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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 
* 3-Glucosidase 
* Myoglobins 
* Invertase 

* Catalase 
* Cytochrome 
* Immunoglobulins 
* Transferrins 
* Lactoperoxidase 
* Botulinus Toxin 

- .. - - * Cellulases 
* a-Haemolysin 
* Staphylokinase 
* Protease 
* HyaluronateLyase 

.   * Antigens 

 :t LKB Ampholine? Carrier Ampholytes covering the pH 

scale from 3 to 10 and fractions thereof together with 
* Electrofocusing Columns and full instructions are 

s.  available ONLY from 
LKB INSTRUMENTS INC. 

rtisi 12221 PARKLAWN DRIVE 
ROCKVILLE Md. 20852 

HQ LKB-PRODUKTER AB * STOCKHOLM 0 SWEDEN 

INTERNATIONAL SUBSIDIARIES: 

- - LONDON OTHE HAGUE 0 COPENHAGEN 0 VIENNA 0 STOCKHOLM 
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Gelbaum & March-MATHEMATICS FOR THE 
SOCIAL AND BEHAVIORAL SCIENCES 
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Three new reference volumes on upper-division mathematics 

HA T T>U . 

Ala> 'P ' U <. > 'H >M 2/0fl 

This volume presents a careful treat- This is Volume VI of a distinguisheJ Starting with fundamentals (including 
ment of the major foundational sys- series of monographs: Generalized measure theory, Lebesque integration, 
tems of mathematics, including those Functions. Many of the modern alge- and axiomatic probability theory), this 
based on category theory. Emphasis is braic number-theoretic and analytic excellent book goes on to a penetrating 
on a mathematical comparison of sys- methods developed in recent years to study of the most important classes of 
tems, rather than on any exhaustive investigate automorphic functions (in- random processes. The careful presen- 
development of analysis within a sin- cluding the theory of adeles) appear tation and lucid exposition, combined 
gle system. This book can serve the in this volume-material heretofore with many illustrative examples, 
mathematician to either round out his accessible only in professional jour- makes this book significantly useful as nals. The volume is highly recommend- a professional reference for both 
background or provide a solid basis ed to Ph.D. candidates and research- mathematicians and mathematically- 
for his future study. 327 pages, illus- ers in pure mathematics. 426 pages, oriented engineers. 516 pages. About 
trated. $12.75. New! 9/68. By WIL- illutt rated. About $15.00. New! Re.dy $17.00. New! Ready 1/69. By I. I. 
LIAM S. HATCHER, University of 1/69. By I. M. GEL'FAND et al., Acad- GIKHMAN and A. V. SKOROKHOD, both 
Toledo. emy of Sciences, U.S.S.R. of Kiev State University. 

r?-i 
I West Washington Square, Philadelphia, Pa. 19105 1 

Please send on 30-day approval and bill me: I 
(Discount offered fulI..time teachers listing affiliation) Affiliation________________________________________________________ 

I I 
I LII Gelbaum & March: MATHEMATICS FOR THE SOCIAL AND BEHAVIORAL SCIENCES About $9.50 I 
I LJ Hatcher: FOUNDATIONS OF MATHEMATICS $12.75 I 

Ii GeI'*and: REPRESENTATION THEORY AND AUTOMORPHIC FUNCTIONS About $15.00 Sci 12.13.68 
fill Gikhman & Skorokhod: INTRO. TO THE THEORY OF RANDOM PROCESSES About $17.00 

Name_________________________________ Address_____________________________________________________ ______ 
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674. Its objects are to turther the work of scientists, to facilitate cooperation among them, to [Ruth Ford Collection, New York 

imp.tuve the effectiveness of science i the pr motion of human.elfare,.nd.to inreate public under- Cmty] 
standing and appreciation of the importance and promis of the methods of science in human progress. 



