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it this way, too. And China will lose 
interest in killing foreigners as its ro- 
mantic willingness to sacrifice Chinese 
lives diminishes.) 

In a paper (unclassified but unpub- 
lished) on integral, quick-access, 
multi-use shelters in new buildings, 
Richard I. Condit, of Stanford Re- 
search Institute, once warned that the 
shelter portion should be the only 
truly hardened part of a building, and 
that nothing else in the city should 
be hardened; an attacker should be 
given no incentive for increasing the 
intensity of his attack. Condit hypoth- 
esizes that the attacker would tend 
to be economical and would be will- 

ing to allow people to survive if he 
could deprive them of their city (and 
the power and wealth it embodies). I 
think he correctly assumes that de- 
struction of wealth and power rather 
than life would be the main conscious 
and unconscious motivation of the at- 
tacker. 

Unless it can be proved that nu- 
clear attacks would be launched only 
by implacable fanatics intent on wip- 
ing out entire populations (and intent 
on little or nothing else, ever) some 
level of civil defense high enough to 
make a real difference looks like a 
prudent investment. Even very high 
levels are not really provocative, since 
an American shelter cannot kill a sin- 
gle Russian or knock out a single fac- 

tory, missile silo, railroad yard, or har- 
bor. 

NICHOLAS ROSA 
1101 Woodside Road, 
Redwood City, California 94061 

The Grant System 

The system of individual project 
awards made on the basis of scientific 
merit after careful evaluation by panels 
of experts recruited from across the 
country has been a large factor in es- 
tablishing the high quality of science in 
our larger centers and in the steadily 
rising standards in smaller, outlying in- 
stitutions. The success of this system 
has been widely acknowledged (see the 
remarks of Monod in Report from Eu- 
rope, Science, 19 Nov. 1965). 

Don K. Price (21 Jan., p. 285) and 
D. S. Greenberg (Harpers, Jan. 1966) 
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the basis on which it gives support to 
universities and begins to make much 
broader grants for institutional or pro- 
gram support, the scientific ability of 
particular investigators becomes propor- 
tionally less important and more impor- 
tance attaches to a vast range of sub- 
jects on which the specialized scientific 
knowledge of an advisory panel is much 
less decisive." He goes on, "It would be 
positively to the advantage of the uni- 
versities, I believe, if their own mem- 
bers did not have so predominant an 
influence in making of grants to them, 
and if the government should rely a 
great deal more on a career govern- 
ment service of high quality." The prac- 
tical development of this point would 
be the award of large bulk sums to 
individual institutions and the eventual 
elimination of direct support of talented 
individuals. 

In my opinion the hazards and losses 
in assigning to institutions nearly total 
control of their research funds are 
much greater than those of the present 
system. We already have an example 
of the possibilities. The Sloan-Kettering 
Institute has been awarded a lump sum 
of $4.3 million dollars, 47 percent of 
its research budget, replacing individual 

support for 52 projects. This will, in 
the words of the New York Times 
(12 Jan.), "with very few restrictions 
enable the recipient institution to use 
the funds from the so-called 'single in- 
strument' grant as it sees fit. For ex- 
ample, it could use money originally 
ear-marked for a slow moving program 
for the swift expansion of research on 
a 'breakthrough.' In effect, this method 

expresses support for an institution's 
total research program, a spokesman 
for the Public Health Service said in a 

telephone interview." 
The basic problem seems to be a 

failure to recognize that nearly all im- 

portant advances in knowledge come 
initially from individuals with good 
ideas and not from the planned ex- 

ploitation of problems selected by ca- 
reer administrators. The very purpose 
of the scientific endeavor is lost in the 
concern for efficiency and quick returns 
and a politically satisfying distribution 
of funds. In general, scientists are 

working to obtain new knowledge of 
ultimate use to mankind. If this goal is 
important, then we should be giving our 

greatest support to the most competent 
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and creative individuals. Who is better 

prepared to make the judgment of com- 

petence than other scientists? What cri- 
teria other than scien;tific merit should 
take precedence? 
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Among the 5000 MC&B organics and 
inorganics are several groups of reagents 
that we developed for special high purity 
requirements: 

SPECTROQUALITY? SOLVENTS-a com- 
plete line of solvents for spectro- 
photometry, fluorometry, Far UV, etc. 
Generally recognized as the highest 
quality products in the field. 

CHROMATOQUALITY-More than 100 
reagents of 99+ mol % purity as es- 
tablished by gas chromatography. Lot 
chromatogram furnished with each unit. 

CRITERIOQUALITY-a new line of organic 
Reference Standards for physical chemi- 
cal measurements, instrument calibration 
and other precise techniques. Purity 99.9 
mol % 

For complete information on these and 
5000 other MC&B reagents, ask your 
MC&B distributor for our new Catalog. 
Or write for a free copy. 
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The study sections and advisory 
panels of the National Institutes of 
Health and the National Science Foun- 
dation provide scientists with a critical 
review by a broadly selected (and ro- 
tating) group of their peers who are 
not subject to the pressures of local 
politics and who have the opportunity 
and experience of comparing applica- 
tions from all over the country. A grant 
application approved by an advisory 
panel in Washington is an important 
vote of confidence; disapproval should 
give the applicant serious cause for soul- 
searching. Certainly there are mistakes, 
but, in my judgment, far fewer than 
would be made by local review. Allo- 
cation of research funds within an in- 
stitution is much more likely to per- 
petuate mediocrity and incompetence; 
recognition of new ideas or far-sighted 
proposals may be much more infre- 
quent. 

