
using rne uonner Juuu TO aisplay rare equations or cnemical KineTIcs. 

On the right hand side of the blackboard are simultaneous equations represent- 
ing typical consecutive reactions in the complex parent-daughter relationships 
of radiochemistry. Set up according to the corresponding computer program- 
ming schematics on the left, the Donner 3000 solves the equations for arbitrary 
choice of parameters, and displays the results graphically on an oscilloscope 
or recorder. An important example of this three-component problem is the 
decay of Zirconium95 and its daughter Columbium95 to Molybdenum95 as the 
stable end product.. 

"Teaching Assistant" 
MODEL 3000 

There's a new way to multiply effectiveness in the teaching of science 
-without multiplying the teaching load. The Donner Model 3000 
Analog Computer serves as a veritable "Teaching Assistant," recre- 
ating the dynamic behavior of an arbitrary physical system from the 
describing differential equations. Its behavior is quantitative, its pre- 
sentation is visual, its impact on the student is powerful and lasting. 

A Donner analog computer can take responsibility in your classroom 
for faithful display of dynamic phenomena, from the simulation of 
nerve action to the solution of differential equations of pure mathe- 
matics. Without detailed knowledge of analog computers you can use 
the Model 3000 to solve and display problems in such fields as: 
antenna design * medical research * cybernetics * electron trajec- 
tories * nuclear reactor design * fluid mechanics * heat transfer anal- 
ysis * aerodynamics * meteorology * classical and nuclear physics 
* chemical kinetics * petroleum engineering * servo system analysis 
* auto- and cross-correlation * economic forecasting. 

Donner has pioneered in the introduction of electronic analog com- 
puters to the lecture room and the laboratory. For just over $1000 
you can put the Donner Model 3000 to work in your classroom. A 
letter outlining your specific areas of interest addressed to Dr. V B. 
Corey, Technical Director, Donner Scientific Company, Concord, 
California, will bring full details. Dept; 506 
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Letters 
The Responsibilities of Biologists 

In Science of 7 February [127, 293 
(1958)], Ileen E. Stewart presents ex- 
cerpts from an address with the above 
title given by the retiring president of 
the American Institute of Biological Sci- 
ences, H. Bentley Glass, at the Stanford 
meetings last August. Lest readers of 
Science infer that biologists all approve 
his rallying call, a response seems in 
order. At least some of us consider Glass's 
position confusing, if not confused. 

"Responsibility" is predicated upon 
ethical or philosophical reference points 
for which definition is essential. Spinoza 
would have been amused at Glass's 
equivocations, "the true welfare of hu- 
manity" and "social progress." No doubt 
Stalin stood for these also. 

"Our first responsibility as biologists," 
says Glass, "is really to be biologists." 
But also, our "fundamental primary obli- 
gation" is "the stern duty to teach-to 
spread as widely as possible . . . com- 
prehension of the bases of a scientific 
civilization." The possibility of conflict 
between detachment and evangelism is 
ignored. 

Concerning the "revolutionary and po- 
tentially devastating" powers arising from 
research, he says, "it is a frightening re- 
sponsibility . . . to see that these powers 
are used for good and not for harm." He 
deplores the fact that "so few biologists 
endeavor to make their biology count 
outside the laboratory and the class- 
room." He fears that what "we have 
gained through centuries of struggle . . . 
we may lose in a few months if we fail 
to defend stoutheartedly the freedom of 
the mind." He decries authority as "the 
inveterate foe of scientific inquiry." He 
worries about control of the purse strings 
of research and is pained that "the peo- 
ple and the representatives of the people 
feel that science is a useful servant or 
slave to minister to the needs of society 
as bidden." The distillation of such ideas 
may well be interpreted as a credo that 
scientists should run things since they 
should know what is "best." But, alas, 
Glass "would feel no confidence in ask- 
ing the profession of biology to take over 
regulation of our government and our so- 
ciety," because of inexperience in poli- 
tics. Considering the plethora of biologi- 
cal societies and how efficiently they 
operate, inexperience is an odd charge 
here; but at any rate, it appears that 
while condemning authority he really 
would not object to some sort of benevo- 
lent aristocracy or technocracy. 

The plain fact is that scientists are 
only human, with the usual foibles and 
inconsistencies. We formulate the law of 
gravity but long to repeal it; the utility 
of death is abhorrent to us individually; 
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and the regimentation elucidated in 

physiology is forgotten when we demand 
freedom. Biologists are shocked by po- 
lygamy, prefer fried chicken to raw, and 
calculate means for bimodal distribu- 
tions. We teach evolution, if we can, but 

sing peace on earth and want our kids to 
be "normal." We know that symbiosis 
can lead to parasitism, yet we seek 
"grants" and favors. 

How can Glass expect people so 
afflicted with professional schizophrenia 
to make our biology "count" outside the 

laboratory and classroom? Too often it 
"counts" very little even there. If we had 
the drive and acquisitiveness to practice 
our knowledge, we would soon be classed 
as tycoons or subversives, not placid 
members of the Society for Mycobryology 
in Pharmacological Pediculture. 

