
mysterious enrichment process and its un- 
certain nuclear intentions have lent an 
extra touch of intrigue to the international 
energy scene. The Vorster government has 
nurtured the mystery with a delicate touch, 
it being second only to heart transplanta- 
tion as a source of national scientific pres- 
tige. From time to time the AEB's attrac- 
tive publication Nuclear Active would 
drop a hint that the pilot plant was coming 
along quite well, and once it printed a con- 
spicuously fuzzy picture of the plant-a 
nondescript cluster of concrete buildings 
marked by a row of smokestacks. The 
government also disclosed that the plant 
was located near Pretoria at a site called 
Valindaba, a Bantu word that means "This 
we do not talk about." 

But lately South African officials have 
been talking more about their plant. The 
most recent occasion was the European 
Nuclear Society conference in Paris in late 
April, where AEB president Roux said he 
intended to "lift the curtain somewhat." 
Roux's speech fell short of the now-it-can- 
be-told class, but he did provide a tantal- 
izing glimpse. 

He and W. L. Grant, who is credited 
with having invented the process, called it 
a "high performance stationary-walled 
centrifuge," a term they left largely unex- 
plained. What it apparently means is 
that a high-speed stream of gas-a mix- 
ture of uranium hexafluoride and hydro- 
gen-flows along a path that allows cen- 
trifugal force to separate the heavier 
uranium-238 from the fissionable uranium- 
235. This approach dispenses with the 
troublesome high-speed rotors of con- 
ventional gas centrifuges, hence the term 

"stationary-walled." The process is less 
energy-efficient than the two now in com- 
mercial use-gaseous diffusion and the 
gas centrifuge-but South African officials 
say their process requires fewer stages and 
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simpler technology than the other two, 
and thus runs about one-third the cost of 
other processes. (This apparently assumes, 
however, that electricity from coal or 
hydroelectric dams is relatively cheap, 
as it is in South Africa.) 

To American enrichment experts, all 
this sounds strikingly like the jet-nozzle 
enrichment process developed over the 
past 20 years by Erwin-Willy Becker at 
West Germany's Karlsruhe Nucear Cen- 
ter. Becker, in fact, sometimes describes 
his technique as a stationary-walled cen- 
trifuge, in which a sheet of uranium gas 
flows through a slitlike nozzle and along a 
curving path. One big difference, however, 
appears to stem from what the South 
Africans call their "helikon" technique,* 
whereby the number of succesive stages 
for enriching uranium can be reduced to 
about 100-in comparison to thousands of 
stages used in gaseous diffusion and hun- 
dreds for the gas centrifuge and for Beck- 
er's process. 

In spite of this difference, the Roux 
and Grant speech was notably devoid of 
claims that the process was wholly and 
uniquely South African. 

Research began in 1961 and has thus far 
cost $148 million. Without mentioning any 
names, Roux and Grant said things were 
sufficiently advanced 2 years ago "to 
consider sharing some of our know-how 
with the outside world and in this way to 
test the feasibility of our process with 
foreign experts." Almost certainly this was 
a reference to the relation South Africa 
struck up in 1973 with Becker and with 
STEAG, AG, the large energy firm in 
Essen which is carrying Becker's nozzle 
process toward commercial development. 
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the principle that an axial flow compressor can simul- 
taneously transmit several streams of [gas] of different 
isotopic composition without there being significant 
mixing between them." 
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Some U.S. analysts believe Becker and 
STEAG have helped the South Africans 
over some technical rough spots in scaling 
up their process and estimating its cost; 
the frequent presence of South Africans 
in Karlsruhe had fueled speculation that 
the two nations' processes were similar, 
and that speculation now seems confirmed. 

The next major development may be the 
announcement in the next few months 
of an international partnership to build 
a commercial plant based on the South 
African process. Roux and Grant dis- 
closed that negotiations with "interested 
foreign parties" are now under way and 
in some cases are at an "advanced stage." 