There is much merit in having pan- 
els of experts well informed on the ad- 
vanced thinking of the scientific com- 
munity as expressed in grant applica- 
tions. In the long run, the good that is 
done by having these open lines of 
communication far outweighs any pos- 
sible damage to the private enterprise 
of idea ownership. There is also, via 
this route, considerable dissemination 
of knowledge about investigators, 
young and old. There is great revenue 
in cross-fertilization. Moreover. the 
large numbers of working scientists 
coming to Washington to serve on study 
sections maintain a flow of informa- 
tion and personal contact with govern- 
ment officials that is necessary for 
mutual understanding and coopera- 
tion. . . 

The present project-award system 
may not lend itself too well to the de- 
velopment of new schools and depart- 
ments. This problem could be handled 
by a separate system of institutional 
and departmental grants-in-aid. Simi- 
larly, funds for regular teaching could 
come from separate sources. For older 
and established institutions, the general 
research-support grant contributes to 
flexibility; it should not, however, be 
enlarged to replace project support to 
individuals. 

Critical periodic evaluation of the in- 
dividual on the basis of scientific merit 
by a distant, semi-anonymous panel of 
peers is a source of strength to institu- 
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initiation of research applications and 
over hiring, firing, and the allocation 
of space. 

JEROME GROSS 
Massachusetts General Hospital, 
Boston 02114 

The Exclusive "Graduate" Course 

in Advanced-Degree Programs 

One of the criteria used by accredit- 
ing committees when evaluating gradu- 
ate programs at universities strikes me 
as being trivial but pernicious. It is 
the distinction between "graduate 
courses" and "senior-level courses car- 
rying graduate credit." In my opinion, 
the only valid case for herding gradu- 
ate students together and excluding the 
undergraduates is that graduate enroll- 
ments may be so large that it is in- 
convenient to enroll undergraduates in 
the same classes. Many accrediting 
committees gather data on the propor- 
tion of "graduate" courses in an ad- 
vanced-degree program, implying that 
this proportion gives an indication of 
the quality of the program. Conse- 
quently, many institutions aspiring to 
higher levels of graduate work will, 
under pressure of this criterion, pro- 
liferate "graduate" courses for which 
prospective enrollment is prohibitively 
small. Recently I encountered a situa- 
tion in which this criterion was car- 
ried to its extreme. A college was ex- 
panding its courses at the master's de- 
gree level and was hoping to offer doc- 
toral programs in the not-too-distant 
future. In the interest of insuring "ex- 
cellence" as it is judged by accredit- 
ing committees, the graduate council 
had adopted the following criteria: All 
the courses for the master's degree 
would be at the 500 and 600 level. 
The 500-level courses would be open 
to "qualified seniors" (not all seniors), 
and 20 percent of the credit for the 
master's degree could be earned at this 
level. The 600-level courses would be 
closed to all undergraduates, and 80 
percent of the credit toward the mas- 
ter's degree would have to be earned 
in such courses. All the departments 
at this college are overburdened with 
the task of preparing 500- and 600- 
level courses in which enrollments dur- 
ing the foreseeable future will be of 
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rying graduate credit." In my opinion, 
the only valid case for herding gradu- 
ate students together and excluding the 
undergraduates is that graduate enroll- 
ments may be so large that it is in- 
convenient to enroll undergraduates in 
the same classes. Many accrediting 
committees gather data on the propor- 
tion of "graduate" courses in an ad- 
vanced-degree program, implying that 
this proportion gives an indication of 
the quality of the program. Conse- 
quently, many institutions aspiring to 
higher levels of graduate work will, 
under pressure of this criterion, pro- 
liferate "graduate" courses for which 
prospective enrollment is prohibitively 
small. Recently I encountered a situa- 
tion in which this criterion was car- 
ried to its extreme. A college was ex- 
panding its courses at the master's de- 
gree level and was hoping to offer doc- 
toral programs in the not-too-distant 
future. In the interest of insuring "ex- 
cellence" as it is judged by accredit- 
ing committees, the graduate council 
had adopted the following criteria: All 
the courses for the master's degree 
would be at the 500 and 600 level. 
The 500-level courses would be open 
to "qualified seniors" (not all seniors), 
and 20 percent of the credit for the 
master's degree could be earned at this 
level. The 600-level courses would be 
closed to all undergraduates, and 80 
percent of the credit toward the mas- 
ter's degree would have to be earned 
in such courses. All the departments 
at this college are overburdened with 
the task of preparing 500- and 600- 
level courses in which enrollments dur- 
ing the foreseeable future will be of 
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ried to its extreme. A college was ex- 
panding its courses at the master's de- 
gree level and was hoping to offer doc- 
toral programs in the not-too-distant 
future. In the interest of insuring "ex- 
cellence" as it is judged by accredit- 
ing committees, the graduate council 
had adopted the following criteria: All 
the courses for the master's degree 
would be at the 500 and 600 level. 
The 500-level courses would be open 
to "qualified seniors" (not all seniors), 
and 20 percent of the credit for the 
master's degree could be earned at this 
level. The 600-level courses would be 
closed to all undergraduates, and 80 
percent of the credit toward the mas- 
ter's degree would have to be earned 
in such courses. All the departments 
at this college are overburdened with 
the task of preparing 500- and 600- 
level courses in which enrollments dur- 
ing the foreseeable future will be of 
the order of 1 to 3 students per course. 
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