have that frightening and beautiful ex-
perience of making a great scientific dis-
covery,”—RICHARD FEYNMAN (Nobel Prize
Winner), California Institute of Technology

“This is a book unlike any other which has
ever been written. It is a first hand account
of what it was like, day by day, to achieve
one of the major scientific discoveries of the
century.” —C. P. SNOW

“He writes with Pepys-like frankness . . .
the freshness and directnes with which im-
pressions have been recorded are an essen-
tial part of the interest of the book.”
—SIR LAWRENCE BRAGG (Nobel Prizé Win-
ner), from the Foreword of the book

1THE DOUBLLE

1218

“Lively, wholly brash, full of sharp and
sudden opinion; often at the edge of scandal
. . . The story should kill the myth that
great science must be cold, impersonal or
detached.”

—PHILIP MORRISON, M.I.T., in Life

“A wonderfully candid self-portrait of the
scientist as a young man in a hurry-. . . a
fascinating case history in the psychology
and sociology of science.”—ROBERT K. MER-
ToN, Columbia University, front-page re-
view, The New York Times Book Review

“Especially notable is his handling of the
scientific developments, which are de-
scribed so clearly and economically that the
layman should be able to follow them while
the specialist will not be bored.”
—PHILIP KNAUF, University of
Rochester School of Medicine

“Provides a much more real appraisal-of the
character of science in the laboratory than
other published statements of 2 more formal
kind,”—jon~n Mappox, Editor of Nature, in

The Washington Post

HELIX

“Like all great books, THE DOUBLE
HELIX will spawn a whole literature of
praise and condemnation, of annotation
and exegesis. Much of that literature will
deal with the question of how accurately
it depicts what actually happened. I claim
it as a great work of imaginative literature
and as a great exposition of the workings
of scientific creativity.”—PAUL ¥. CRANE-
¥1eLp, Rockefeller University, in American
Notes and Queries

“It will have a strong and salutary effect on
young students, for it emphasizes the esthe-
tics in science.” —JEROME LETTVIN,

M.1.T., in Natural History

“It will be an enormous success, and de-
serves to be so — a classic in the sense that
it will go on being read.”—p. B. MEDAWAR

{Nobel Prize Winner), in The New York,,\

Review of Books
$5.95, now at your bookstore

SCIENCE, VOL. 162
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Any little 12'4” x 19” area myour lab is large
“enough for the new Lauda K-2/R’all-stainless steel
refrigerated constant temperature circulator to do its job.

And what a job it does.

It's ideal for tempering accurately many types of jacketed laboratory 1
appliances at temperatures down to —10°C. Don't let the word “‘refrigerated” w
fool you though—the Lauda K-2/R also heats to 150°C. Here are some of its
outstanding features: Tecumseh compressor eliminates the need for auxiliary cooling
systems such as tap water or dry ice. Reservoir tank, pump, heater, cooling coil and
circulating lines (everything that comes in contact with the liquid) are stainless steel.
Solid-state electronic control with an exclusive new type of extra-sensitive
thermoregulator. Flow control and drain valves facilitate operating and emptying.
Top opens for easy filling and immersion of samples. Control accuracy is +0.01

i to #=0.02°C. Yet this compact instrument costs only $595.
i Hard to believe? ‘

Why not write for a copy of our new 32-page catalog.

It provides information on all of our constant :il":"lat"rs

| temperature baths and circulators for control from Division ofBrinkmane InStomsnts
= =120 1o.+330°C. Cantiague Rd., Westbury, New York 11590

E - n S FENERI il
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Noisy Signal?

Extract it with a PAR
Waveform Eductor™

The PAR Waveform Eductor is a sig-
nal averager used to extract repetitive
signals from noise. For complete in-
formation or to arrange a demonstra-
tion of this instrument, which is priced
~ at only $4,200, write Princeton Applied
Research Corporation, P.O. Box 565,
ceton, New Jersey 08540, or call

|
LA

VT




Make Direct
Quantitative
Analyses of
Fats, Waxes,
Oils and

Polymers...

with this new
Liquid
Chromatography
Detector System

The Packard Model 7101 Liquid Chroma-
tography Detector System enables you to
make quantitative analyses of high
molecular weight compounds without
the need for time-consuming preparation
of derivatives. “’Pre-flame” Pyrolysis, a
unique feature of this new, patented sys-
tem, transforms liquid chromatography
solutes into a gaseous state in a controlled
atmosphere furnace before they reach the
hydrogen flame detector. Because the
conveyor does not pass through the
hydrogen flame, noise levels are ex-
tremely low . . . sensitivity unusually high.
Your Packard Sales Engineer can give
you complete information. Call him, or
write for Bulletin 1086U to Packard In-
strument Company, Inc., 2200 Warren-
ville Road, Downers Grove, lllinois 60515,
or Packard Instrument International S.A.,
Talstrasse 39, 8001 Zurich, Switzerland.