Just who these interested parties might 
be is, as ever, open to speculation. One 
U.S. analyst says relations with STEAG 
were "pretty close for a while," but are 
now unclear. The STEAG group would be 
a logical helpmate, but it is also a potential 
competitor, having all but concluded a 
deal with Brazil's military government to 
sell a nozzle enrichment plant. Coinciden- 
tally, South Africa has been strengthening 
its commercial ties with Brazil, and there 
are indications that talks have touched on 
an enrichment partnership. British and 
Japanese nuclear officials deny that they're 
among the "interested parties"; but 
France, Australia, and Canada are specu- 
lative possibilities. 

Even if South Africa fails to come to 
terms with foreign participants, Roux and 
Grant concluded, it is almost certain that 
it will proceed to build an enrichment 
plant of 5000 tons capacity, roughly a 
third that of the United States. By the 
mid-1980's that may be only enough to 
satisfy 10 percent or less of the world's 
enrichment demand. But it will be more 
than enough to make South Africa a mil- 
itary nuclear power if it so chooses. 

-ROBERT GILLETTE 
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The research training programs of the 
National Institutes of Health (NIH) have 
been the cause of an annual brush between 
Congress and the Administration and a pe- 
rennial source of anxiety and confusion to 
the biomedical research community. 

Although there was some skirmishing 
late in the Johnson Administration, the ad- 
vent of the Nixon Administration marked 
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the beginning of a serious attempt by the 
Executive Branch to reduce the scale and 
alter the form of federal support of gradu- 
ate and postgraduate training in the sci- 
ences. The main target was the training 
grant, which provides institutions with 
funds to conduct predoctoral and post- 
doctoral training programs, rather than 
the fellowship, which is awarded to individ- 
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the fellowship, which is awarded to individ- 

uals. The Administration was rather suc- 
cessful in squelching the training-grant in 
other agencies-the National Science 
Foundation's traineeships were wiped 
out-but Congress defended NIH's au- 

thority to award training grants and regu- 
larly provided funds absent from the bud- 

gets submitted by Presidents Nixon and 
Ford. 

The biggest year for the NIH training 
programs was 1969, when a total of about 
$168 million was spent-about $139 mil- 
lion on training grants and $29 million on 

fellowships. In that year, the funds sup- 
ported training for a total of 16,600 "full- 
time equivalent" people. Comparable fig- 
ures for the most recent year in which 
awards were made-fiscal year 1974-are 
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elusive because funds impounded by the 
Nixon Administration in fiscal year 1973 
were released the next year and therefore 
confuse the issue. But, from an average of 
the 2 years, it appears that funding for fis- 
cal year 1974 was down to about $150 mil- 
lion and the number of persons in training 
reduced to about 11,000. Congress is now 
in the process of reviewing legislation on 
NIH training programs, and it appears 
that familiar patterns, with some differ- 
ences, are being repeated. 

For several years, total funding of the 
training programs has hovered at the $150 
million level. Steady inflationary erosion 
has contributed significantly to the deci- 
sions by many basic science departments in 
universities and medical schools to cut the 
numbers of graduate students and post- 
doctoral fellows. Because a portion of 
training grant funds could be applied to 
faculty salaries, cutbacks in the grant pro- 
gram resulted in reductions in faculty in 
some departments. The conflict between 
Congress and the Administration has 
caused long delays in the passage of 
authorization and appropriations mea- 
sures, and this has made planning difficult 
and engendered an atmosphere of uncer- 
tainty in research institutions for the past 
6 years. 

During this period, however, Congress 
has blocked bigger cuts in funding and ma- 
jor policy changes proposed by the Admin- 
istration. On the other hand, Congress un- 
dertook some drastic action of its own to 
make policy changes, culminating in the 
passage of the National Research Act last 
year (Science, 2 August 1974). This law 
combined new rules for research training 
with regulations governing fetal research. 

The training provisions of the act con- 
solidate existing training programs of NIH 
and of the Alcohol, Drug Abuse and Men- 
tal Health Administration (ADAMHA) 
into a single program called the National 
Research Service (NRS) Awards. The 
main features of the program are (i) the 
awards can only be made for training in 
disciplines in which need has been verified 
and (ii) recipients of the awards are re- 
quired to provide service in research and 
education in return for support and are 
subject to payback provisions if they fail to 
meet the requirements. 