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 

1000 Windows started a train of responses by the anstrumentation 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- Designing Natural strangers to the complex world of 
or spectrum-that interests the scientist. electronics, chemists and other analysts have 

Initially the nuclear scientist measured the gamma spectrum for the long since been trapped in it because of their 
by looking at voltage pulses derived from the overall radiation  seemingly insatiable appetite for 
through a series of energy "windows", one window at a time. i.LiIeCLrOIIiC5.JIRy analytical instruments that are 
He built the "frame" for each window using a high and a low Analyst essentially electronic creations. Both 
voltage discriminator, each with adjustable threshold, thus being readily admit the impossibility of doing their 
able to look only at pulses whose peak value fell between the analytical work at today's speed and accuracy standards without 
two levels. Since an adequate measure of the gamma spectrum electronics. But upon introspection they also acknowledge a deep 
may require that the scientist look at it through more than a yearning somehow to exclude the whole complicated world of 
thousand different windows, this one-at-a-time procedure is often transistors, diodes and integrated circuits from their laboratories. 
inadequate. Not only is it laborious, it is also so slow as to be Yet exactly the reverse is happening: as the scientist uses more 
useless where the decay . and more instruments in his quest for analytical speed, he pro- 
rate (half-life) is very . duces greater and greater quantities of analog chart recordings, 
short. each of which he must laboriously interpret if he is to decode its 

Enter the multichannel analytical message. Bogged down in this task, the analyst once 
analyzer (MCA), newest / again has had to turn to the electronic designer.., this time for 
of which is the H-P 5400A. 'K a device which automatically interprets the analog output of such 
The MCA looks at gamma ' analytical instruments as the ubiquitous gas chromatograph, and 
radiation through as many translates it into digital data, the stuff of which quantitative 
as 1024 windows, simul-  . analysis is made. 
taneously sorting the ,,, The device which does this job best-the digital integrator- 
pulses into as many am- employs even more complex electronic circuits than does the gas 
plitude groups. It counts Probability density display of chromatograph. And it requires frequent adjustments of a dozen 
and totalizes the pulses in Gaussian noise or more programming controls, each somewhat mysterious to 
each group and stores the results in memory for live or static the electronics-shy analyst. 
display on the built-in cathode ray tube, for readout on a paper For many, this is the last straw. Consequently they have re- 
record or for input to a computer. fused to admit into their laboratories the one electronic device 

Speed, the essential characteristic of an MCA, reaches its peak that, ironically, can do more than any other to speed their anal- 
in the 5400A. Employing a new analog-to-digital converter with yses and simplify their routine. 
a clock rate of 100 MHz, the S400A sorts and digitizes input sig- Aware of this problem in human engineering, a team of H-P 
nals into one of 1024 categories in no more than 13 microseconds. chemists and electronic engineers together have recently com- 

In its present state of refinement, the 5400A MCA has not only pleted tjae design of an integrator that can be programmed for 
met the nuclear scientist's need for a gamma spectrum analyzer, an almost unlimitod variety of analytical conditions just by 
but has also attracted the attention of analytical scientists in pushing buttons. No longer must the recalcitrant analyst make 
other disciplines. Biochemists for example have used it as a the difficult choice of plunging into the strange world of inte- 
multichannel scaler to accumulate time/rate curves of activity grator programming, or living in a world bereft of the benefits 
for uptake/clearance studies in nuclear medicine. Design engi- of digital integrators. The H-P 3370A lets him have the best of 
neers have performed probability density analysis of continuous both worlds. 
input signals with the 5400A to isolate signal and noise charac- For electronics-shy chemists and other scientists who want to 

teristics. Other solutions of complex measurement problems are know how this was accomplished, 

described in the March 1968 issue of the Hewlett-Packard we offer a new Bulletin 3370A, on U. . . Journal, yours on request, request. 
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Restoring Time was when the scientist enjoyed sitting at 
his desk to manipulate the raw analytical 

the Balance data that he had accumulated while standing 
Between Analysis at the bench. Somehow complex 

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 

As"" $  balance between his analytical and computational loads has been 
day is to release the scientist from the time-consuming drudgery 
destroyed. One of the top technical management problems of the 

Obvious solutions are not always satisfactory. The typical of massive computations and return him to creative work. 
electronic desk calculator is simply not up to the job: many of 
the commonest mathematical routines of science and engineering 

It are beyond its scope. On the other hand, the computer is often 
too imposing for the problem immediately at hand, too incon- 

K  venient of access or too expensive to justify, and always relatively difficult to program and use. 
I' 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 
tlme. 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 7 
large computer the ability to 7' 
solve complicated compu- - - .. 

tations in fractions of a - 

second. This stems from '7 .,. 

IImIhI' 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 (in), 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. 