[ Packard |

atmosphere clean. In the late 40’s I ran
some large turbo-compound engines of
this kind at Cornell as well as at Pratt

| & Whitney Aircraft and found surpris-

ingly low levels of carbon monoxide in
the exhaust during operation below 80
percent of full load at all speeds. In
the early 50’s, I witnessed the “Texaco
Combustion Process” engine, which
seemed unusually indifferent to octane
rating. The engine ran on almost any-
thing. My recollection is that I wasn’t
particularly impressed with the combus-
tion chamber design and privately pre-
dicted nothing would come of it. Never-
theless, I recall that the design permitted
a form of air-fuel mixing that promoted
detonation resistance and might be
worth another look from the standpoint
of lowering atmospheric contamination
from fuel additives, but I doubt whether
the CO level would be reduced. This
kind of engine design might be an
example of the performance com-
promise that Fay and Keck so correctly
anticipate. I agree with them that
virtually every method for reducing
pollution would introduce serious per-
formance penalties.

I do not think that the automotive
steam engine (even if somehow run
condensing) would be especially attrac-
tive either in terms of economy or the
instant response required of character-
istic stop-and-go driving as well as of
sudden accelerations as in high speed
passing. Therefore I doubt whether
there is a truly practical solution to the
pollution problem without inordinate
costs to the car operator.

IsRaAEL KaTz
Northeastern University,
Boston, Massachusetts 02115

Cultura Italiana

Some of Nicola Di Ferrante’s com-
ments (Letters, 20 Sept.) on the Italian
academic situation bear some truth, but
I cannot help feeling that he suffers
from “Italophobia.” It is not uncom-
mon among Italians, especially those
who emigrate to other lands to criticize
excessively that very country and those
institutions which prepared them, dur-
ing the “green years,” to attain success
in life. Most remarkable, are not the
shortcomings of the Italians, but the
abilities of Italians to denounce their
own shortcomings, without ultimately
doing anything to resolve them. It is
not unusual that they would even de-
nounce themselves for sins which are

either nonexistent or common to the
entire human race, as Barzini (/) has
involuntarily demonstrated by writing
his book.

Everybody agrees that the university
system in Italy needs complete over-
hauling, but for Di Ferrante to say that
the new generation learns precious little
and is well versed in the art of intrigue
and academic politics goes beyond a
fair and constructive criticism and
creates the general impression that
Italian students are ignorant lads whose
primary pursuit is deception. Di Fer-
rante reassures us that he did not in-
tend it as an accusation against Italian
students and graduates, but in the
meantime, for all practical purposes, the
accusation has been made.

Regardless of how impractical the
programs and system of teaching in
Italian universities may be, most Italian
students who reach the university have
perhaps the highest general -culture
training among their counterparts in any
country. The American public, even in
the academic world, is not aware that
the university in Italy, as in other coun-
tries in Europe, is in essence a grad-
uate school. Before entering the univer-
sity, the Italian student goes through 3
grueling years of Liceo, during which
he practically “recapitulates” 3000 years
of knowledge of the western world. He
has to digest an impressive number of
Latin and Greek authors in the original
language, including translation, inter-
pretation, and comment. The same is
true for an endless list of Italian poets
and writers, Dante’s entire Divine
Comedy, the philosophical work of
German, English, or French authors,
and works of art: painting, sculpture,
and architecture, from Phidias to Frank
Lloyd Wright.

To this, one has to add the chronolog-
ical histories of each subject: history
of Greek literature, history of Latin
literature, history of Italian literature,
history of philosophy, and so forth.

The humanities represent the major
load, but the natural sciences are also
part of the course of study. Division of
subjects is conventional, with no frag-
mentation into a variety of courses with
different exotic titles. A single word
“Latin” defines a subject which may
comprise everything that was written in
Roman times.

The value of such training has been
seldom pointed out or sufficiently em-
phasized. Rather, it has been minimized
by the Italians themselves, at a time
when many in America are crying for
more humanistic training for scientists

SCIENCE, VOL. 162



Sweet
tidings.

High Specific Activity
Low Prices
Unexcelled Quality Control

Sugar Nucleotides

NEC-513

ADP Glucose-C'* (D-Glucose-C!* (V) )
228mc/mM* $85/10uc $320/50uc
NEC-536

GDP Mannose-C'* (D-Mannose-C'* (U) )
151mc/mM* $110/10uc  $400/50uc
NEC-557

UDP Arabinose-C'* (L-Arabinose-C'* (U) )

183mc/mM* $90/5uc $350/25uc
NEC-429
UDP Galactose-C'* (D-Galactose-C' (U) )
280mc/mM* $100/10uc  $350/50uc
NEC-213

UDP Galactose-H: (D-Galactose-1-H’ (N) )

65.2mc/mM* $80/50uc $300/250uc
NEC-403

UDP Glu C'+ (D-Glucose-C'* (U) )
237mc/mM* $60/10uc $200/50uc
NEC-414

UDP Glucuronic-C'* Acid
(D-Glucuronic-C' (U) )

233.0mc/mM*  $60/10uc $260/50uc
NEC-543

UDP Xylose-C'* (D-Xylose-C'* (U) )
198mc/mM* $90/5uc $350/25uc

* Sp. Act. in Stock

Write for complete radio-
chemical specifications.

