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' MEMORANDUM 

NATIONAL SECURITY COUNCIL 

September 27, 1982 

ACTION 

MEMORANDUM FOR WILLIAM P. CLARK 

FROM: 

SUBJECT: 

EDWARD McGAFFIGAN, 
GUS WEISS 

National Academy of Sciences' Dinner, 
September 29 

Your hosts for the evening will be National Academy of 
Sciences' President, Frank Press, and former President 
of Cornell, Dale Corson. They will be presenting the 
results of the Academy's review of national security 
and scientific research, which .Corson led. 

Talking points in bullet form are attached. We have also 
prepared a longer memo summarizing the Academy's report 
and the controversy leading up to it and making a specific 
reco:rranendation for follow-up: issuance of an NSSD on which 
Jay Keyworth would take the lead. Peruse it only as your 
time allows. 

Attachment 
Talking Points 



Talking Points 
National Academy of Sciences 

September 29 

Complex and controversial set of issues. 

Corson panel has done a good job elucidating 
them, bringing government and research 
community together. 

Understand need for narrow application of 
national security controls to scientific 
communication. 

Executive Order 12356 on national security 
information, issued April 2, retained 
limitation that basic scientific research 
info not cie·arly related to national security 
may not be classified. 

Don't want to ape Soviet model--too much 
secrecy blocks technological innovation. 

First Amendment also protects open communication 
in U.S. 

Still, there are sensitive areas where some 
control is warranted, as your report makes 
clear. 

Interested in your recommendation to make 
greater use of _contract and visa controls 
and less use of export controls, and your 
call for drastic streamlining of the Militarily 
Critical Technq}~itHJ List. 

NSC will constctfe~.' thia set of issues, and ask 
an appropriate _group _to work on follow-up to 
Your report -',~_,;, . '.~c ." ~t' . 

• - ~ --· ,e ,(} •••• 
' - ¥ • ~;f 

~- - . 
Jay Keyworth -,.y be best positioned to lead 
that follow-µ_p;- · J,nclµding both technical agencies 
and export,cob&ol agencies. 



MEMORANDUM 

ACTION 

MEMORANDUM 

FROM: 

SUBJECT: 

NATIONAL SECURITY COUNCIL 

September 27, 1982 

FOR WILLIAM P. CLARK 

EDWARD McGKFIGAN, JR. ~· rr'-'-91-
GUS WEISS~ I,{/ 

6594 

Background and Talking Points for National 
Academy of Sciences' Dinner on September 29 

You have accepted an invitation (TABB) from National 
Academy of Sciences' President Frank Press to attend a 
dinner and briefing on the Academy's study of scientific 
research and national security, which will be released on 
September 30. Talking points for use at the dinner are 
provided at TAB A. 

Background 

Over the last four years there has been increasing 
polarization between the scientific community and govern­
ment over the government's attempts to limit the Warsaw 
Pact's access to unclassified technical information. The 
most recent incident was the last-minute DoD cancellation 
of over 100 papers scheduled to be presented by DoD 
personnel and contractors at the Society of Photo-Optical 
Instrumentation Engineers' annual meeting (see TAB C). 
The Academy's study is an attempt to set up a dialogue 
between government officials dealing with export controls 
and the academic and industrial research community. 

-~· Jay Keyworth encouraged the Academy to undertake this effort, 
which Dick OeLauer at DoD and John Slaughter at the National 

"-~ Science Foundation supported financially. Frank Press put 
~ together a wry balanced group, including several people 

. with DoD and intelligence community experience (see TABB). 
• .. ~~--•f~ .. Jtoale Corson_, President Emeritus of Cornell, chaired the 
~. group. 

,. The Report 

We believe that the group did an excellent job ot balancing 
the needs of government to protect sensitive information and 
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the need of the scientific community to communicate freely 
in order to advance science and technology to enhance the 
nation's economic competitiveness and national security. 
The panel advocates an approach based on security through 
accomplishment rather than through secrecy. It points out 
that as part of the nation's science policy we are trying 
to stimulate technology transfer from the universities and 
government laboratories, where most basic research is 
carried out, to industry. The panel also believes, based 
on the evidence presented to it by the intelligence 
community, that normal scientific communication has played 
and will continue to play a minimal role in U.S. techno­
logical losses to the Warsaw Pact, compared to espionage 
and legal and illegal trade. Moreover, they pointed out 
the strong constitutional protection afforded open 
communication of information in the United States. 

The panel looked at the five mechanisms whereby government 
can seek to control the flow of scientific information to 
potential foes: 1) classification; 2) export controls, i.e., 
requiring a license to communicate the information; 
3) controls (e.g., prepublication review) specified in 
government R&D contracts; 4) voluntary agreements to 
submit information for review; and 5) visa controls. 
(See TAB D for executive summary.) 

They recommend classification only if the research will 
lead to near-term military products. Almost all basic 
research will not fall in this category. They caution 
against the other controls being used on unclassified 
research except in narrow "grey areas." They recommend 
use of contract and visa controls in preference to license 
controls, and a · general exemption from license controls 
for unclassified information that is available domestically. 
They warn of the bureaucracy's tendency to broaden the 
categories for control and reconnnend that the 700-page 
classified Militarily Critical Technologies List, which 
DoD has been developing for four years to serve . as_._ the 
underpinning of the connnodity control and munitions 
control lists, be "drastically streamlined" to concentrate 
on technologies truly critical · to national security. 
Finally, they find that voluntary agreements between 
researchers and government agencies will work only .in 
very special instances like cryptography, where ~a : large 
agency (NSA) is working with a small number of ~Jearchers 
who recognize the potential sensitivity of their~rk. 

• · 

·;;;,-

:i1~: 

'• . 

·:;.;f~ 

,. .. _ 
; 
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Follow-up to the Report 

At the dinner, you are most likely to be asked how the 
government will now follow-up on the findings of this 
report. We would recommend that the NSC ask Jay Keyworth 
to take the lead in an NSSD study. None of the existing 
interagency groups working on export control, such as the 
State-chaired SIG or the Commerce-chaired Export Adminis­
tration Review Board, have adequate representation from 
the technical agencies charged with carrying out R&D, 
including the R&D side of Defense. An illustrative draft 
NSSD is attached at TAB E. It has not been shown to any 
of the agencies thus far. 

Recommendation 

We would be pleased to brief you further prior to the 
dinner, which both of us will also be attending. This 
would be an opportunity to discuss whether we should 
pursue the NSSD possibility with the agencies involved. 

Approve -------- Disapprove -------
Time 

Attachments 
TAB A 
TABB 
TAB C 
TAB D 
TAB E 

Talking Points 
Invitation 
Science article on SPIE Conference 
Executive Summary of Academy's Report 
Draft NSSD 

. .., 



Talking Points 
National Academy of Sciences 

September 29 

Complex and controversial set of issues. 

Corson panel has done a good job elucidating 
them, bringing government and research 
community together. 

Understand need for narrow application of 
national security controls to scientific 
communication . . 

Executive Order 12356 on national security 
information, issued April 2, retained 
limitation that basic scientific research 
info not clearly related to national security 
may not be classified. 

Don't want to ape Soviet model--too much 
secrecy blocks technological innovation. 

First Amendment also protects open communication 
in U.S. 

Still, there are sensitive areas where some 
control is warranted, as your report makes 
clear. 

Interested in your recommendation to make 
greater use of contract and .visa controls 
and less use of export controls, and your 
call for drastic streamlining of the Militarily 
Critical Technologies List. 

NSC will consider this set of issues, and ask 
an appropriate group to work on foll~-up to 
your report. 

Jay Keyworth may be best positioned to lead 
that follow-up, including both technical agencies 
and export control agencies. 



Ed: 

THE WHITE HOUSE 

WASHINGTON 

September 22, 1982 

Per John Poindexter's note, you 
should prepare talking for WC 
on the attached. 
Thanks 

Kay 

-·------:::; 
·•JIJ!!; 



Bud and John 

WC wants to know 
in the attached. 
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' 
OFFICE OF THE PRE SIDENT 

Mr. William P. Clark 
Assistant to the President for 

National Security Affairs 
The White House 
Washington, D.C. 20500 

Dear Mr. Clark: 

September 17, 1982 

The Panel on Scientific Communication and National 
Security has completed a study on the relationship between 
scientific research and national security. I cordially 
invite you to a dinner and briefinq by our Panel at the 
National Academy of Sciences on September 29. The report 
wIII be released to the public on the following day. The 
invitation has been extended to a small group of leaders 
from the Congress and the Executive agencies, as well as 
representatives from high-technology industry and from the 
scientific and academic community. 

As you know, concerns have been expressed by many 
officials that the free availability to foreign nationals 
and certain nations, particularly the Soviet Union and its 
allies, of some unclassified research results poses a 
threat to the national security. At the same time, many 
scientists and engineers and research officials in 
government, universities and industry believe that 
restrictions on open communication could threaten the 
vitality of tbe educational and scientific endeavors upon 

. which U.S. technologies and our national defense are 
. ii : ,.,based. The Panel was charged with the task of examining 
""' · '~ ·bow these competing national objectives can be balanced to 
. .isJ:.~"-~ best serve the general welfare. The Panel was briefed 
·.-· ·~ extensively, including discussions with the intelligence 

community. The Panel's recommendations, if adopted, could 
aid in insuring that both of these important national 
goals are realized through appropriate policies. 

I 
.' 
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For your information I have enclosed a list of the 
membership of the Panel, chaired by Dale R. Corson, a 
physicist and President Emeritus of Cornell University, 
that was convened under the auspices of the Academies' 
Committee on Science, Engineering and Public Policy. 
Financial support for the study was provided by the 
Department of Defense, the National Science Foundation, 
the American Association for the Advancement of Science, 
the American Chemical Society, the American Geophysical 
Union, and the National Academy of Sciences. 

I hope you will be able to reserve a few hours of your 
time on Wednesday, September 29, to meet with us and dis­
cuss this subject of national importance. The program will 
begin at 6:30 p.m., with cocktails in the Rotunda of the 
National Academy of Sciences. Dinner will be at 7 p.m. in 
the Lecture Room and will be followed by the briefing and 
a discussion of the report. Please respond directly to the 
Panel's office (Ms. Liz Panos 334-2498} to let us know if 
you will be able to attend. 

Yours sincerely, 

?-~~4-
Frank Press 
President 

....... ___ ,,~t 
.. . -._:?1'.',.. .. 'i, 
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~E ~·s OF Jtn ER[ S] 

SCIENCE 

Export Control Thre~t Disrupts Meeting 
Participants st SPIE meeting scrambled to withdraw their papers 

upon learning that they may not have gotten proper d~arances 

By all accounts, the 26th annual tech­
nical symposium of the Society of Pho­
to-Optical lnstnimentation Engineen; 
(SPIE) was a shambles. More than 2700 
people from 25 c.ountries, includi~ the 
Soviet Union. ~mended the meeting . 
which was held at the end of August in 
San Diego. But •t least 100 of the 700 
papers listed in the pr~m were with­
drawn at the last minute by frightened 
end confused authors. acti~ in ~me 
cues under orders from their supcrvi­
w,rs or contracting a,encies, after lbe 
Department or Defense let it be known 
1hat 101ne of the acheduled presentations 
mipt violate aovcrnment export rqula­
-tions. Tbese replations are designed lo 
keep military-n=lated high .technology 
GUI of Soviet bands. 