Pragmatically our responsibilities are 
fixed by our agreements with others, 
notably those who provide us with sup- 
port. As citizens we are bidden, as Glass 

puts it, to minister to the needs of so- 

ciety, but voluntary do-gooding is an as- 

sumption of responsibility not yet in 
the contract, and it can be our own 

undoing. 
W. F. HOLLANDER 

Department of Genetics, 
Iowa State College, Ames 

It is all too easy to string together a 
few quotations taken out of context and 
so convey an altogether misleading im- 

pression of superficiality and inconsist- 
ency. Personal correspondence from W. 
F. Hollander, much milder in tone than 
his communication to Science, indicates 
that he read not merely the excerpts 
of my address which were printed in 
Science but the full text, which was 
printed in the AIBS Bulletin. I am there- 
fore all the more surprised that he makes 
so false an interpretation of my views, 
which, being a personal credo, I certainly 
do not expect every biologist to accept. 
I can reply within brief space to only a 
few of the erroneous conclusions Hol- 
lander has drawn. 

The original text will show that I 
spoke of the biologist's responsibilities on 
three distinct levels: to himself, to his 
profession, and to society. It was in re- 
gard to the first that I said, "our first 

responsibility as biologists is really to be 
biologists," and the entire context will 
show that this carried no inference about 
detachment from society. My point was 
simply that biologists should exert them- 
selves to maintain a working acquaint- 
ance with the entire scope of biology- 
should be biologists first and specialists 
second. There isn't the slightest conflict 
in that thought with what Hollander 
pleases to call "evangelism" and which 
I called teaching. This falls on the third 
level of responsibility. My point here is 
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PSYCHOPHARMACOLOGY 
AAAS Symposium Volume 

edited by 
Nathan S. Kine 

6" x 9", clothbound, 175 pp., 
bibliographies, index, 1956 

$3.50 ($3.00 for 
cash orders by AAAS members) 

This volume consists of material pre- 
sented at the first major conference on 
the remarkably successful use of new 
drugs such as chlorpromazine in the 
treatment of mental disease. 

"The authors are competent and care- 
ful workers who have approached this 
problem with a scientific attitude . . . 
Throughout the volume runs the thread 
of caution . . . New vistas are being 
opened for the psychiatrist, the neurolo- 
gist, the physiologist, the psychologist, 
the pharmacologist and the chemist." 
Foreword, Winfred Overholser. 

"This volume is not a reference in- 
tended for use at the introductory stu- 
dent level. It can be reviewed with in- 
terest, however, by any serious member 
of the reading public." American Journal 
of Pharmaceutical Education, July 1956. 

At all book stores or write 

American Association 
for the 

Advancement of Science 
1515 Massachusetts Ave., NW 

Washington 5, D.C. 

America's 
Natural 

Resources 
Edited by a Committee 

Headed by CHARLES A. CALLISON, 
National Wildlife Federation 

A clear, factual survey of our nat- 
ural resources, their conservation and 
interdependence. Experts describe each 
resource, its historical background and 
importance. Book details dangers to 
America's resources; explains how 
they can be preserved, used most profit- 
ably. Edited for the Natural Resources 
Council of America. 211 pp. $3.75 

"No more realistic picture of our in- 
ter-related resources has been pre- 
viously available.... Excellent." 

-THE SCIENTIFIC MONTHLY 
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a simple one: At the present tempo of 
social change and scientific advance, we 
cannot confine ourselves to teaching chil- 
dren, and only children, in the hope that 
when, 20 years from now, they become 
adults they will act and vote more intel- 

ligently in matters affecting the relations 
of science to government and to society. 
That will be very well, but it is impera- 
tive to attempt some education of present 
adults, including congressmen, gover- 
nors, and even Presidents, if an under- 

standing of science adequate for the 

framing of policy, especially in relation 
to the governmental support of basic re- 
search, is to become developed in time. 
The real difficulty is to distinguish be- 
tween education in scientific understand- 

ing and the promotion of political views, 
as the debate between Linus Pauling and 
Edward Teller demonstrates. But how- 
ever much Hollander might want to call 
the Bulletin of the Atomic Scientists 
"evangelism," I feel personally that it 
has been one of the most significant and 
influential developments of the postwar 
activities of scientists, and biologists 
might well emulate that example. 

Second, to say of me that "while con- 

demning authority he really would not 

object to some sort of benevolent aris- 

tocracy or technocracy" reveals very 
careless reading of my remarks, since I 
was at pains to point out the danger of 

oligarchy and tyranny if scientists were 
to continue to increase in power while 
the populace remained content to accept 
the benefits of science in superstitious 
awe and credulity. Hollander's next para- 
graph, on the "plain fact . . .that scien- 
tists are only human, with the usual 
foibles and inconsistencies," is an elo- 

quent amplification of my own remarks 
to the same effect in the very address he 
is criticizing-remarks which were made 
to emphasize, just as he does, that biolo- 

gists are hardly prepared to take over the 
reins of government and society. Political 

inexperience is but one reason; but that 
it does exist seems evident from the fact 

that, on the National Science Board, 
only three out of 24 appointees are biolo- 
gists, and that Killian's Scientific Ad- 

visory Committee to the President like- 
wise includes only three biologists out of 
19 members. The growing influence of 
the American Institute of Biological Sci- 
ences is calculated gradually to bring 
about a more appropriate representation 
of biologists on important advisory 
boards. But lest I be misunderstood 

again, let me say emphatically that I do 
not advocate "voluntary do-gooding," 
whatever that is, but rather the respon- 
sible service of biologists in more nu- 
merous advisory and educational capac- 
ities. 

BENTLEY GLASS 

Department of Biology, 
Johns Hopkins University, 
Baltimore, Maryland 
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