FREE wall chart of Nucleotide
Derivatives available upon
request,

13 DECEMBER 1968

and engineers in order to produce
more “complete, universal men.” Uni-
versity reform and elimination of obso-
lete methods and practices is imperative
in Italy, but international vilification of
the Mater universitatis and her students
and graduates is not.

GIORGIO SoLI
41-885 Laumilo Street,
Waimanalo, Hawaii 96795

Reference

1. L. Barzini, The Italians (Atheneum, New
York, 1964).

Zond 5: Sketches and Guesses

While I generally agree with the uses
of the Zond 5 class of (Soviet) space-
craft proposed by Davies and Murray
(11 Oct., p. 243), their description of
Zond 5 as being comparable in design
to the Soviet Mars and Venus probes
is, I think, wide of the mark.

The sketch in Dmitriyev’s article
(Pravda, 25 Sept.) does show three

sections for the spacecraft in its park-

ing orbit. However, it is easily seen
that the section described by Davies
and Murray as containing a midcourse
rocket motor (that is, a rocket engine)
is not that at all. It is, in fact, the
upper stage of the booster rocket and
its purpose is to inject the Zond S into
its translunar trajectory. That upper
stage adds some 10,400 feet per second
(3120 meters per second) to the Zond
S which at that point already has an
Earth satellite velocity of perhaps 25,-
400 feet per second. Midcourse engines
add only corrections of the order of
hundreds of feet per second and often
less AV. The stage was ignited 67 min-
utes after the initial launching and dis-
carded after burn-out, leaving only two
compartments. All this is described by
Dmitriyev and is shown in his sketches.
He describes a sphere—the “descent
vehicle”’—and an instrument compart-
ment as leaving the parking orbit.

Despite Dmitriyev’s relatively de-
tailed article, both Davies and Murray
and myself will have to await photo-
graphs of the Zond 5 spacecraft com-
parable to those of the Venus 4 released
by the Soviet Union. The latter were
sufficiently detailed so as to permit
counting of threads in the “plumbing,”
whereas the crude sketches of Zond 5
give rise to an extended guessing game,
no less.

SAUNDERs B. KRAMER

1241 Eureka Avenue,
Los Altos, California 94022
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Labware. Ask for our 1968 Cata-
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Can Success Be the Cause of Failure?*

It is natural for us all to ask the age-old question: Are our educational
policies and procedures really adapted to the world of today? The an-
swer is always “No.” Education is not for today; it is of the past and
it is for the future. When, as in ages past, times are changing slowly,
then the past, the present, and the future merge into one continuous
pattern. In times of rapid change, however, the present appears to be
a discontinuity between the past and the future, and no educational
policy seems adequate to bridge the gap. Hence, turmoil would seem
to be an inevitable characteristic of a rapidly changing world, and an
educational system not in turmoil would be one that is surely dead.

The ghastly disruptions and grisly scenes of violence which have
taken place on some campuses have been a searing experience for those
who have devoted their lives to the development of excellence in Ameri-
can higher education. Despite its faults, our educational system gives
more and better opportunities to more young people than any other
system in existence—or in the history of civilization. Never, and no-
where, have the opportunities and the fruits of learning been so widely
available, so widely utilized, and so widely appreciated.

One must inevitably conclude that the troubles of today are attribut-
able not to the failures of our university system, but to its successes. It
has brought higher education to 50 percent of our young people. Why
not 100 percent? It has brought scholarly inquiry to bear on a host
of areas of human concern. Why not on all? Scholarship and research
have shed light on many problems which have puzzled the human in-
tellect. Why are some problems still unsolved? Why is it we can under-
stand the structure of the universe and not the structure of human
society—or of the human brain or heart?

Because higher education has been so successful in so many areas, it
is now said to be a colossal failure because success is not yet visible in
every sphere of human concern. A few hundred years ago no one un-
derstood anything about the nature of the universe—and everyone was
apparently happy. Today we are overwhelmed with knowledge—and we
scream with pain because we don’t know everything.

Once our colleges taught almost nothing except Latin, Greek, philos-
ophy, theology, and jurisprudence—and they were regarded as the
pinnacles of civilization. Today they teach everything that the human
mind has learned—and are accused of living in the Middle Ages.

Success has thus led only to rising expectations and to mounting ac-
cusations of failure.

Or so it seems.

And yet—there are 6 million students now in college, and more are
seeking admission each year. Americans are spending $15 billion a year
on higher education, and—unless the calamity-howlers prevail—this will
increase by 10 percent or more per year. More people want more edu-
cation; more people want to teach in colleges and universities; the nation
appreciates more (and demands more) of higher education in each suc-
cessive year.

American higher education is in fact zooming ahead to new heights
of achievement—even though a small minority of faculty, students, and
citizens denounce its weaknesses and blame the universities for all
the ills of a troubled world.

Imperfections there are. It is hard to keep pace with a rapidly
changing world. These imperfections are going to be cured—not by
wrecking but by improving the structure which carries the torch of
learning, the torch of civilization, on to future generations.

—LEE A. DUBRIDGE

# Adapted from “The President’s Report and Reports of Other Officers, 1967/1968”
(Bulletin of the Cadlifornia Institute of Technology, Pasadena, 1968).
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