1be incident is unprecedented and ii is 
ltein.l a,cn:ciwd as 1be most clramatk 
cumple to elate of llcapn Adminillnl­
ticNl 's dctefmiDation IO damp down on 
ledmolpl)' llamfer. Says Joseph Yavci, 
executive dindor r6 SPIE, .. we•ve lost 
• few papers here and there but never 
u)'lhb,a C1I 1his magnitude .... And .~ 
nmific:ations c,I the incident are wide­
spread. Some members of SPIE arc wor- · 
'lied that their freedom to apcnJy di1Cms 
their research is threatened and, accont­
m, to Yavcr, a number of members bave 
withdrawn from the vrpniz.ation, f'C8· 
aoning that it is on the 00D"s hit list. 
One large corporation requested that its 
SCIENCE, VOL. 217, 24 SEPTEMBER 1982 
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papers, which were presented at the con­
ference, not be published in the confer­
ence proceedings. Other panicipants 
asked for refunds of their registration 
fees ... The whole fabric of our society is 
unraveling in our hands," Yaver mpans. 
This episode, moreover. could have an 
adverse effect on other meetings where 
potentially .sensitive &echnologies are 
discussed. 

Government officials also are con­
cerned. ~e Keyworth, lhe Presi­
clcnt's science adviser, put out a state­
ment uyma ... OSTP (the Office of Sci­
cn~ and Technology Policy) wasn't in­
._,lved ~ ihere Dbviouily laas lo be 
9()fflC reconciliation between a lesitimate 
a,nc:crn far &ecbnology 1rallsfcr and an 
emfcttered pursuit ef racarcb, particu­
larly in lbe internatioDaJ ICicatific com­
munity. I think the incident al lbc pho­
tooptical conference was both unfonu­
ute and ill-timed.•• A Pentaaon afficial 
mnarks, "nc neat cvcnts could en­
-danger the ..,ltnledw dana C1I many 
&o foster a healthy DO~vcn.ity rela­
aionsbip."'• ne Incident comes jusi be­
-fore a DO~ Academy of Sci­
.-,es pmel is~ .to nlease a 
nport en 1eclmo1asY ~er ao it is 
-.een t,y 9ClllDC eble:rYen lo .. ve c,c­
.c:un-ed at ... ~y inoppOl1une 
-time . . • 

1'1>e SPJE incident, which was first 
brouaht IO public attention by Sc~nu 

NrM'S, which bad a reporter at the meet­
ing. began on Wednesday, 18 Au,ust­
just 2~ days ~fore ihe confcre~ regis­
tration was to begin. A military officer 
appeared at the offices of the Pentagon's 
international security division carrying 
the SPIE program. He bad onJy recently 
become aware of the program's contents 
and was concerned that defense-related 
technical information was scheduled to 
be presented. Most of the meeting partic­
ipants were under contract to the De­
fense Department or IWere Defense De­
partment cipp1oyees--wbich meant that 
Ibey were required to act Pcni._on clear­
ance before paentiQ& papers at an ~ ,,.. 
temational conference. 1be papers .; ~:. 
eluded presentations on rcconnaissanc:e, _· 
cbaractermtion of battlefields with dec­
trooptic:a1 equipment, imaae pnlt I I • _I, . ;;.. 
military applications of infrared techao1-z· • 
o,y. and fiber optics .. Had all m these ' 
papers been~. lhe amc:e.- asked?~~_:;, 

.. We ~ at lhc prop-am," •YI•·~· 
Jtmtaaop amdaJ, •'ud M c:aDcd iDlwc:-•-' : 
or six experts on &echnology control ... e'~ • 
.-IO ~ man Utat it was an extraordi­
arily bed~-•• Most mtbe aensi-
livc .papen W ~ been Ill~ for ~· 
dcaruicc. 'l1le Pentaaoo then ICDt 11111 
-IDCllqel ti," an DOD penonnci and CCII>- . 

4raCtOn ·w1ao ~re scheduled IO make 
peaentations at the meeting saying that. 
if they were planning to discuss def cnse­
rclated t~bnical information and if th~y 

_,J6.I07SJllAll924.lll)SOI.ID'O C,opyript C> 1982 AAAS 1233 
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had not gone through appropriate clear­
ance procedures, they should do so. 
Failure to do 10 could constitute illegal 
nport . 

The Pentagon also sent several people 
to San Diego to convey the warning in 
person. At the same time, and indepen­
dently. the Commerce Department sent 
what it uys was a routine telegnun to the 
conference organizers notifying them 
that Commerce's export control regula­
tions miaht apply to the scheduled pa­
pen. After tending the tclqp-am, Com­
merce learned that the conference met 
its criteria for an open meetina, tneaning 
that anyone could attend and that all the 
papen would be published. It then at­
tempted to reassure the conference par­
ticipants through a State Department 

John Selby of Grumman Aerospace 
Corporation says that six out of eight 
acheduled papen to be prcs~tedin the 
session he chaired on .. Infrared Back­
arounds and Atmospheric' Transmis­
sion" were pulled. All Navy personnel 
withdrew their papen. Yaver and Wol­
lensack say thJt the total number of 
papers withdra~ is still being tabulated. 

An Air FQrce official 
characterizes the 
situation as "out of 
control." 

representative at the meeting. A Com- Why, if most ol these authors were 
mercc Department official says, "I told required to set Pentagon clean.pee, did 
the State Department to tell her [the they fail to do 10 and why did the DOD 
representative] that as far as we were tuddenly crack down on Ibis meeting? 
concerned. the conference is ~y... Pentagon ollicials.. SPIE officials, ar\d 

1bc result of the DOD and Commerce conference particlpanis .,ee that many 
warnings was~ the conference partici- racarcben wbo 'failed to ·aet proper 
pants panicked ... We all lip-flopped clcaruces simply ·were iporant of the 
around," Yaver recalls ... Half of .us DOD rc,uiatiOQJ. ~y DOD employ­
were already on airplanes when the ecs, for example, pt .. ~, .. from 
whole thing started to come apart. We their local supervison. Con~cto~ get 
were dealing in real time and there were ••~•• - 6om fheir companies. 
a lot of misunderstandings and oven-eac- "'The understandina we had • that there 
lion to the DOD directive. People were is an awful Jot of business where a per­
afraid that if they didn't pull Uteir papers son bad a paper scheduled and bis boss 
they might be making a mistake.•• approved it without doing anything other 

Richard Wollensack, who is president than scndioa it to the local public affairs 
of SPIE. concurs. The meeting was in official," a Pentqon spokesman says. · 
disamay with "authon parading up the An Air Force olicial wtio deals with 
stain to talk to strange people and get tcchnoloSY transfer characterius the sit­
advice," he says. But the DOD advisers uation as .. out of control. hople arc not 
who were tent to the meetiaa ·did not ~die~~-" ~re 
•vc the authority to dear papen. In- Ja ao .,od Galle for thia laxness, he 
.stead they asked if the work was spon- uys, because, ••in the ~ of eontrac­
..ect by the Defense l>eplinmca• aad• if . tDn, dcarancc l'Oq\liremcnts arc written 
ec,, was it properly dcaffl1-, ":~- -~iato Ille eo.111-. la the cue f!l l>OD 

About a dozen autbon tent their pa- ~ti ... ~ dear that they 
pen~._..,.. for..,... 'Clar- • • ._ c:leanillcei.~·::ftis Ci11iciaJ specu-
aice. Nearty all Mn 1111d die, could .. Jatea dial -~~ people bave been 
~ their papen if they a..- a few --1-~ ~ clearances is that, 
tnOdifications. ••Over the 1ut· several yean, confer-
~ parties apec, llowcvcr, dat some • cnca and symposia _ like SPIE'1 ~ve 

_ ,-ope ewaacac:ted ..a .,..W .papen ~~-,.;,~ _~ereacewu 
6al could uve been presented~ ••When • one f!I ~--ijliit'._ Wlliek. As 
JOii wort for lbe DOµ or are a .DOD this IJ'CW GU1·c(conti'ol people started 
COilll-~ -._. wilh ii -,our com- ~ ~•-,: c: . .. • . • __ _ 
mand, .. ays· YaYCI'. At._., one Air Since llie~sfiE. meetinl'w fora"bly 
Force contractor. ~ Sabi of the brolpt to ·dlc _atti~tion of Pcqtqon affi. 
·Uaiw:nity of Muuchmctts, withdrew dais. II be:'_ '·•~~ina of a test cue. 
llis papen even though bis contract says On the onelinl;'_II CIOUld be a,pcd that 
DOtlµng about setting a clearance ... The ~e DOD was simply enf'91'Cina rqula­
Air Force insisted that my papers 10 lions that w~ ~y ~ the books. 
lhrough clearance. I was told that I must Yet, uys a Pentaaon scientist, the 
DOt present my papen. The Pentagon DOD's aclionl ~ the Reagan Ad­
tent people to monitor whieh papers ministration•• determination to clamp 
were presented 50 I could not defy their down on technoJO&Y leaks to the Soviets. 
authority," be says. Whether ~ SPIE meetina should 
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have been disrupted is debatable. A Pen-
_tagon official. s~ys, "we have been told 
bf several SPIE members that they have 
been concerned for a num_ber of years by 
the subjects presented at the annual 
meetings." At this meeting, the official 
says, there was a sessio11 on reconnais­
sance in which, "Soviet representatives 
were jumpina up and taking photographs 
cl every viewgraph. And 10f!1e Japanese 
visitors told ~h other in Japanese ~t 
Ibey couldn't believe the United States 
would let people talk about these sub­
jects in a public meeting ... 