HEWLETTPACKARD 

ANALYTICAL INSTRUMENTS QQ7QA 



Scientists praise 

MES D.WATSON'S 
"No one could miss the excitement in this "This is a book unlike any other which has 
story of a great and beautiful discovery. It ever been written. It is a first hand account 
communicates the spirit of science as no of what it was like, day by day, to achieve 
formal account has ever done.' one of the major scientific discoveries of the 

-J. BRONOW5KI, century." -C. P. SNOW 

The Salk Institute, in Th Nato "lie writes with Pepys-like frankness 
"He has described admirably how it feels, the freshness and directness with which im- 
to have that frightening and beautiful ex- pressions have been recorded are an essen- 
perience of making a great scientific dis- tial part of the interest of the book." 
eOvery."-EICLIARD FEYNMAN (Nobel Prize -SIR LAWRENCE BRAGG (Nobel Priz6 Win- 
Winner), California Institute of Technology ner), from the Foreword of the book 

"Lively, wholly brash, full of sharp and "Especially notable is his handling of the 
1 dden opinion, often at the edge of scandal scientific developments, which are de- 

The story should kill the myth that scribed so clearly and economically that the 
great science must be cold, impersonal or layman should be able to follow them while 
detached." the specialist will not be bored." 

-PHILIP MORRISON, M.I.T., in Life -PHILIP KNAUF, Unversity of 

"A wonderfully candid self-portrait of the Rochester School of Medicine 
scientist as a young man in a hurry -. . a "Provides a much more real appraisalof the 
fascinating case history in the psychology character of science in the laboratory than 
and sociology of science.' -ROBERT k. MER- other published statements of a more formal 
TON, Columbia University, front-page re- kind."-joHN MADDOX, Editor of Nature, in 

view, The New York Times Book Review The Washington Post 

HELIX 
'Like all great books, THE DOUBLE "It will hay a strong and salutary effect on 
HELIX will spawn a whole literature of young students, for it emphasizes the esthe- 
praise and condemnation, of annotation tic in science,' -JEROME LETTvIN, 

and exegesis. Much of that literature will M.I.T., in Natural History 
deal with the question of how accurately 
it depicts what actually happened. I laim "It will be a enormous success, and de- 
it as a great work of imaginative literature serves to be so - a classic in the sense that 

nd a a great exposition of the working it will go on being read."-r. B. MEDAWAR - 

of scientific creativity. "-PAUL F. CRANE- (Nobel Prize Winner), in The New York 
ELD, Rockefeller University, ut American Revi to of Book 1,<1I(/wIiefI(Iz J 

Note and Queries $ .95, now at your bookstore 
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1:111114. IT? 
WitH. ii coun.act 
refrigerated cNTuuIaItSr. 

Any litte 121/2"x 19"area in your lab is ar 
- .- enoijh for the new Lciuda K2/Ro{1 stainless steel 

efrigeratecl constant temperature circulator to do its 'o 
d what a job it does. 

It's ideal for tempering accUrately many types of jacketed laboratory 
appliances at temperatures down to -1 00C. Don't let the word 'refrigerated' 
fool you though-the Lauda K-2/R also heats to 1 5O 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 
to ?0.020 C. Yet this compact instrument costs only $595. fl U EU * hkU 

Hard to believe? EAAUIP IPU 
Why not write for a copy of our new 32-page catalog. 

It provides information on all of our constant 4iicuiIat@ i 

temperature baths and circulators for control from.vision of Brinkrnan instr6rnents 
-120 to +3300 C. Contiague Rd., Wosibury, New York 1 1590 
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Noisy Signa I?.muuumumuuu 1 

Extract it with a PAR mEhmhhhE 
Waveform EductorTM 
The PAR Waveform Eductor is a sig- 
n.a.I averag.er 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 Gorporation, P.O. Box.565, 
Princeton New Jersey 08540, or call 
(09) 924 6835 



atmosphere clean. In the late 40's 1 ran either nonexistent or common to the 
some large turbo-compound engines of entire human race, as Barzini (1) has 
this kind at Cornell as well as at Pratt involuntarily demonstrated by writing 
& Whitney Aircraft and found surpris- his book. 
ingly low levels of carbon monoxide in Everybody agrees that the university 
the exhaust during operation below 80 system in Italy needs complete over- 
percent of full load at all speeds. In hauling, but for Di Ferrante to say that 
the early 50's, I witnessed the "Texaco the new generation learns precious little 
Combustion Process" engine, which and is well versed in the art of intrigue 
seemed unusually indifferent to octane and academic politics goes beyond a 
rating. The engine ran on almost any- fair and constructive criticism and 
thing. My recollection is that I wasn't creates the general impression that 
particularly impressed with the combus- Italian students are ignorant lads whose 
tion chamber design and privately pre- primary pursuit is deception. Di Fer- 
dicted nothing would come of it. Never- rante reassures us that he did not in- 
theless, I recall that the design permitted tend it as an accusation against Italian 
a form of air-fuel mixing that promoted students and graduates, but in the 
detonation resistance and might be meantime, for all practical purposes, the 
worth another look from the standpoint accusation has been made. 
of lowering atmospheric contamination Regardless of how impractical the 
from fuel additives, but I doubt whether programs and system of teaching in 
the CO level would be reduced. This Italian universities may be, most Italian 
kind of engine design might be an students who reach the university have 
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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 