The service and payback provisions of 
the law pose tough new administrative 
problems for NIH. Most obvious is the dif- 
ficulty of keeping track of those who will 
be fulfilling service requirements after 
completing training under the awards. The 
regulations drawn up to implement the 
law, finally published on 2 May, are quite 
detailed, and the task of keeping tabs on 
thousands of professionals to make certain 
they are discharging their service obliga- 
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tions could require a huge and expensive 
compliance office. Verification will not be 
easy, since many of these health profes- 
sionals normally hold jobs with a mixture 
of duties, and it will be difficult to ascertain 
that they are spending "full-time" on 
health research or education as required by 
the law. 

The service and payback features of the 
law seem to be an expression of a general 
feeling in Congress that heavy federal 
spending on health care, research, and edu- 
cation has not accomplished the hoped-for 
effects and that more specific requirements 
and greater accountability must be built 
into the system. 

As the service requirements now stand, 
the individual who receives an NRS award 
must, for each year of the award, complete 
a year of health research or teaching as 
prescribed by regulations, or serve as a 
member of the National Service Health 
Corps, which places physicians and other 
health personnel in medically underserved 
areas. If the individual fails to fulfill part 
or all of the service requirements he must 
repay the portion of the award for which 
he is liable under a formula set forth in the 
act plus interest at regular private-con- 
sumer rates which would have been pay- 
able if the award had been a loan. The law 
forbids use of the awards for residency 
training in medical specialties. 

The bill was hammered together over 
the period of a year or so from elements 
provided mainly by Senator Edward M. 
Kennedy (D-Mass.) and Representative 
Paul G. Rogers (D-Fla.), chairmen of the 
Senate and House subcommittees which 
handle NIH authorization legislation. For 
different reasons, the bill delighted neither 
the Administration nor the biomedical re- 
search community, as represented by the 
Association of American Medical Col- 
leges. However, it did make good on con- 
gressional intentions to protect NIH's 
right to employ the training grant mecha- 
nism and at the same time to tighten up the 
rules and regulations governing the system 
to meet criticism which was being heard 
in Congress. The major complaint seems 
to have been that the training programs 
were being exploited by some doctors who 
trained at public expense and then went di- 
rectly into private practice, thus profiting 
exorbitantly from the training. 

The other main feature of the law, 
NIH's new legal obligation to make train- 
ing awards only in certified areas of need, 
is deferred for a year. A report on overall 
needs for biomedical and behavioral sci- 
ences research personnel is to be produced 
by a group working in the National Acad- 
emy of Sciences under the chairmanship of 
Robert S. Glaser, president of the Kaiser 
Family Foundation. A detailed report is 

not due to be made to the Secretary of 
Health, Education, and Welfare (HEW) 
and to Congress until 31 March 1976, but 
the group is planning to issue a preliminary 
report, perhaps by mid-June, to give NIH 
guidance in planning how to distribute 
training funds in fiscal year 1976. 

Meanwhile, the fencing match between 
the Administration and Congress contin- 
ues. NRS Awards legislation expires on 31 
June, and both houses of Congress have 
been working on bills to extend the law. 
On 20 May, the recently confirmed HEW 
assistant secretary for health, Theodore 
Cooper, appeared before the Rogers sub- 
committee to testify in behalf of an Ad- 
ministration bill extending and modifying 
the act. In the following excerpts from his 
prepared testimony, Cooper repeats what 
have been basic Administration attitudes 
toward research training: 

The Administration bill is based on a recogni- 
tion of the changes which have occurred in the 
last several years related to the need for biomed- 
ical and behavioral research training. In the 
1960's, biomedical research grants grew at an 
average rate of about 22% annually. In the con- 
text of such rapid growth, a large amount of re- 
search training support was provided to attract 
and educate an increasing number of qualified 
individuals in a short period of time. 