Yaver and Wollensack have a some­
what difl'erept view. Orily four Soviets 
~re prese~t ~· the meeuns. they uy. 
and three of them spent nearly all their 
time at Sea World and N~iman-Marcus. 
"One of the sessions ~me4 very sensi­
tive was airborne reconnaissance. Dur­
ing the pre~n~s of the hot items, I 
was drin~na cotl'ec with ~o· of d.te Rus­
sians and the other two were w~king to 
the shoppina center to ape~ their mon-
ey ;• Wollensack recalls; • 

It is the Defense Department'i conten­
tion, however, that whe~cr or not SPIE 
members worry about tecbnqlogy trans­
fer, the govem.ment does and there are 
regulations to be · followed. But therein 
lies a bitch. If everyone w~ was sup­
posed to get Pentagon clearances act~­
ly 10Ught them, could the Pentagon even 
handle the wort load7 .. Naughty ques­
tion . •. . • naughty question,•• one official 
Rplied when asked. Currently. accord­
ina to James Freeman of the public af. 
fain office of the Pentagon, it -.es 30 to 
60 days to get • clearance. No on~ 
knows, however, wbat percentaae of the 
papers that the Pentqon ought to see it 
is actually seeing. • 

••If suddenly we were to set 100 per­
~ compliance _we would. be unable to 
cope with the work.load. We would aced 
some undetennined exp ~t of peo­
ple, .. says o~ Pentagon ollicial. ••eer­
tainly an)'thina in extremis can be done. 
It's a heU of a ch<R but we would do 
what would be aecessary, • 1•m sare,· .. 
aya Freeman. • 
. - Pentaaon ~aoware ll'Yilllto 
figure ~ut exactly what it is they want to 
do and h<!w Ibey .,...i to do it. 'Ibey are 
meetin, with SPIE afficials, they aR 

Min, for wayi ·'-° increase compliance 
with DOD c~ pidelines, and they 
arc ~rina the problem of bow to 
handle the increased wort load that 
woulci result from increas~ compliance: 
Says an Air force official, .. The DOD_ 
Sot everyonc'i attcntion--Olat's abvi­
ous. Now we have to set the DOD 
to1ether and · decide where we 10 from 
here."....(ilNA KOLATA 
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EXECUTIVE SUMMARY 

The econoreic and military strength of the United States is based to a 
substantial degree on its auperior achievements in acience and 
technology and on its capacity to translate those achievements into 
products and processes that contribute to economic prosperity and 
national defense. '1'here are concerns, bovever, that the Soviet Union 
has gained militarily from access to the reaults of u.s. acientific and 
technological efforts. Accordingly, there have been recent auggestions 
that tighter controls ahould be established on the transfer of informa­
tion through open channels to the Soviets. Such controls would, how­
ever, also inhibit the free communication of ■cientific and technical 
information essential to our achievements. the Panel on Scientific 
communication and National Security was asked to examine the various 
aspects of the application of controls to ■cientific communication and 
to auggeat how to balance competing national objectives ao as to best 
■erve the general welfare. '1'his task bas involved a careful assessment 
of the aources of leakage, the nature of universities and aeientifie 
communication, the current systems of information control, and the 
several costs and benefits of controls. 'l'hese assessments underlie the 
Panel'• recommendations. 

UNWANTED TRANSFER OP 1J.S. 'ffJ:BNOLOGY 

There has been a aubstantlal transfer of u.s. technology--much of it 
directly Eelevant to ailitary ayateu--to the Soviet Union free diverae 
■ources. 'l'he Soviet ■cience and technology intelligence effort has 
increaaed in recent year■ , including that directed at u.s. univeraiti•• 
and acienti!i-.; .&d@• .. l.ia. I"r.e Soviet Union 1• exploiting u.s.-u.s.s.a. 
exchange p1ug~a111a by viving intelligence assignments to aome of it• 
participating national■• 'l'hi• baa led to report• of abuaea in which 
the activitie• of acme Soviet bloc exchange visitor■ have clearly 

--ilt';·••tended beyond t,beli agreed field• of atudy and have included 
3>- ,e· activitiea that are inappropriate foE Yl■iting acbolar■• ·: . 

. ~- !'here i• a atrong consen■u■, however, that universitiea and open 
~ ff"acientifJ.c 0011111unlcation have been the ■ource of very little ·of this 

• • technology transfer problem. Although there i■ a net flow of 
•cientlfic inforaatlon fr0111 the United State■ to the Sovlet ·anlon, 

1 
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consistent with the generally more advanced status of u.s. acience, 
there ia aerious doubt as to whether the Soviets can reap aignificant 
direct ■ilitary benefits from this flow in ~he near term. Moreover, 
D.S. openness gives this nation access to Soviet science in ■any key 

·areas, and acientific contacts yield useful insights in.to Soviet 
institutions and aociety. • 

UNIVERSITIES AND SCIENTIFIC COMMUNICATION 

!'he principal ■iasion of universities is educationr in aany American 
universities research has alao become a ■ajor activity, but this 
research ia intertwined with teaching and with the training of advanced 
research scientists and engineers. Participation in research teaches 
atudents to aolve difficult, novel problems, often under the guidance 
of first-rate acientists. Pederal policies in aupport of acience have 
reinforced universities' dual functions. 

'1'he ayste~ •• it has recently evolved has been remarkably 
auccessfulJ American research universities attract a0111e of the best 
ainds from around the world and are the principal aource of our 
acientific preeminence. !'he effectiveness of this research is now 
■eriously threatened, however, by a number of economic and aocial 
forces. 

Scientific communication is traditionally open and international in 
character. Scientific advance depends on worldwide access to all the 
prior findings in a field--and, often, in seemingly unrelated 
fields--and on systematic critical ~•view of findings by the world 
acientific community. In addition to open international publication, 
there are aany informal types of essential scientific communication, 
including circulation of prepublication drafts, discussions at 
acientific •etings, special ■eminars, and peraonal communications. 

'l'BE CURRENT CONTROL SYSTEM 

~e government can reatrict acientific CC11111Runication in various ways. 
Pirat, inforutlon bearing a particularly close relationship to 
national aecurity aay be •ubject to claaalficatlon. !'hi• is the a::>st 
stringent of tbe control •Y•tea because it ••r•e• to bar all 
unauthorised access. 
. Second, comm\:n!c;:at!ona with foreign nationals uy be restricted by 

-·, export control•, such as those e■tabliahed by the Export Administration 
_ . act (BAA) and ita a■■ociated Export Adminiatration Regulation• (BAR) 
• ~·· 1,0 and by the Aru Bxport Control Act and it• aaaociated International 
. t··C?•··.}11raffic in Aru llegulatlona (I'l'AR) •1 llil••• an exemption (or 

1 '1'be Panel ia aware that the Atomic Bnergy Act provide• a unique 
■tatutory ba•i• for controlling inforaation bearing on nuclear 
weapons. !'he Invention Secrecy Act also allows patent applications to 
be kept aecret for national aecurity reaaons. 
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•9eneral license•) applies, both aystems require prior governmental 
approval for transfer of technical data--either in written or oral 
communication--to foreign nationals. ~either BAR nor IT.AR ia aimed at 
·9eneral acientific communication, and the Constitution llaits the 
90vernment'a ability to restrain such communication. lionetheleas, some 
of the current discussion bas focused on the application of export 
control• to acientific communication. Thi• has proved particularly 
troubling to the research community in that the current control system 
appears to be vague in it• reach, potentially disruptive, and bard to 
understand. 

Third, the government can include controls on communications in the 
legal instrument defining the obligations of a recipient of government 
research funds. A proposal currently under consideration by the 
Department of Defense would require a DOD funding recipient to allow 
the government the opportunity for prepublication review of manuscripts 
dealing with certain research areas of national security concern. 

Fourth, the government could attempt to influence conduct by 
••eking a wluntary agreement with researchers to limit the flow of 
technical information. Such an agreement is in place to enable the 
Mational Security Agency to review manuscripts dealing with cryptography 
and to negotiate alteration• before publication. 

Finally, communication with foreign nationals might be inhibited 
indirectly by limiting their access to the United States. !he govern­
aent can deny a vi•• requeat or impose restrictions on activities in 
this country. In addition, the government can directly regulate the 
admission of Soviet and Bast European visitors under particular 
•cientific exchange agreeaentll. 

COSTS AND BENEFITS OF CONTROLS 

Controls on acientific c011111unications can be considered in the light of 
aeveral national objectina . . Control• can be •••n to atrengthen 
national ■ecurity by preventing the use of American results to advance 
Soviet military strength. But they can alao be .. en ~o weaken both 
■ilitary and economic capacities by restricting the ■utually beneficial 
interaction of •cientific investigators, inhibiting the flow of 
r•••arch results into ■illtary _and ci•ilian technology, and lessening 
the capacity of univer1itie1 to ~rain advanced researchers. Pinally, 
tbe ialpoaition of auch eiontic:!1'"aay Wll erode btportant educational 
anc! cultural value■• -.:·J:;;ff-7,:i,· / -:, 
, <' •1th ~••saect to cont~'..,a Soviet ■lli tary 1ain■ , the Panel notes 

__ that vbile cwerall a ■eriou•· technology transfer problem exists, 
. :,:,,k~_f __ r_oa the r••••rc:IL._·_~ci~il.■_ ._Jmit;r -~ l@i repreaented a ■aterial 

::---~~1-~foef-,.-'~ / r ·~•lati•e to that trarro"'ther aource•~ &:>wever, •ome unlveraity 
• c- "'-,Ji . . ,,,,,, 

,if-7i- t,~- .,.i _ ~•cientl■ta will continue ~ --•xpand their research beyond ba~ic 
~ acientiftc investigationa ln~ the application of acience to 

technologie• with ■ilitary relevance. 'Dai• rai••• the possibility that 
tbe university cupua will~ to be_,rleved a• a place providing auch 
better opportunitie• for the Illegal acquisition of technology. 
Jnfor .. tion that ia of apeclal concern la the •tnow-how• that i• gained 
by extended participation in v.s. reaearch projects. 
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With respect to o.s. ailitary and econanic progress, controls may 
slow the rate of scientific advance and thus reduce the rate of tech­
nological iMovation. Controls also impose economic costs for u.s. 
bigh-technology firms, which affect both their prices and their aarket 
share in international c0111J11erce. Controls may also limit university 
research and teaching in important areas of technology. flle projected 

- ahortage of science and engineering talent can become the pacing factor 
' in o.s. technological advance, ao aaintaining the flow of talented 

young people to ■ilitary and commercial technology development efforts 
is particularly important. A national policy of security by accom­
plishment bas much to recommend it over a policy of security by secrecy. 

Apart from these considerations, the o.s. political system and 
culture are based on the principle of openness. Democracy demands 
an informed public, and this includes information on science and 
technology. 

In addition, there are some inherent limits on the feasibility and 
effectiveness of controls. Por example, controls cannot be expected to 
ensure long-term protection of sensitive information, viven soviet de­
termination to procure data and the many parallel leakage channels, 
some of which are beyond o.s. jurisdiction. Pinally, universities and 
aost civilian research organizations lack the logistical capability to 
monitor the movement of information or peraoMel. 

After weighing these benefits, costs, and feasibility assessments, 
the Panel arrived at a aeries of findings and recommendations. 

PRINCIPAL FINDINGS AND RECOMMENDATIONS 

Control of University Research Activities 

'l'he Panel found it possible to define three categories of university 
research. 11he first, and by far the largest share, are those activities 
in which the benefits of total openness overshadow their possible near­
t.er• aillt:.ary benefit■ to the Soviet Union. 'lbere are also tt,oae areas 
of research for which classification 1■ clearly indicated. Between the 
t.wo lie• a a amall •gray area• of research activities for which limited 
restrictions abort of clas■ification are appropriate. • 

Die Panel'• criteria leave narrow gray areas for which, in a few 
instances;---itaited reatrictiona abort of claasiflcation are appropriate. 
An exupl~ e! Et!Ch z:. ;:::,• a.ca aay be a altuatlon, anticipated in 
large1c~l4t ~tegrated circuit work, ln Wblch on-capus research •rges 
directly Into process technology with possible ailitary application. 