Sweet GIoRcro SOLI 
and graduates is not. 
41-885 Laumilo Street, tidings. 
Waimanalo, Hawaii 96795 

High Specific Activity Reference 
Low Prices . L. Bnrzini, The Italians (Athencum, New 
Unexcelled Quality Control York, i964). 

Sugar Nucleotides Zond 5: Sketches and Guesses 
NEc-513 
ADP Glucose-c'4 (D-Glucose-c'4 (U)) 
228mc/mM* $85/lOuc $320/SOuc While I generally agree with the uses 
NEc-536 of the Zond 5 class of (Soviet) space- 
GDP MannosecIS (D-Mannose-c'4 (U)) craft proposed Davies and Murray 
lSlmc/mM $llOhlOuc $400/5Ouc by 
NEc-557 (11 Oct., p. 243), their description of 
UDP Arabinose-c'4 (L-Arabinose-c'4 (U)) Zond 5 as being comparable in design 
lB3mc/mM* $90/Suc $350/25uc to the Soviet Mars and Venus probes 
NEc-429 
UDP Galactose-c" (D-Galactose-c'4 (U)) is, I think, wide of the mark. 
280mc/mM* $100/lOuc $350/SOuc The sketch in Dmitriyev's article 
NEc-213 
UDP Galactose-H3 (D-Galactose-1 -H3 (N)) (Pravda, 25 Sept.) does show three 
65.2mc/mM* $80/5Ouc $300/250uc sections for the spacecraft in its park- 
NEc-403 
UDP Glucose-c'4 (D-Glucose-c'4 (U)) ing orbit. However, it is easily seen 
237mc/mM* $60/lOuc $200/SOuc that the section described by Davies 
NEc-414 and Murray as containing a midcourse 
UDP Glucuronic-c'4 Acid rocket motor (that is, a rocket engine) 
(D-Glucuronic-c'4 (U)) 
233.Omc/mM* $60/lOuc $26o/5ouc is not that at all. It is, in fact, the 
NEc-543 
UDP Xylose-c'4 (D-Xylose-c'4 (U)) upper stage of the booster rocket and 
198mc/mM* $9015uc $350/25uc its purpose is to inject the Zond 5 into 
* Sp. Act. in Stock its translunar trajectory. That upper 

stage adds some 10,400 feet per second Write far complete radio- (3120 meters per second) to the Zond 
chemical specifications. 5 which at that point already has an 

FREE wall chart of Nucleotide Earth satellite velocity of perhaps 25,- 
Derivatives available upon 400 feet per second. Midcourse engines 
request. add only corrections of the order of 

hundreds of feet per second and often I I -  i , 

less z?sV. 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. Precision molded and precision 
He describes a sphere-the "descent calibrated, the Nalgene? Volu- 
vehicle"-and an instrument compart- metric Flask is in a class by itself. 
ment as leaving the parking orbit. It won't etch, contaminate or 

Despite Dmitriyev's relatiyely de- break. Repeated autoclaving 
tailed article, both Davies and Murray won't affect its accuracy. Each 
and myself will have to await photo- flask is individually cahibra ted to 
graphs of the Zond 5 spacecraft com- better than ?34 of lob. 
parable to those of the Venus 4 released 100 ml size now in stock, 250, 
by the Soviet Union. The latter were 500, and 1000 ml Sizes Coming soon. Order from your lab supply sufficiently detailed so as to permit dealer . . . and specify Nalgene 

( &  counting of threads in the "plumbing," Labware. Ask for our 1968 Cata- 
whereas the crude sketches of Zond 5 log or write Dept. 2124, Nalgene 
give rise to an extended guessing game, Labware Division, Rochester, N.Y. 
no less. 14602. 