Now, however, partly as a result of past re- 
search training support, institutional training 
capacity and student interest in such research 
have grown to the point at which the overall 
number of biomedical and behavioral research- 
ers is in balance with national need. There re- 
main, nonetheless, a few subject areas which ex- 
perience a chronic shortage of highly qualified 
research personnel. Accordingly, we believe that 
Federal expenditures for research training 
should now be focused on these specific shortage 
specialties. 

The Administration bill would require the 
Secretary annually to determine the subject 
areas for which there are, or will be, signifi- 
cantly inadequate numbers of individuals quali- 
fied to perform biomedical or behavioral re- 
search, and with respect to which subject areas 
research training capacity is inadequate to meet 
the needs. 

The Secretary would make awards only for 
research or research training in those subject 
areas, or aspects of areas, in which there is a 
shortage of qualified or proficient research per- 
sonnel. 

* * * 

The President's 1976 budget contemplates 
that National Research Service Awards will, in 
fiscal year 1976, support 1,100 new fellowships 
and awards to individuals at the post-doctoral 
level in areas in which there are insufficient 
numbers of research personnel. Individual fel- 
lowship support was chosen because it is consist- 
ent with the Administration's general higher 
education policy of concentrating support on in- 
dividual students in preference to support of in- 
stitutions. This decision is based on supporting 
those areas of needs given the current state of 
the economy. Decisions with regard to future al- 
locations of funds will take into consideration 
the NAS study, other studies which we may un- 
dertake, and an assessment of program needs 
and the budget at that time. 
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With the Office of Management and 
Budget cracking the whip, the Administra- 
tion has consistently sought to shift funds 
for federal support of research training 
from institutional grants to individual fel- 
lowships and, in fact, has preferred support 
of training through research assistantships 
paid for through research grants. Just as 
doggedly, the Administration has argued 
that the bulk of training funds should go 
into postdoctoral fellowships rather than 
predoctoral support. One crop of special 
"Weinberger fellowships," named for 
HEW Secretary Caspar W. Weinberger, 
were a departmental effort to assert the 
postdoctoral principle. 

Kennedy and Rogers have been equally 
adamant that predoctoral training not be 
slighted. And NIH has been faithful in its 
fashion to predoctoral training, all of 
which has been supported through training 
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grants since 1968. (For fiscal year 1975, 
about 6500 predoctoral traineeships and 
about 5900 postdoctoral traineeships and 
fellowships are expected to be awarded.) 

The new law specifies that no less than 
25 percent of NRS Awards go to individ- 
uals, and informed observers expect that 
approximately 75 percent of funds for the 
current fiscal year will, in fact, go to grants 
to institutions and 25 percent to individual 
fellowships. The congressional appropria- 
tion for fiscal year 1975 is $151 million, 
and this year NIH will be responsible 
for identifying needed areas of research 
in making the awards. 

A difficulty this year and for a few more 
years is that training funds will be dis- 
bursed through multiple programs, com- 
pounding the confusion for NIH's con- 
stituency. "Continuation" payments on 
grants and fellowships awarded under the 
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"old" NIH program will be made. Wein- 
berger fellowships also claim funds. And a 
start will be made in giving NRS Awards. 
Adding to the confusion is the fact 
that the new law, as it now stands, must 
be renewed annually. Some relief is prom- 
ised if NRS award legislation is ex- 
tended for more than a single year, as Ken- 
nedy and Rogers intend. But as long as 
Congress and the Administration continue 
to be so resolutely at odds, the uncertainty 
will persist. And comments collected in a 
random sounding of researchers involved 
indicates that "instability" in the training 
sector has been as hard to adapt to as the 
cut in funds. As one observer put it, "This 
yo-yo approach to [research training pol- 
icy] is what creates confusion, makes it im- 
possible for faculty and students to do any 
real planning, and causes an inefficient use 
of funds."-JOHN WALSH 
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The Brain Bank of America: The Brain Bank of America: 

The National Academy of 
(NAS) comes under serious cri 
report conducted under the a 
consumer advocate Ralph Nade 
lished this month.* Written 
News and Comment staffer Phil 
fey, the report concludes that 

prepared by the academy's c 
"often fall short of the very hi 
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ter-servant relationship with its 
support. 