• « In .lta ceqcmmencSationa the Panel baa formulated provision• that aight 
""" - ~o , mt~i• 1:0 •uch a aituatlon. . ' :,, _. -

:~--- ·,ai~_.:1!,~t_lea Jaave an interest ln baving research work ~ -bY the 
.. t 4P.JJ.Jfied indlvldual• and institution• and in educatln9 :ta MW 

generation of capable acientists and engineers. 'ftlese objectives ■ust 
fit, bowever, within a system that enables the government ~flaasify 
work ~_ it■ aponaorahip in accordance with the law and that. enable• 
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the university to •elect only work compatible with its principal 
■iasion. 

Q\reatricted Areas of Research 

!he Panel recommends that no restriction of any kind limiting 
access or communication ahould be applied to any area of university 
research, be it basic or applied, unless it involves a technology 
■eeting ill the following criteria: 

• 

• 

• 

• 

'J'he technology ia developing rapidly, and the time from 
basic science to application is short, 
The technology has identifiable direct military 
applications, or it is dual-use and involves process or 
production-related techniques, 
Transfer of the technology would give the o.s.S.R. a 
significant near-term military benefitr and 
nte U.S. is the only aource of information about the 
technology, or other friendly nations that could al•o be 
the source have control systems as secure as ours. 

Classification 

nte Panel recommends that if government-supported research 
demonstrably will lead to military products in a abort time, 
classification ahould be considered~ It ah~uld be noted that most 
universities will not undertake classified work, and aome will 
undertake it only in off-campus facilities. 

&ray Ar••• 
'J'he Panel recOJIIJl'lends that in the limited number of instances in 
which all of the above four criteria are Mt but claasification is 
unwarranted, the values of open acience can be preserved and the 
needs of government can aet by written agreements no ■ore 
restrictive than the followings 

•• Prohibition of direct participation in government­
aupported research project■ by national■ of designated foreign 

. _. J,::· .. ;:·,._ ~tries, with no attempt aade to ll■it pby■ical ace••• to 
'.: ~ alveralty apace or facilities or enrollllent in any cla■■rooa 
•• .. .,.c,our•• of atudy. Where such prohibition has been imposed by vi•• 

~· - or contractually agreed upon, lt ia not inappropriate for : 
• • 9overnmeRt-univer■ity contracts to per■it tbe 9overnaent to uk a 

university to report those instance■ COiling t.o the univeraity·' • 
attention in which the atlpulated foreign national■ affk 
participation ln any •uch activities, however supported. It la 
recognized that aome universities will regard auch reporting 
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requests•• objectionable. Such requests, however, ■hould not 
require ■urveillance or aonitoring of foreign nationals by the 
universities. 

b. Submission of stipulated aanuscripts ■ imultaneously 
. to the publisher and to the federal agency contract officer, with 
the federal agency then having 60 days to ■eek aodificationa in the 
aanuscript. 'l'he review period is not intended to give the 
government the power to order changes: '1'he right and freedom to 
publish remain with the university, as they do vith all 
unclassified research. '1'his does not, of course, detract from the 
government' ■ ultimate power to classify in accordance vith law any 
research it bas supported. 

The Panel recommends that in cases where the government places auch 
restrictions on scientific communication through contracts or other 
written agreements, it ■hould be obligated to record and tabulate the 
instances of those restrictions on a regular basis. 

'1'he provisions of EAR and ITAR should not be invoked to deal vith 
gray areas in government-funded university research. 

The Export of Domestically Available Technical Data 
Under ITAR and EAR Regulations 

ITAR and BAR should be applied only where they can be effective, and 
then evenly to scientific C011111unication from both universities and 
industry. Scientists have broad constitutional rights to disseminate 
information domestically and, as a practical aatter, information that 
i• available domestically ia also available abroad. 

It ta the Panel's judgment that the national welfare, including 
national security, i• beat served by allowing the free flow of all 
•cientific and technical infor•tion that la not directly and 
■ ignificantly connected with technology critical to national security. 
'1'he Panel thus concludes that tbe 9overnment ha• the responsibility of 
defining in concrete teru tho■e technical areas in which controls on 
information flow are warranted. 

1. '1'he Panel reconaends that unclassified information 
• t:bat 1■ available dome■tically sbould receive a 1eneral 
licen■e (•w•~~tion) frca the formal licensing process. 

2. 'l.'he Panel reco1111enda that information that i• not 
directly or •l9nificantly connected with technology critical 
to national ■ecurlty abould al■o receive a 9eneral license 

• . (exeaptlon) frm the for-.1 licenaing proces■• '1'he critical 
. ;;,~/-- technology liat appr~lf carefully formulated--could Hne 

to define those limited areas in which control■ ar• 
appropriate. ~ ~-
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'J.'he Use of Voluntary Controls 

A ■ystem of voluntary controls bas been inaugurated for prepubli­
cation review by the National Security Agency of manuscripts dealing 
with cryptography. 'J.'he model established by this ■ystem aay not be 
.applicable to other areas because of the unique situation in the field 
of cryptography. 

'l'he Panel concludes that the voluntary publication 
control aechaniam developed for cryptography is unlikely to be 
applicable to other research areas that bear on national 
aecurity. Bowever, the Panel recommends that consideration be 
given to adopting this aechanism in future cases, if and where 
the appropriate preconditions exist. 

'l'he Militarily Critical Technologies List 

'l'he ICTL is drawn under congressional mandate for reference in export 
control adminiatration. Part of the list is classified, thus denying 
its use to ■ome potential •exporters• of data. Moreover, the list 
covers a wide apan froan apecific items of hardware to 9eneric 
definitions of technologies. 'l'he current list covers about 700 pages. 
As it ■tands, and alao as the Panel understands the pending revision, 
this list is not a useful tool in 9uiding control of ■cientific or 
technical co•nmication. 

'l'he Panel recommends a drastic atreamlining of the MCTL 
by reducing it■ overall ■ize to concentrate on technologies 
that are truly critical to national ■ecurity. 

Technology Transfer to the third World 

'l'he Panel bas concentrated on the o.s.-u.s.s.a. relationship. However, 
there are clear probleu in scientific cc.nunication and national 
■ecurity involving Third World countries. 'l!lese problems in time aight 
overshadow the Soviet dimension. 'l'his entire range of issue ■ i& both 
complex and lllportant, and further inten■ive atudy i■ clearly indicated. 

1be Panel takes note of the current u.s. policy to help the 
People'• Republic of China (PRC) advance ita industrial technology. Jt 
i■ 9enera11.y . .!:~"~ •• ~ •h~t the capacity of the PRC to tranafer auch 
technologies to the ■ilitary aector i■ limited. 'l'bis technical 
aasiatance policy ia not reflected, however, in r:eatrictiona the 

,,.. ~overnment la iapo■in9 on cooperative re■earch anc! activitie• of PRC 
~~-~~tuc!ent■ at D.S. universities. .. 

• .;: 'lbe Panel notes that its deliberation• did not .extend to 
, -~-• the ~lex i••uea rai■ecS by military-related tecbnoiojy: .· 

""'r ·... ..:~• • .. 
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transfer from advanced industrial nations to Third World 
nations in regionally unstable areas or to those that may be 
potentially hostile to the United States and its allies. '1'he 
Panel recormnends that this aubject receive further attention 
by the National Academy of Sciences or .other qualified atudy 
groups under federal aponsorship. 

; ~ ;. 
-~"'. 

~­
«"' • '!i 
~ 



DRAFT NSSD 

TO: THE DIRECTOR, OFFICE OF SCIENCE AND TECHNOLOGY 
POLICY . 

SUBJECT: Scientific Communication and National Security 

At the request of the Department of Defense, the National 

Academy of Sciences Panel on Scientific Communication and 

National Security studied the relationship between scientific 

information and national security. Its interim report and 

recommendations have now been submitted to the Government 

and to the public. 

Based on extensive briefings by the intelligence community, 

the NAS report clearly acknowledges that certain kinds of 

information do require protection in the interest of national 

security. It continues with several recommendations for 

Government action that warrant serious review to determine 

which, if any, should be •• adopted as Government policy and, 

if adopted, how they should be implemented. 

-,~~¥if.1:t; : I am therefore askin~;c-~~t yo~ ·wo~1 with representatives of 

the other addressees o_~ :!his directive to review -~the NAS 

report and provide recommendations to the Nation~l Security 
... ";~ 

Council by March 1, 1983. Although you may wish to address 

other issues as well, the following should be clearly 

covered: 
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1. Is the Panel conclusion correct that export 

controls are not an appropriate means of regulating 

the exchange of scientific information? If yes, 

what changes must be made to implement that 

conclusion? If the conclusion is not correct, 

what can be done to ameliorate the problems of 

vagueness and administrative cumbersomeness that 

the Panel cited as faults in the current system? 

2. The Panel also advocates greater reliance on 

contractually-imposed restrictions within broad 

guidelines. If such restrictions are needed and 

are instituted, can they replace other forms of 

control? What kinds of general guidelines or 

appeals mechanisms are needed to assure the 

appropriateness of the restrictions and that 

the several agencies of the Government impose 

procedurally and substantively compatible 

restrictions on the research community? 

In those cases where you make recommendations requiring 

additional work prior to implementation, please also make 

••• ;'~t<::;{: f.;-~1ficomrttendations on which agency or agencies should have ·~· 

: .~:;t?"~e ·1;ad and on what time-table. 
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cc: The Secretary of State 
The Secretary of the Treasury 
The Secretary of Defense 
The Secretary of the Interior 
The Secretary of Commerce 
The Secretary of Health and Human Services 
The Secretary of Energy 
The Director, Office of Management and Budget 
The Director of Central Intelligence 
Director, Arms Control and Disarmament Agency 
Administrator, National Aeronautics and Space Administration 
Director, National Science Foundation 

' - ,,. .. •. 