SAUNDERS B. KRAMER NALGENE LABWARE DIVISION 

1241 Eureka Avenue, 4 NIILGE YBRON CORPOARTION Los Altos, California 94022 ________________________________ 
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AMERICAN ASSOCIATION FOR Can Success Be the Cause of Failure?* 
THE ADVANCEMENT OF SCIENCE 

It is natural for us all to ask the age-old question: Are our educational 
Science serves its readers as a forum for the 

presentation and discussion of important issues policies and procedures really adapted to the world of today? The an- 
related to the advancement of science, including swer is always "'No." Education is not for today; it is of the past and 
the presentation of minority or conflicting points 
of view, rather than by publishing only material it is for the future. When, as in ages past, times are changing slowly, 
on which a consensus has been reached. Accord- then the past, the present, and the future merge into one continuous 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews pattern. In times of rapid change, however, the present appears to be 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by a discontinuity between the past and the future, and no educational 
the AAAS or the institutions with which the policy seems adequate to bridge the gap. Hence, turmoil would seem 
authors are affiliated, to be an inevitable characteristic of a rapidly changing world, and an 

Editorial Board educational system not in turmoil would be one that is surely dead. 
1968 1969 The ghastly disruptions and grisly scenes of violence which have 

ROBERT L. BOWMAN EMIL HAURY taken place on some campuses have been a searing experience for those 
JOSEPH W. CHAMBERLAIN WILLARD F. Liaav 
JOHN T. EDSALL EvERE-rr . MENDELSORN who have devoted their lives to the development of excellence in Amen- 
ALEXANDER HOLLAENDER JOHN R. PIERCE can higher education. Despite its faults, our educational system gives 
GORDON J. F. MACDONALD KENNETH S. PITZER 
NEAL E. MILLER ALEXANDER RICH more and better opportunities to more young people than any other 
DE WITT STETTEN, JR. CLARENCE M. ZENER system in existence-or in the history of civilization. Never, and no- 

1970 where, have the opportunities and the fruits of learning been so widely 
GUSTAP 0. ARRUENIUS RICHARD C. LEwoNTIN available, so widely utilized, and so widely appreciated. 
FRED R. EooAN ALFRED 0. C. NIER 
HARRY F. HARLOW FRANK W. PUTNAM One must inevitably conclude that the troubles of today are attribut- 
MILTON HARRIS able not to the failures of our university system, but to its successes. It 

Editorial Staff 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 

Editor of areas of human concern. Why not on all? Scholarship and research 
PHILIP H. ABELsON have shed light on many problems which have puzzled the human in- 

Publisher Business Manager 
DAEL WOLPL HANS NussBAUM tellect. Why are some problems still unsolved? Why is it we can under- 

Managing Editor: ROBERT v. ORMES stand the structure of the universe and not the structure of human 

Assistant Editors: ELLEN E. MURPHY, JOHN  society-or of the human brain or heart? 
RINOLE Because higher education has been so successful in so many areas, it 

Assistant to the Editor: NANCY TEIMOURIAN is now said to be a colossal failure because success is not yet visible in 
News Editor: JOHN WALSH every sphere of human concern. A few hundred years ago no one un- 
Foreign Editor: DANIEL s. GREENBERG5 derstood anything about the nature of the universe-and everyone was 
News and Comment: LUTHER J. CARTER, BRYCE apparently happy. Today we are overwhelmed with knowledge-and we 

NELSON, PHILIP M. Bogi'av, MARTI MUELLER, ANNE scream with pain because we don't know everything. 
H. LARUS Once our colleges taught almost nothing except Latin, Greek, philos- 

Book Reviews: SYLvIA EBERHART ophy, theology, and jurisprudence-and they were regarded as the 
Editorial Assistants: SUSAN AXELRAD, JOANNE of civilization, teach that the human 

BaLK, ISABELLA BOULDIN, ELEANORE BUTz, HELEN pinnacles Today they everything 
CARTaR, GRAYCE FINGER, NANCY HAMILTON, OLIVER mind has learned-and are accused of living in the Middle Ages. 
HEATWOLE, ANNE HOLDSWORTH, PAULA LECKY, 
KATHERINE LIvINGSTON, LEAH RYAN, Loss SCHMITT, Success has thus led only to rising expectations and to mounting ac- 
BARBARA SHEPPER, RICHARD SOMMER, YA LI SWIOART, cusations of failure. 
ALICE THEILE 

Or so it seems. 
* European Office: 22 Mulberry Walk, London, S.W. And yet-there are 6 million students now in college, and more are 