Many Nader reports are 
white indictments that lay out 1 
in terms of sustained outrage ar 
a preordained verdict. Boffe 
based on more than 500 interv 
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work, that of a critical assessn 

*Philip M. Boffey, The Brain Bank 
(McGraw-Hill, New York, 1975), $10.95 

1094 

The National Academy of 
(NAS) comes under serious cri 
report conducted under the a 
consumer advocate Ralph Nade 
lished this month.* Written 
News and Comment staffer Phil 
fey, the report concludes that 

prepared by the academy's c 
"often fall short of the very hi 
one would expect from the na 
eminent scientific institution." 
lem, Boffey says, is that many N 
are "mediocre or flawed by bi 
servience to the funding agen 
general solution is that the acad( 
do less and do it better, by b 
open in the conduct of its busin 
suring that contrary points of vi 
resented on its committees an 
all, by breaking free of a debilit 
ter-servant relationship with its 
support. 

Many Nader reports are 
white indictments that lay out 1 
in terms of sustained outrage ar 
a preordained verdict. Boffe 
based on more than 500 interv 
hasty hatchet job. Within its chc 
work, that of a critical assessn 

*Philip M. Boffey, The Brain Bank 
(McGraw-Hill, New York, 1975), $10.95 

1094 

Auditing the Academy 

f Sciences pears to be evenhanded and scholarly. The 
ticism in a conclusions proceed from clearly stated 

uspices of evidence and are modified with frequent 
:r and pub- counterexamples and almost as many "on- 

by former the-one-hand's" and "on-the-other-hand's" 

lip M. Bof- as an academy report. While admitting 
the studies there is no perfect yardstick for measur- 
:ommittees ing the academy's performance, Boffey 
igh quality says that he has tried to assemble "the 
Ltion's pre- kind of evidence that would be persuasive 
The prob- even to most academicians." 
AS studies NAS president Philip Handler declined 
ias or sub- a request to discuss the study, saying 
icies." His through an intermediary that he had pe- 
emy should rused only part of it and was reserving the 

)eing more rest for his summer reading at Woods 
less, by en- Hole. At the NAS annual meeting in 
ew are rep- April, however, Handler described the 
d, most of study as a "very careful analysis of our de- 

tating mas- fects." He told academy members that the 
sources of study was not balanced and did not claim 

to be, adding that "The number of skele- 
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the circumstance that an academy sub- 
committee on dog and cat food standards 
was headed until 1973 by an official of Ral- 
ston Purina Co., a major manufacturer of 
pet foods. There are ludicrous but larger- 
looming skeletons, such as the case of the 
TV dinners, in which industry representa- 
tives apparently persuaded an NAS com- 
mittee to adulterate a recommended diet- 
ary standard for such repasts; or the case 
of highway litter, in which a group of bot- 
tlers and canners, through an organization 
called Keep America Beautiful Inc., hired 
the academy to study roadside trash and 
gained from the NAS's Highway Research 
Board a highly satisfactory verdict stress- 
ing public education as the key to the prob- 
lem rather than preventive action by bottle 
and can makers. 

Then there are more serious skeletons, 
such as the public policy issues examined 
in the book's six case studies. Individual 
academy reports have often been criticized 
for lack of balance in the past. Boffey's 
study is unusual because on each of his 
chosen issues he has scrutinized a histori- 
cal series of academy reports, along with 
the various positions taken by other scien- 
tific groups in and outside of government. 

This technique has allowed Boffey to 
discern a trend in the academy's reporting. 
His thesis, put in most general terms, is 
that, although no one can "buy" a particu- 
lar verdict, the academy is not sufficiently 
independent to resist pressures from spe- 
cial interests, such as the government, in- 
dustry, and the scientific community. 

Boffey characterizes the academy's 
relationship with the government, its ma- 
jor contractor, as one in which the acad- 
emy has become a "technical hand- 
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