VOLUME XXXIII NUMBER 5 MAY-JUNE 1g83 

National Academy of Sciences National Academy of Engineering 

Institute of Medicine National Research Council 

• ... 
... _... .. .. . - ' "-' 

Geologic Disposal of Nuclear Waste 

Panel Questions Logistics 
Of Space Shuttle Schedule 

- • ~nitect States 

Scientific Communication & National 
Security: Six Months Later 

Mothers'Employment 
Poses No Intrinsic Harm to Children 

Engineers Call for Increased Emphasis 
On New Manufacturing Technologies 

Technology & Employment Symposium 

Fellowships Help Minority Scholars 

page3 

page7 

page 16 

page21 

page24 

page25 

(continued) 



2 N,wr R,port 

Small Coal Mines, Greater Risk page27 

Academy of Sciences Elections page28 

Letters ... page 31 

New Projects, New Publications pages 31 & 34 

NATIONAL ACADEMY OF SCIENCES 
Frank Press, Pr8s;Jenl 
James D. Ebert, Vic8 Pmid,nl 
Bryce Crawford, Jr., Hom, S,er,111ry 
Walter A. Rosenblith, Por,ign S,er,111,y 
Elk'an R. Blout, Treasur,r 

Executive Officer: Philip M. Smith 
Comptroller: David Williams 

NATIONAL ACADEMY OF I NGJNEERING 
Courtland D. Perkins, Presid1nl 
Stephen D. Bechtel, J r., Chairman 
Ralph Landau, Vic, Pr11id1nl 
Harold Liebowitz, Home S1cr1111ry 
N. Bruce Hannay, Foreign S1cr1111ry 
Frederic A. L. Holloway, Tr,asur,r 

INSTITUTE OF MEDICIN E 
Frederick C. Robbins, Presid1nl 

Executive Officer: Hugh H. Miller 

Executive Officer: Charles Miller 

NATIONAL RESEARCH COUNCIi 
Frank Press, Chairman I!xecutlve Officer : Philip M. Smith 
Courtland D. Perkins, Vic, Chairm11n 

A directory of principal officers and ataff of the N1tlon1l Research Council is available from 
the Office of Information. 

News Reporl is a register of activities of 
the National Academy of Sciences, National 
Academy of Engineering, Institute of 
Medicine, and National Research Council. 

News Reporl (ISSN 0027-8432) is published 
monthly except fo r combined May-June and 
July-August issues by the National .Academy 
of Sciences, 2101 Consti tution Avenue N.W., 
Washington, D.C. 20418. Second-class 
postage is paid at Washington, D.C. Back 
issues and back volumes can be ordered from 
University Microfilms International, 
300 North 2.eeb Road, Ann Arbor, MI 
48106. 

P.Jlcor of N,ws R,porl: Howard J. Lewis 
Man11glng Edlcor: Barbara Jorgenson 
Editorial Associates: Norman Metzger, 

Gerald S. Schatz 
Production Associate: Patricia Warns 
Staff Writers : Pepper Leeper, Gail Porter 

Illustrations: page 1 : National Aeronautics 
an<l Space Administration; pages 17-20: Na­
tional Education Association, Joe Di Dio. 

Postmaster: Send address changes to 
News Report, National Academy of Sciences, 
Washington, D.C. 20418. 

May-June 1983 3 

Geologic Disposal of Nuclear Waste: 
Technology Ready For Testing 
SOME TIME THIS YEAR the secretary of energy will identify three sites 
where geologic formations may be suitable for containment of nuclear 
waste. One will become a center for testing and evaluating disposal tech­
nologies. Selection of the test site will start the clock on a series of events, 
mandated in the closing days of the last Congress, that will culminate in 
the nation's first permanent nuclear-waste repository by the end of the 
century. 

The Nuclear Waste Policy Act (P.L. 97-425) specifies a series of 
actions to be taken by the President and officials in agencies responsible 
for nuclear-waste management and stipulates a timetable for resolving 
what the act defines as "a national problem" created by the accumulation 
of tons of radioactive waste from nuclear power plants, weapons manufac­
ture, and other activities. The debate on site selection is likely to be long 
and acrimonious. 

Although final decisions will be influenced as much by political 
and economic considerations as by technology, responsible officials will 
have a comprehensive scientific resource in a new report by the Research 
Council's Waste Isolation Systems Panel. Prepared for the Department of 
Energy, the report examines each component in the proposed system for 
geologic disposal and analyzes its role in preventing radioactive materials 
from reaching the environment. 

Following an exhaustive review, the panel concluded that "the tech­
nology for geologic waste disposal has advanced to the state of a prelim­
inary technical plan, suitable for testing and for further technical studies 

A Study of the Isolation System for Geologic Disposal of Radioactive Wastes. Waste 
Isolation Systems Panel, Board on Radioactive Waste Management ( 1983, 356 pp.; 
ISBN 0-309-03384 -5; available from National Academy Press, $24.95) . 
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and pilot-facility confirmation." The Nuclear Waste Policy Act calls for 
the President to recommend the first site to Congress by March 31, 1987. 
Thomas H. Pigford, nuclear engineering professor at the University of 
California at Berkeley and panel chairman, told News Report he believes 
Congress' timetable can be met. 

Isolation for Thousands of Years 
The objective of placing nuclear waste in repositories mined in salt, 

basalt, granite, or tuff ( volcanic ash rock), said the panel, is "to protect 
humans now and in the future by isolating the waste from the environ­
ment effectively enough and for a period of time long enough that the 
amount of radioactive material ever reaching the biosphere will present 
no unacceptable hazard." 

A waste-isolation system consists of many components-radioactive 
waste material, its packaging, the surrounding rock and other geologic 
media, material for sealing the repository, the slowly moving ground 
water, and the environment where the ground water surfaces. Character­
istics of each contribute to the effective containment of radioactive 
materials for hundreds of thousands of years, or until the amount of radio­
activity is no longer significant. Such long-term protection is needed 
because some radioactive elements decay at extraordinarily slow rates. For 
example, plutonium-239 has a half-life of 24,000 years and neptunium-
2 3 7, a half-life of 2 .14 million years. 

"Designing a system for such long-term isolation presents a fasci­
nating challenge faced only a few times in the past," said Pigford, "as 
when engineers of ancient Egypt designed the tombs of the pharoahs." 
Sealed repositories can be breached by humans, by some geologic event 
like an earthquake, or by ground water, the mechanism considered in 
detail by the panel. 

Per/ ormance Criterion 
To evaluate the effectiveness of disposal technologies, the panel first 

adopted a performance criterion. Suitably effective containment, as defined 
by the panel, would limit radiation to an individual to an annual dose of 
no more than 104 sieverts (1 Sv = 100 rem), or about 10 percent of the 
whole-body annual dose from natural radiation sources. The Environ­
mental Protection Agency is responsible for issuing a performance crite-
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rion for geologic isolation, but the panel found "technical flaws" in 
EPA's draft proposal. It also concluded that the Nuclear Regulatory Com­
mission's proposed regulations to implement the EPA performance crite­
rion contained technical deficiencies and were "premature" because EPA 
had not yet issued a final standard. The Department of Energy, the third 
federal agency involved, is charged with designing the first repository. In 
the absence of a final EPA ruling, the panel recommended that the depart­
ment adopt its own interim performance criterion based on dosage to the 
individual. 

In its proposed criterion the EPA used a period of 10,000 years 
for limiting the release of radioactivity to the "accessible environment." 
But the panel protested that "only a small fraction of the radionuclides 
ultimately reaching the environment is expected to have been released 
during that time." It noted that at some sites under consideration as 
repositories the ground water travels so slowly it may take longer than 
10,000 years to reach the surface. A disposal system designed for 10,000 
years "is not necessarily capable of continuing to protect people and the 
environment beyond 10,000 years." The panel concluded that a small 
amount of radioactivity could be released for hundreds of thousands of 
years. 

The Waste Package 
The first line of protection against release of radionuclides is the 

waste form, consisting of the radioactive material combined with an inert 
solid, like glass. Packaging in noncorrosive metal such as a titanium alloy 
can serve as a further barrier. The first loadings in the first repository­
in the late· 1990s-are likely to be the products of spent fuel that will 
have been in storage for 30 years or more, as well as defense waste that 
may be even older. Because of the age of the material, heat generated by 
radioactive decay is expected to cause few problems, the panel said. Later, 
however, when more recently discharged fuel with as little as 10 years' 
storage time is loaded, the rocks surrounding the waste will become much 
hotter, and the heat will place greater stress on the packaging materials. 
The panel recommended tests to predict more accurately the performance 
of borosilicate glass and other materials at high temperatures and also 
called for "a continuing program to develop new and better alternative 
waste forms." 
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As transport by ground water is an important threat to isolation of 
radioactive waste, the rate a waste form dissolves and diffuses in water is 
important in calculating the effectiveness of the isolation system. Over a 
span of years even the most impervious materials will dissolve to some 
extent, the panel pointed out, but the process can be retarded long enough 
to allow time for substantial radioactive decay of the waste. 

During its study the panel used a new theory to predict how rapidly 
various radioactive materials dissolve in ground water. Using solubility and 
diffusion rates of the waste materials and the rate of flow of the ground 
water, the theory aids in predicting how long the waste can be isolated. 
Based on this theory, the panel predicted that the low dissolving rates of 
some important radioactive materials-neptunium-237 and uranium-234, 
for example-will serve as a further barrier even if water permeates the 
waste package. Conversely, the dissolving rate of radioactive elements 
that normally dissolve easily, like cesium-135, will be slower because of 
the glass encasing them. 

Surf ace Environment 

Eventually, the contaminated ground water will surface. If it flows 
into a large, swiftly moving body of water like the Columbia River, the 
radionuclides it carries will be further diluted and radioactive releases will 
~ far below the panel's performance criterion. However, noted the panel, 
if the ground water surfaces where there is little water, there will be little 
dilution and possibly greater levels of radioactivity. The panel observed 
that in areas with little flowing surface water, "there will be a greater 
ince~ti':'e f?r ~~ture generations to use the ground water for drinking 
and 1mgat1on. It recommended that these conditions be considered in 
selecting respository sites. 

The panel questioned the advisability of trying to retrieve nuclear 
waste after it had been placed in a repository. Even though "technically 
feasible," it said, retrieval would be "difficult, costly, and potentially 
dangerous." It cited the high temperatures in the waste package and the 
surrounding rock and difficulties in handling. A wiser procedure, said the 
panel, is to investigate the site thoroughly in advance, including under­
ground exploration, rather than to plan for removal of the waste after 
it is in place. 

-PEPPER LEEPER 
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"The success of the space shuttle's operational future 
is dependent on ... the timely availability and 
proper functioning of an extensive and complex array 
of facilities, components, and services requiring 
long-term planning." 

Panel Questions Logistics 
Of Space Shuttle Schedule 

7 

FEWER SPACE SHUTTLE FLIGHTS than the National Aeronautics 
and Space Administration's (NASA) Mission Model anticipates five to ten 
years from now will be possible even if all goes well, a National Research 
Council panel advised the Congress in a report delivered April 19. The 
panel was chaired by William T. Hamilton, retired vice president and 
chief scientist of Boeing Military Airplane Co. 

Major pieces of the shuttle and its propulsion system won't be avail­
able to meet the Mission Model expectation of increase from 24 launches 
per year in 1988 to 30 in 1990 and then to 40 in 1992, and there are 
less-easily pinpointed, fundamental problems in the shuttle program, the 
panel said. The operational Space Transportation System, of which the 
shuttle is the most visible part, must be in place for the agency to succeed 
with its flight sch .liule. But planning for the whole system-including 
ensuring continuity of the industrial base to sustain it-trails far behind 
work on the shuttle itself, the panel reported. "Because of very strict 
budgetary constraints in the program ... NASA has had to concentrate 
on the near-term needs, and its capacity to deal with the longer-term 
requirements was inevitably curtailed." 