3, England (Telephone: 352-9749) seeking admission each year. Americans are spending $15 billion a year 

Advertising Staff on higher education, and-unless the calamity-howlers prevail-this will 
Director Production Manager increase by 10 percent or more per year. More people want more edu- 
EARL J. SCHERAGO KAY GOLDSmIN cation; more people want to teach in colleges and universities; the nation 

Advertising Sales Manager: RICHARD L. CHARLES appreciates 'more (and demands more) of higher education in each suc- 
Sales: New York, N.Y., 11 W. 42 St. (212-PE- 

6-1858), ROBERT S. BUOSEE; Scotch Plains, N.J., cessive year. 
12 Unami Lane (201-889-4873), C. RICHARD American higher educe tion is in fact zooming ahead to new heights 
CALLIs; Medfleld, Mass. 02052, 4 Rolling Lane of achievement-even though a small minority of faculty, students, and 
(617-359-2370), RICHARD M. EZEQUELLE; Chicago, 
Ill. 60611, 919 N. Michigan Ave., Room 426 citizens denounce its weaknesses and blame the universities for all 
(312-DE-7-4973), HERBERT L. BURKLUND; Los 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- the ills of a troubled worid. 
9817), WINN NANCE. Imperfections there are. It is hard to keep pace with a rapidly 

EDITORIAL CORRESPONDENCE: 1515 Massa- changing world. These imperfections are going to be cured-not by 
chusetts Ave., NW, Washington, D.C. 20005. Phone: 
202-387-7171. Cable: Advancesci, Washington. wrecking but by improving the structure which carries the torch of 
Copies of "Instructions for Contributors" can be learning, the torch of civilization, on to future generations. 
obtained from the editorial office. See also page -LEE A. DUBRIDGE 
1709, Science, 29 December 1967. ADVERTISING 
CORRESPONDENCE: Rm. 1740, ii W. 42 St., ___ 
New York, N.Y. 10036. Phone: 2i2-PE-6-i858. * Adapted from "The President's Report and Reports of Other Officers, 1967/1968" 

(Bulletin of the California Institute of Technology, Pasadena, 1968). 

13 December 1968, Volume 162, Number 3859 801E 1ICE 

AMERICAN ASSOCIATION FOR Can Success Be the Cause of Failure?* 
THE ADVANCEMENT OF SCIENCE 

It is natural for us all to ask the age-old question: Are our educational 
Science serves its readers as a forum for the 

presentation and discussion of important issues policies and procedures really adapted to the world of today? The an- 
related to the advancement of science, including swer is always "'No." Education is not for today; it is of the past and 
the presentation of minority or conflicting points 
of view, rather than by publishing only material it is for the future. When, as in ages past, times are changing slowly, 
on which a consensus has been reached. Accord- then the past, the present, and the future merge into one continuous 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews pattern. In times of rapid change, however, the present appears to be 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by a discontinuity between the past and the future, and no educational 
the AAAS or the institutions with which the policy seems adequate to bridge the gap. Hence, turmoil would seem 
authors are affiliated, to be an inevitable characteristic of a rapidly changing world, and an 

Editorial Board educational system not in turmoil would be one that is surely dead. 
1968 1969 The ghastly disruptions and grisly scenes of violence which have 

ROBERT L. BOWMAN EMIL HAURY taken place on some campuses have been a searing experience for those 
JOSEPH W. CHAMBERLAIN WILLARD F. Liaav 
JOHN T. EDSALL EvERE-rr . MENDELSORN who have devoted their lives to the development of excellence in Amen- 
ALEXANDER HOLLAENDER JOHN R. PIERCE can higher education. Despite its faults, our educational system gives 
GORDON J. F. MACDONALD KENNETH S. PITZER 
NEAL E. MILLER ALEXANDER RICH more and better opportunities to more young people than any other 
DE WITT STETTEN, JR. CLARENCE M. ZENER system in existence-or in the history of civilization. Never, and no- 

1970 where, have the opportunities and the fruits of learning been so widely 
GUSTAP 0. ARRUENIUS RICHARD C. LEwoNTIN available, so widely utilized, and so widely appreciated. 
FRED R. EooAN ALFRED 0. C. NIER 
HARRY F. HARLOW FRANK W. PUTNAM One must inevitably conclude that the troubles of today are attribut- 
MILTON HARRIS able not to the failures of our university system, but to its successes. It 