The panel estimated that 18 launches per year "in the 1990 time 
frame" could be achieved with a fleet of 4 orbiters, but availability of 
solid-rocket boosters to meet this demand appears "marginal." A 24-
launch-per-year rate would be "marginal" with 4 orbiters, possible with 
5, but the availability of enough solid-rocket boosters for a 24-launch 
year appears "impossible or highly improbable," and availability of main 
engines appears "marginal." Whether a 6-orbiter fleet could make pos-

Assessment of Constraints on Space Shuttle Launch Rates. Committee on NASA 
Scientific and Technological Program Reviews ( 1983, 68 pp.; available from the 
committee). 
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Capabilities of Space Shuttle Components 
To Meet Launch Rates 

Orbiter 
Fleet Size 

C!> 

Rate 

18 OK OK OK OK 

24 M OK OK 

30 X M OK 

36 X X M 

40 X X X 

• Assumes 5• to 7-day mission duration and no major setbacks. 
M=Marginal. 
X = Impossible or highly improbable. 
1 With existing production/ refurbishment facilities. 
• Options for solid rocket boosters being studied. 
3 Firm plans exist to meet increased production requirements. 

SOURCE: National Research Council, 1983. 

Mt 

X 

X 

X 

Mt 

x2 

X 

X 

X 

News Report 

OK 

OK 

OK3 

OK3 

OK3 

sible a 36-launch year is "marginal," and its ability to provide for a 
40-launch year is "impossible or highly improbable." Requirements for 
external fuel tanks for the higher launch rates can be met, the panel said, 
basing its estimate here on current planning for increased production; 
the external tank "appears to be the only major component ... for which 
firm planning is in place to attain levels of 24, 30, and 40 flights per 
year," the panel reported. 

These estimates assume a 5-day work week with 3 shifts per day 
and weekends reserved for recovering time lost in setbacks; they assume 
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mission durations of 5 to 7 days, no major setbacks in the program, and 
that the program will increase its attention to meeting all the logistical 
needs of the Space Transportation System. The panel used the term 
"logistics" to include "the entire spectrum of activity required to support 
the buildup of the shuttle program to achieve increased launch rates and 
to maintain those rates." 

Money "apparently was not available" early in the program "for up­
front procurement of an engineering data-base, reprocurement data, pro­
gramming factors, sufficient spares, and overall management informa­
tion," and "no coherent, long-range maintenance or spares provisioning 
plan has been instituted," the panel noted. 

"Only recently, senior NASA management recognized the philo­
sophical change required. They have moved into place or recruited recog­
nized experts in logistics to include those skilled in planning, acquisition, 
supply, maintenance, and repair. These individuals have done excellent 
work in preparing an initial foundation for what must follow." 

The program "must address the need for retaining elements of the 
Orbiter production line to permit reasonable replacement of all key com­
ponent parts as required," the panel said. "This is particularly critical 
for the production of very long lead time elements of the Orbiter structure 
and systems." 

Serious Obstacles to High Launch Rates 

The panel found: 

" . .. [W]hile NASA has taken positive steps toward developing the 
kind of organization required to support planned launch rates, logistics 
difficulties may well pose serious obstacles to achieving those rates. These 
problems may manifest themselves not as a shortage of major investment 
items such as the ET [external fuel tank] or SRB [solid rocket booster], 
but rather as an inability to provide timely repair or replacement of parts 
needed to sustain launch site refurbishment and demanding Orbiter turn­
around times. A coherent maintenance and spares plan has not been insti­
tuted. Many critical commodities are already subject to a diminishing 
manufacturing base, only waiting for crises to identify them. Unknowns 
in the results to be expected from launch site corrosion, vehicle stresses, 
and environmental extremes may cause serious delays .... The number 
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of flight articles is marginal for the lower launch rates and provides no 
backup for the higher launch rates. Cannibalization will not compensate 
for lack of spares at higher launch rates. 

"DoD [Department of Defense) repair support will increase but 
will be of limited overall assistance. Improvement will require manage­
ment action to include better definition of individual NASA logistics 
support responsibilities, more direct access by senior NASA logisticians 
to top management, and hard budget decisions to promptly provide 
needed long-term support for the shuttle program." 

The panel reported several specific constraints on higher launch 
rates. The currently planned total of 19 space shuttle main engines "ap­
pears barely adequate to support 24 missions per year," and "current 
availability of spare pumps and engines appears critical," with NASA 
already cannibalizing parts to meet its near-term schedules. A "coherent 
overhaul program" for high-pressure fuel and o~idizer pumps has to be 
developed, and sufficient spares have to be available, the panel said. The 
solid-rocket booster "has yet to reach the production and refurbishment 
rate necessary for 18 flights a year," and early experience in the program 
shows "the refurbishment task . . . significantly greater than originally 
planned . . . ." A fourth mobile launch platform may be needed to 
achieve 30 flights a year, and a fifth platform will be needed for 40 flights 
a year, the panel said. A fifth platform would require additional vehicle­
assembly facilities. And there are more launch-facility requirements. 

Air Force plans "to utilize ... the NASA Control Center for secure 
DoD [shuttle} missions" until an Air Force facility is added to a Con­
solidated Space Operations Center "puts another constraint on the flight 
rate," the panel said. "NASA/ DoD management attention is required 
now to prevent NASA Control Center facilities from becoming a limiting 
factor for the higher launch rates." The panel said a fourth training air­
craft "is essential" to support 40 flights a year, and the Shuttle Mission 
Simulator "must be augmented ... to achieve 40 flights per year." 

The panel warned: 

"Of particular concern . . . are the implications of a shutdown of 
STS [Space Transportation System] production and the attendant loss of 
skills, tooling, and contract manufacturing capabilities in general. Reini­
tiation of STS production lines at a later date becomes a formidable task. 
Not only will costs be higher but production lead times will be consider-
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ably longer--e.g., the lead time for an Orbiter wing increases from 6 to 
36 months-and there may be a need to requalify a high percentage of 
the STS systems. 

"The success of the space shuttle's operational future is dependent 
on its cost effectiveness and on the timely availability and proper func­
tioning of an extensive and complex array of facilities, components, and 
services requiring long-term planning." 

-GERALD S. SCHATZ 

The report "has been helpful in taking some of the 
steam out of the approach of 'those ... who would clamp down .... " 

-Adm. Bobby R. Inman 

Scientific Communication & National 
Security: Six Months Later 

Members of National Research Council study committees are naturally curious to know 
the effect of their efforts; others may be interested as well. To that end, News Report 
will, from time to time, report evidence of apparently related events that are subsequent 
to (but not necessarily consequent to) the appearance of a Research Council report 
directed at a major national policy issue. The first such account follows, based on the 
issuance on September 30 of the report, Scientific Communication and National 
Security. 

THE REPORT IN QUESTION, prepared by a nineteen-member com­
mittee chaired by Dale R. Corson, assessed the benefits and costs of apply­
ing government controls to open scientific communication. The panel 
confirmed earlier assessments by various U.S. intelligence agencies that 
the United States has indeed lost militarily significant technologies to the 
Soviets, but found that this so-called "technological hemorrhage" had 
occurred primarily through espionage, legal equipment purchases, and 
third-party transfers. Open scientific communication, it said, has contrib­
uted only a "very small part" to the loss and is essential to the vigor of 
academic research. The Corson panel offered three guidelines that would 
allow all but a· small percentage of government-funded, academically 
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based research to be performed without restrictions. 

The panel's recommendations received widespread coverage in na­
tional news media. William P. Clark, President Reagan's national secu­
rity advisor, told the committee that he planned to brief the President on 
the report. The Department of Defense requested 350 copies for internal 
distribution. The intelligence community requested 50 copies. The Na­
tional Science Foundation and the Office of Science and Technology Policy 
(OSTP) distributed the report to their executives and to the National 
Science Board. In an interview with Science & Government Report, the 
President's Science Advisor George Keyworth called the report, "a respon­
sible, good piece of work," adding, "I might take exception with a few 
small corners of it, but basically I liked it." 

In early April, Science News magazine sought a reaction from Adm. 
Bobby R. Inman, who had publicly warned the scientific community of 
possibly dire political consequences of ignoring the "technological hemor­
rhage." He was quoted as saying that the Corson panel report "has been 
helpful in taking some of the steam out of the approach of those . . . 
who would clamp down as a way to solve the problem." 

But has there been any observable effect on the openness of scientific 
communication? Is the situation better or worse? 

It is too early to answer the last question, but there are indications 
that the report's recommendations are under active consideration and that 
some are being implemented. For example, the intelligence community's 
Committee on Exchanges has established the recommended academic 
advisory group on scientific exchanges and sought advice on possible 
members from the National Academy of Sciences. 

The report has also been endorsed by several groups, notably the 
Working Group on Export Controls of the Joint Forum of the Depart­
ment of Defense and Association of American Universities (AAU). Other 
endorsers are the Council of Scientific Society Presidents, the AAU's Sci­
ence and Research Committee, the American Chemical Society's board of 
directors, the Committee on Academic Freedom and Tenure of the Ameri­
can Association of University Professors, and a faculty committee on sci­
entific communication at the Massachusetts Institute of Technology. 

On April 19, the Working Group on Export Controls of the DoD­
University Forum reported its agreement "that a reasonable approach can 
be developed to deal with restrictions needed to delay the transfer of that 
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small set of truly critical technologies that is being developed in univer­
sity settings." The paper went on to suggest a process for dealing with 
these areas of research that included the possible barring of foreign nation­
als and submission to a 60-day prepublication review. Science and Govern­
ment Report, a newsletter on science policy, remarked, "In other times, 
these recommendations for trimming academe's traditions of free asso­
ciation and unfettered publication would have aroused a storm. But ... 
the ... concessions are minor in comparison to the designs of the hard­
liners." 

State, Commerce, Defense, NSC Join Forces 
On December 23 President Reagan directed OSTP to conduct a 

policy review for the control of "critical military scientific communica­
tion", using the Corson panel report as its starting point. Before that 
review could be completed, however, "the President signed another direc­
tive that a comprehensive study be conducted under the direction of a 
senior interagency group for technology transfer," according to OSTP's 
Louis T. Montulli. 

That review, which Montulli detailed in a recent speech before the 
American Physical Society (see inset for excerpts of that speech), has a 
steering committee comprised of members from the National Security 
Council and the departments of State, Commerce, and Defense. It has 
three working groups. The first is reviewing current government struc­
tures for planning and executing technology transfer policy. The second 
is looking at the principles of technology transfer policy in relationship 
to foreign, economic, and national security objectives. And the third, 
which Montulli heads, will ask representatives from the National Secu­
rity Council, Central Intelligence Agency, National Science Foundation, 
National Institutes of Health, and the departments of State, Defense, 
and Energy to take a broad look at technology transfer requirements, 
controls, and policies that affect scientific and technical communication. 