Editorial Staff 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 

Editor of areas of human concern. Why not on all? Scholarship and research 
PHILIP H. ABELsON have shed light on many problems which have puzzled the human in- 

Publisher Business Manager 
DAEL WOLPL HANS NussBAUM tellect. Why are some problems still unsolved? Why is it we can under- 

Managing Editor: ROBERT v. ORMES stand the structure of the universe and not the structure of human 

Assistant Editors: ELLEN E. MURPHY, JOHN  society-or of the human brain or heart? 
RINOLE Because higher education has been so successful in so many areas, it 

Assistant to the Editor: NANCY TEIMOURIAN is now said to be a colossal failure because success is not yet visible in 
News Editor: JOHN WALSH every sphere of human concern. A few hundred years ago no one un- 
Foreign Editor: DANIEL s. GREENBERG5 derstood anything about the nature of the universe-and everyone was 
News and Comment: LUTHER J. CARTER, BRYCE apparently happy. Today we are overwhelmed with knowledge-and we 

NELSON, PHILIP M. Bogi'av, MARTI MUELLER, ANNE scream with pain because we don't know everything. 
H. LARUS Once our colleges taught almost nothing except Latin, Greek, philos- 

Book Reviews: SYLvIA EBERHART ophy, theology, and jurisprudence-and they were regarded as the 
Editorial Assistants: SUSAN AXELRAD, JOANNE of civilization, teach that the human 

BaLK, ISABELLA BOULDIN, ELEANORE BUTz, HELEN pinnacles Today they everything 
CARTaR, GRAYCE FINGER, NANCY HAMILTON, OLIVER mind has learned-and are accused of living in the Middle Ages. 
HEATWOLE, ANNE HOLDSWORTH, PAULA LECKY, 
KATHERINE LIvINGSTON, LEAH RYAN, Loss SCHMITT, Success has thus led only to rising expectations and to mounting ac- 
BARBARA SHEPPER, RICHARD SOMMER, YA LI SWIOART, cusations of failure. 
ALICE THEILE 

Or so it seems. 
* European Office: 22 Mulberry Walk, London, S.W. And yet-there are 6 million students now in college, and more are 

3, England (Telephone: 352-9749) seeking admission each year. Americans are spending $15 billion a year 

Advertising Staff on higher education, and-unless the calamity-howlers prevail-this will 
Director Production Manager increase by 10 percent or more per year. More people want more edu- 
EARL J. SCHERAGO KAY GOLDSmIN cation; more people want to teach in colleges and universities; the nation 

Advertising Sales Manager: RICHARD L. CHARLES appreciates 'more (and demands more) of higher education in each suc- 
Sales: New York, N.Y., 11 W. 42 St. (212-PE- 

6-1858), ROBERT S. BUOSEE; Scotch Plains, N.J., cessive year. 
12 Unami Lane (201-889-4873), C. RICHARD American higher educe tion is in fact zooming ahead to new heights 
CALLIs; Medfleld, Mass. 02052, 4 Rolling Lane of achievement-even though a small minority of faculty, students, and 
(617-359-2370), RICHARD M. EZEQUELLE; Chicago, 
Ill. 60611, 919 N. Michigan Ave., Room 426 citizens denounce its weaknesses and blame the universities for all 
(312-DE-7-4973), HERBERT L. BURKLUND; Los 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- the ills of a troubled worid. 
9817), WINN NANCE. Imperfections there are. It is hard to keep pace with a rapidly 

EDITORIAL CORRESPONDENCE: 1515 Massa- changing world. These imperfections are going to be cured-not by 
chusetts Ave., NW, Washington, D.C. 20005. Phone: 
202-387-7171. Cable: Advancesci, Washington. wrecking but by improving the structure which carries the torch of 
Copies of "Instructions for Contributors" can be learning, the torch of civilization, on to future generations. 
obtained from the editorial office. See also page -LEE A. DUBRIDGE 
1709, Science, 29 December 1967. ADVERTISING 
CORRESPONDENCE: Rm. 1740, ii W. 42 St., ___ 
New York, N.Y. 10036. Phone: 2i2-PE-6-i858. * Adapted from "The President's Report and Reports of Other Officers, 1967/1968" 

(Bulletin of the California Institute of Technology, Pasadena, 1968). 



WILKS SCIENTIFIC 
ANNOUNCES i i nlift. Ill e 

Atlanta, Georgia: 690 Miami 
Telephone: (404) 261-4120 
King of Prussia, Pennsylvania: 
Gulph Road - Route 23 
Telephone: (215) 265-0300 
Springfield, N.J.: 52 Fadem Road 
Telephone: (201) 379-1400 

.. - Silver Spring, Maryland: 7722 
Fenton Street 
Telephone: (301) 587-7000 
Chicago, illInois: 1458 North 

arnon Avenue. 
lephone 1312) 379-9300 

mencan.it.ivrnide Avenue Frnrn  ( es edtord, Massachusetts: 461 
..otephone: 617 391-6110 

leveland, Ohio: 26401 Miles Ave. 
elephone: (2i6 292-7900. 

To provide efficient accessory service to anyon.sin.infrared St. Louis, MIssouri: 1241 
spectroscopy, Wilka Scientific, in cooperation.ith Fisher Sojeri- AmbassadOr BOulevard.- 
tific, Van Waters and Rogers, Analytical consultants (Dallas) and Telephone. (314)991-2400. 
Fisher Scientific Gompany Limited (anad4. h.s established de- Cincinnati1 OhIo: 5841 Greek Road 
pots for the most commonly used infrared accessories in- 23 Telephone: 513)793510O. 
cities in the.United States and canada. From these depots; the Pittsburgh, Pennsylvania: 71.1. 
spectroscopist can obtain prompt shipment of precision sealed Forbes Avenue 
cells, gas cells, KBr pellet making quiprne and reflectance Telephone: (412) 391-1330 Houston, Texas: 4102 Greenbriar 

-.attachments by simple telephone call. Also stocked is low-cost Drive 
sampling equipment for student use. elephone: (71$) 52 -6605 

-.Raleigh, North carolina: 3315 
Each Wilks Scientific infrared accessory as been carefully ng Winto Road 

h 
.eered to.meet the most exacting.equiremen.of the infrared T lephone: (919) 676-2351 

spectroscopist no matter what make or model infrared spectro-. $ & R Of 
photometer he is uing. In addition to the standard items listed San Francisco, GalIfornia: 3745 
below, many special purpo.e accessories such as pyrolyzers, GC.Bayshore Boulevard 8#isbane) 
fraction collectors, high and low temperature cells, reflectance, Telephone: 415) 467-2600 
equipm many are.San Francisco, Mon- Los Angeles, Gallfornia: 1363 So. ent and others stocked in 
treal, Dallas and Norwalk. .flOnnie Beach Plac. 

For complete Thtornation6n all Wilks Scientific products, fill out.elephone: (213). 269-9311 
the coupon belowor call the office resty.DenVer, Colorado: 4300 Holly Street etephone: (303) 388-5651 

.e e,Washington: 600 So. 
.Spokane Street 

Telephone: (206)682-3460 
Phoenix, Arizona: 2930 West 

- Osborn Road 
Sealed Cells, NaCI & KBr ATR Attachments Telephone: (602) 254-6111 

i'h miii o a 11111 ri 
Oil - 

Montreal, Quebec, Canada: 855 
Devonshire Road 

Beam Attenuators Mini-Presses Telephone: (514) 735-2621 
Toronto, Ontario, Canada: 184 

CUT ALONG DOTTED LINE Railside (Don Mills) Telephone: (416) 445-2121 I Edmonton, Alberta, Canada: Box 
-V   SCIENTIFiC 1 3840 Stat. D. 

-   CORPORATION 
I Telephone: (403) 455-3151 

El Please send complete Wilks Scientific Infrared Ac- I Vancouver 3, B.C., Canada: Box 
cessory catalog. .------- 2149 

I] Put us on your Mailing List. -- \ I Telephone: (604) 872-7641 
We have the following l.R. spectrophotometers  ' I \ El 15 liOm - Dallas, Texas: 5622 Dyer Street 
________________________________________________ I Telephone: (214) 368-7755 

Name ______________________________________ Oi i(.; p  (-.V- 

 South Norwalk, Conn., Box 441 
Organization Telephone: (203) 838-4537 

Dept. I ' 
VAT 

Address I  
Zip I SOUTH NORWALK * CONNECTICUT 08856 

I TELEPHONE * (2031 838-4537 

26 SCIENCE, VOL. 162 



GRATING MONOCHROMATOR 
A low-cost, quality 

instrument ideally suited 
for systems operation, 

education and 
experimental uses. 

*14,440 lines per inch $325.; 28,800 lines per inch - $385. 
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