Public Participation To Be Sought 
The review, Montulli told the physicists, "will need your help .. 

[and] we will invite participation-first through a questionnaire and then 
through oral dialogue where appropriate." These will be followed by 
discussions with professional groups and individuals in July and August. 
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. . . The study will be guided by a 
steering group; three working groups 
will conduct the detailed study activi- . 
ties. . . . The first group will review 
the current government organization­
al structures for planning and execut­
ing technology transfer policy .... 

The second working group will re­
view the principles of technology 
transfer policy within the contexts of 
foreign, economic, and national se­
curity objectives. They will specific­
ally concentrate on broad policy as it 
is to be applied to specific countries or 
country groups. 

The third working group, which I 
will chair, consists of representatives 
from NSC, DoS, DoD, DoE, CIA, 
NSF, and NIH. We will look at tech­
nology transfer requirements, controls, 
and policies of both scientific and 
technical communication in the broad­
est sense. We will address technology 
transfer through written, oral, elec­
tronic, and visual data transfer and 
through trade fairs, exhibits, air shows, 
and the patent process. 

. . . I hope to have a very open 

News Report 

Interagency Review of 
-from a speech by Louis T. Montulli, 

to the American Physical Society, 

process. It is also important that we 
be able to quantify the problem, put it 
in a proper perspective and under­
stand the impact of any solutions that 
we might suggest. As a result, I have 
asked the group to concentrate on 
two tasks at this time. 

We will look at research conducted 
and funded by universities, conducted 
by universities but funded by govern­
ment, conducted by industry with both 
government and non-government 
funding, conducted by government 
laboratories or government develop­
ment divisions. A selective but repre­
sentative search of these materials 
should develop a measure of the prob­
ability that militarily sensitive infor­
mation is present in any particular cat­
egory. We hope to be able to draw a 
matrix, a picture if you will, of where 
the majority of our concern should lie. 
We anticipate that university research, 
including that in the scientific and 
engineering fields, will indeed show 
itself to be overwhelmingly non-mili­
tarily critical. If this is the case, then 
our control procedures and policies 

"[W)e expect to review our [draft recommendations) with representa­
tives from universities, industry, and other non-government sources .... " 
The working groups' report is expected to be forwarded by the end of 
the year to its parent steering committee for review and then to the 
President with recommendations for action. 

Meanwhile, operations of a more direct nature were taking place 
elsewhere in the government. In December, the Pentagon set up a tech-
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Technology Transfer Policy 
Office of Science and Technology Policy, 
April 18, 1983. 

will reflect that, i.e., there will be few, 
if any, controls needed. As we move 
up the list to government laboratory 
and product divisions centered around 
military missions, we expect to find 
a greater degree of militarily sensitive 
information and expect to apply dif­
ferent solutions. 

Obviously, we also have to know 
what the current laws allow the U.S. 
Government to do and how these cur­
rent laws can be applied in the most 
effective and least intrusive manner. 
For that reason, a second group is cur­
rently reviewing the law and develop­
ing possible methods of implementa­
tion. 

... [W]e will need your help as 
well as that of others in industry and 
universities. Our mutual concern is to 
arrive at a policy that is acceptable to 
the research community and does the 
job required. For that reason, in ap­
proximately one month, we will in­
vite participation-first through a 
questionnaire and then through oral 
dialogue where appropriate. Your spe­
cific answers and comments on the 

questionnaire will be kept in strict 
confidence. They will be collected 
with others and summarized so we 
will have an opportunity to review 
the overall response. Using these in­
puts as guides, in July and August 
we will have discussions with profes­
sional groups as well as individual 
representatives. After we have com­
pleted these discussions and our in­
house studies, we should be in a posi­
tion to formulate a detailed descrip­
tion of the problem and a draft set of 

• policy and implementation recommen­
dations. 

At this point . . . . [ w Je expect 
to review our results with representa­
tives from universities, industry, and 
other non-government entities that 
obviously have a great deal of interest 
in this problem .... This process 
should conclude near the end of the 
year with the publication of our re­
sults. These will be forwarded to the 
senior inter-agency group for review 
and then forwarded to the President 
with recommendations for possible 
actions. 

nology-transfer control group under Richard N. Perle, assistant secretary 
of defense for international security policy. This group focuses on the 
transfer of high-technology hardware to the Soviet Union through other 
countries. It also advises, through the Secretary of Defense, the Depart­
ment of Commerce on whether a particular export constitutes a national 
security risk. Each of the military services is establishing similar groups 
to monitor technologies in specific areas. 
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Aviation Week & Space Technology magazine reported in January 
that U.S. defense officials "are now trying to bring European defense 
ministries and military officers into the technology transfer and export 
control process .... " More recently, the Defense Department set up a 
new committee to develop methods for controlling the dissemination of 
technical papers, headed by Edith W. Martin, deputy under secretary for 
research and advanced technology and engineering. Included in the 
group's charge will be a review of existing procedures for symposiums 
and foreign participation in U.S. research projects. The committee will 
also consider the Corson panel's recommendations for dealing with sensi­
tive, "gray-area" information. 

In the meantime, according to news media, federal agencies are con­
tinuing to use export controls to prevent or limit the distribution of both 
classified and nonclassified government-sponsored research. In January, it 
was reported that several nonclassified papers had been threatened with 
or actually stamped with export restrictions. 

At this writing, there is, in the words of Science News, an "apparent 
calming of tensions." On the other hand, there is as yet no need to update 
the final words of Dale Carson's contribution to the February 1983 issue 
of Physics Today: 

"Our general suggestion was to build high walls around narrow 
areas that are clearly defined, with priorities established in words that 
everybody can understand. I don't have any great hope, however, that 
tomorrow's mail will bring such a list to my desk." 

-BARBARA JORGENSON 

Mothers' Employment 
Poses No Intrinsic Harm to Children 
MORE THAN HALF of the children growing up in the United States 
today have mothers who work outside the home. Many people firmly be­
lieve that maternal employment is likely to cause serious problems in 
children's social and cognitive development. A National Research Council 
panel, chaired by Sheila B. Kamerman, of the School of Social Work, 
Columbia University, has investigated the effects of parental employ­
ment. Its first report, Families That Work: Children in a Changing World 
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(see News Report, October 1982, pp. 3-6) highlighted the manner in 
which families, employers, and community institutions are adapting to 
the needs of working parents. In the just-published second report, Chil­
dren of Working Parents: Experiences and Outcomes, the panel focuses 
on the influence of mothers' work outside the home on the nature of 
children's daily experiences and their social, emotional, and cognitive 
development. 

Both reports conclude that maternal employment, by itself, is neither 
good nor bad for all children in all circumstances. Other factors, such as 
income, family structure, individual characteristics of the child (age, sex, 
handicaps), mother's education and attitudes toward employment and 
housework, and the availability of supportive services outside the family 
appear to be far more important in shaping children's growth and devel­
opment. 

For Children of Working Parents, the panel commissioned review 
papers on children's relationships with peers, television viewing, educa­
tional achievement, use of community resources, and education and career 
choices. Excerpts from some of the papers follow. 

Television Exposure 
Paul Messaris and Robert C. Hornik, 
The Annenberg School of Communi­
cations, University of Pennsylvania 

. . . First, does children's television 
viewing have any educational impli­
cations? Second, does parental work 
status have any influence on the tele­
vision-education link? Our examina­
tion of the first question indicates that 
there is evidence of a negative rela­
tionship between television viewing 
and reading skills, and some of this 
evidence supports the conclusion that 
television is the causal agent in the 
relationship. There is no other solid 
evidence of a relationship ... between 
television and any schooling outcomes, 
but there are several possibilities that 
have not yet been investigated ade-

quately. With regard to education in 
a more general sense ( i.e., going be­
yond schooling), television viewing 
has been found to be related both to 

children's perceptions of social reality 
and to certain qualities of their inter­
personal conduct ( aggressiveness, pro­
social behavior), but interpretations 
of the direction of causality in these 
relationships . . . are problematic. 
Again, it should be emphasized that 
there are aspects of television's paten-
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tial educational effects that are almost 
entirely untouched by formal research. 

With regard to the second ques­
tion, we have quite good evidence that 
parental work status is not related to 
the amount of children's television 
viewing and some tentative evidence 
that parental work status may have 
consequences for children's program 
choices: Working mothers may be 
less likely to guide their children's 
viewing toward explicitly educational 
programming. Finally, we have a 
variety of evidence and speculation 
on whether and how parent-child 
coviewing may influence the educa­
tional quality of children's encount­
ers with television. There are many 
indications-some strong, some not 
so strong-that coviewing can influ­
ence the cognitive skills and tenden­
cies as well as the stock of informa­
tion that children may develop in con­
junction with television viewing. 
There is no indication, however, that 
presence or absence of parental em­
ployment outside the home has any 
influence on the relevant aspects of 
coviewing. Other aspects of parental 
employment ( such as degree of job 
satisfaction) may make a difference 
here--although the lack of pertinent 
data has prevented us from examin­
ing such a possibility in any detail. . . . 

Family-School Relationship 
Jean Ann Linney and Eric Vernberg, 
University of Virginia 

The most salient family-school link­
age . . . is parent participation and 
parent involvement in their children's 

News Report 

schooling. Parent involvement has 
included such diverse activities as 
helping a child with homework, at­
tending parent-teacher conferences, 
speaking to a child's class on Career 
Day, volunteering time as an aide in 
the classroom, or using home-based 
curriculum material designed to paral­
lel classroom activities. Despite the 
widespread belief that such involve­
ment is beneficial to children, there 
is limited research systematically ex­
amining the context and form of par­
ent participation and its role in en­
hancing school achievement and ad­
justment. Similarly, there is minimal 
research regarding the impact of pa­
rental employment on parents' m­
volvement in the school. ... 

* * * * * 
As family employment patterns 

change and the number of two-earner 

' l 
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families and employed single parents 
increases, intuition suggests that par­
ent involvement in a child's school 
activities will diminish. The extent 
to which the level or nature of par­
ent participation in school activities 
changes with entry into the labor 
force has not been addressed, and data 
examining the process are not avail­
able. There is anecdotal evidence that 
schools are responding to the reduced 
availability of working and single­
parent families via policy changes that 
include evening and weekend parent­
teacher conferences and more frequent 
reporting to parents by mail or tele­
phone. At this point, it seems that 
even these obvious modifications are 
occurring on an individual basis rather 
than as widespread policy. . . . 

[Research] findings suggest that 
other family patterns and values be­
sides employment status are predictive 
of parental involvement in children's 
school-related activities. . . . [T]he 
working mother who is "time poor" 
seems to work harder at maintaining 
some level of activity involving chil­
dren and spouse, eliminating personal 
leisure time instead. What might be 
expected among working parents, 
then, is a decline in parent-school ac­
tivities that do not include the child or 
allow for contact with the child. 
Given time conflicts, working parents 
may be less visible and active in 
school activities during the day. Care­
ful analyses of the nature of parent­
school involvement and parent-child 
educational activity may reveal indi­
vidual family modifications following 
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a change in employment status. For 
example, the father may become more 
active in school participation or the 
family may attempt to work out al­
ternative scheduling of teacher con­
£ erences or conduct these over the 
telephone. 

In light of the available data rela­
tive to maternal employment status, 
it seems unlikely that work status in 
and of itself accounts for a significant 
portion of the variance in student 
achievement or level of parent partici­
pation in school. Furthermore, the 
family's mode of adaptation to change 
in employment status and the child's 
perception of the change may be more 

important variables. It is less likely 
that the level of parent-school involve­
ment will be altered significantly and 
more likely that the form or modes of 
contact may change. . . . 
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Community Resources 

Victor Rubin, University of California, 
Berkeley 

(This paper draws principally on the 
Children's Time Study survey of sixth­
grade public school students and their 
mothers in Oakland, California, in 
1976.) 

The most basic conclusion is 
that maternal employment did not, 
by itself, create significantly different 
levels of contact with community in­
stitutions for either parents or chil­
dren. The services and facilities played 
at least a small part in the out-of­
school lives of most of the children, 
regardless of background. The analy­
sis also suggests, however, some hid­
den ( or at least usually unexamined) 
costs and inequalities that were faced 
by families with working mothers. 
When those families relied more 
heavily on sixth graders as baby-sitters 
or maintained a comparable level of 
parental facilitation and volunteering 
despite a tighter schedule, pressure 
was created on their remaining time. 
A casualty of this pressure may have 
been the less organized, less goal­
oriented but still meaningful time that 
parents and children can spend to­
gether. This may have been a con­
tributing factor to the statement from 
more than 80 percent of all children 
that they "would like to spend more 
time doing things with [their] par­
ents." 

* * * * * 
Most of the systematic variations 
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in children's access to community ser­
vices were based on ethnic, sex, or 
socioeconomic differences. Efforts to 
reduce those barriers to access have 
been slowed, and in some cases even 
reversed, by the fiscal stresses faced 
by community services. At present 
the agencies are planning more for 
simple survival than for improved or 
expanded services .... From the lim­
ited amount of comparative evidence 
available, there appears to be a com­
mon "politics of austerity" encom­
passing the out-of-school services, re­
gardless of the proximate cause of 

the austerity. Reports . . . reveal 
roughly similar budget priorities for 
similarly situated communities, and 
an almost universal tendency for recre­
ation and library budgets to be the 
most severely affected. 

* * * * * 
Families in which all the adults 

are employed will be a key force in 
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shaping community institutions serv­
ing children in the 1980s. As their 
numbers grow, social awareness of 
their time management problems is 
increasing. They are becoming a po­
tentially powerful political constitu-
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ency and also a significant market for 
new services. The ways in which 
community institutions respond to 
both potentials will have important 
consequences for the children of those 
families as well as for all others. 

Children of Working Parents: Experiences and Outcomes. Panel on Work, Family, 
and Community, Committee on Child Development Research and Public Policy. 
Cheryl D. Hayes and Sheila B. Kamerman, eds. ( 1983, 288 pp.; ISBN 0-309-03348-9; 
available from National Academy Press,$ 16.50). 

Engineers Call for Increased Emphasis 
On New Manufacturing Technologies 
THE INTERNATIONAL position of 
the U.S. manufacturing industry 
comes in for both critical and hopeful 
analysis in the recently published 
proceedings of the 1982 annual meet­
ing of the National Academy of En­
gineering. Critical in that U.S. indus­
try is experiencing a lower rate of 
productivity growth than any of its 
major trading partners excepting 
Great Britain, hopeful because it still 
leads in overall productivity and be­
cause civilian R & D expenditures as 
a percent of Gross National Product 
have begun to move up more rapidly 
than those of Japan and the larger 
European competitors. 

In his chairman's introduction, 
Erich Bloch, vice president, technical 
personnel development, IBM Corpor-

U.S. Leadership in Manufacturing. National 
Academy of Engineering (1983, 137 pp.; 
available from NAE). 

ation, highlighted one of the major 
concerns of the meeting: that the em­
ployment of scientists and engineers 
in the manufacturing component of 
industry is barely holding its own just 
as we are "seeing on the horizon, and 
... already being implemented in iso­
lated applications, the necessary tech­
nologies to proceed [to] the total in­
tegration of the manufacturing proc-
ess. " 

The technology is here, he main­
tained, to bring continuous-mode flow 
processing to the manufacture and 
assembly of discrete parts. The im­
pact of this development on manu­
facturing, he declared, would be as 
significant as that of the Industrial 
Revolution. "In the latter case," he 
said, "it was the harnessing of power; 
today it is the harnessing of informa­
tion." 

The current status of the U.S. man­
ufacturing industry and its impact on 
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the national welfare was reviewed in 
depth in a keynote address by James 
Brian Quinn, William and Josephine 
Buchanan Professor of Management, 
Amos Tuck School of Business, Dart­
mouth College. Professor Quinn was 
optimistic over the long pull but had 
glum observations about some near­
term situations. 

He pointed out the "surprising 
shift" of the workforce from goods 
production to service activities, now 
at 19% and 74% respectively, with 
the remainder in agriculture. "From a 
strategic viewpoint," he asked, "how 
much below its current 19 percent ... 
can the United States shrink without 
sacrificing ( 1) the vital challenges a 
strong manufacturing sector poses in 
maintaining the health of the nation's 
science, engineering, technical, busi­
ness services, and education sector; 
( 2) the essential jobs that manufac­
turing provides for the less skilled; 
and ( 3) the strategic independence 
and stability manufacturing offers for 
the United States in world affairs? To 
the extent that these values benefit 
society rather than producers, it may 
be necessary to provide compensation 
to keep manufacturers alive. This is 
the choice European countries have 
made for steel and other vital sectors." 

Next he reviewed the changes that 
had occurred in the management pat­
tern of U.S. industry, each having an 
enormous impact on such competitive 
factors as quality control, technologi­
cal innovation, and the like. During 
the period of diversification and ac­
quisition, he recounted, financial 
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managers came to replace manufac­
turing and technical managers in top 
positions. "Few of these top managers 
had the intuitive feel for their process 
or product technologies or deep ex­
perience in technological innovation 
that bred comfort with major techni­
cal risks. Instead financial allocation 
and control systems tended to empha­
size near-term, surer prospects whose 
results were more quantifiable and 
predictable. 

". . . These control systems often 
undercut more basic technology build­
ing, quality improvement, and human 
and organizational development ac­
tivities that would have given future 
strength. Most devastating was the ef­
fect on the not immediately measur­
able aspects of product quality. . . . 
Few U.S. manufacturers chose to un­
derstand W. E. Edwards Deming's 
maxim that, properly managed, high 
quality can actually cost less. And they 
gave up their market share and profit 
margins to those who did." 

Next he looked to relative rates of 
productivity increase. Although the 
U.S. still leads the world in productiv­
ity as measured by Gross National 
Product per person employed, the 
decade of the 70's saw Japan, France, 
and West Germany begin to catch up. 
As U.S. productivity grew by 28 per­
cent, Japan's grew by 102 percent, 
France and West Germany by some 
60 percent. 

That trend, he noted, is likely to 
continue--at least with respect to 
Japan and West Germany. Both still 
spend a higher percentage of their 
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GNP on civilian R & D, and both 
have been producing more engineers 
per capita in recent years. 

Nonetheless, Quinn rejected the 
pessimism prevalent in many quarters. 
"The best-managed U.S. companies," 
he said, "are still in the vanguard 
worldwide. These companies have 
found ways to maintain their vision, 
entrepreneurial vigor, and capacities 
for change. The United States enjoys 
preeminent positions in many fields, 
including such key fields for the future 
as semiconductors, computer hard­
ware and software, biogenetics, com­
munications, aerospace, energy, phar­
maceuticals, and medical equipment." 

"In addition," he noted, "the United 
States has some impressive structural 
strengths for industrial strategies. It 
has the world's largest truly integrat­
ed market, with special transportation 
access, cultural understanding, and 
psychological advantages for its own 
companies." 

These circumstances have too often 
led to complacency and parochialism, 
he continued, but "a significant change 
in management outlook seems to be 
taking place in response to current 
competitive pressures. "In the past, 
when the U.S. industrial system has 
been sufficiently pressed, it has proved 
itself capable of an awesome re­
sponse." 

Technical sessions that followed 
dealt with new manufacturing tech­
nologies and integration of the manu• 
facturing system. The concluding ses­
sion asked a number of authorities to 
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look to the future. A sampling of 
their responses: 

Irving Bluestone, University Pro­
fessor of Labor Studies at Wayne State 
University: "There are two funda­
mental issues from a labor point of 
view that must be considered and on 
which action must be taken. One is 
to introduce vast training and devel­
opment programs for those whose 
jobs are being deskilled, for those 
whose operations will require en­
hanced skills. . . . The second is not 
to overlook while you are inventing 
new ways, new means • of creating 
greater efficiency, [that] there is also 
the problem of redundancy, and those 
who are adversely affected will be in­
sisting upon a system ... that will 
ensure lay-off avoidance." 

Peter Scott, exeetttive vice president, 
United Technologies Corporation: 
"Lip service related to retraining for 
a technology that is so foreign to the 
individual he cannot cope with it­
that is the real problem .... Obvi­
ously, if you look at the long-term un­
employment forecast and couple it 
to the whole issue of retraining, the 
problem . . . is bigger than . . . we 
think." 

George S. Ansell, dean of engineer­
ing, Jonsson Engineering Center, 
Rensselaer Polytechnic Institute: "I 
think it is . . . very dangerous [ to 
assume that the service sector will ab­
sorb the shift in employment from 
the manufacturing sector] .... [T]he 
very improvements and changes in 
automation, which are information­
based, have had more effect in the 
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service sector to date than they have 
had in . . . manufacturing . . . . We 
must start recognizing that one of the 
benefits of automation, both in the 
manufacturing and service industries, 
is the reduced demand on the work­
ing life of the individual. It is a bo­
nanza rather than a hindrance. We 
have treated it so far as a disaster." 

Jordan J. Baruch, president, Jordan 
Baruch Associates, Inc.: "[T]he de­
cline in the number of people ... in 
the agricultural sector of our economy 
. . . is an artifact of a bad measure­
ment system [ which] does not in­
clude all the people in the manufac­
turing sector who are designing reap­
ers, threshers, plows . . . and other 
machines, ... who are making pesti­
cides [and] feeds .... We have simi­
larly bad measurements in the manu­
facturing section . . . . The second 
fallacy inherent in the question is 
[that] we have not recognized that 
manufacturing is part of the service 
sector." 

John K. Castle, chief operating of­
ficer, Donaldson, Lufkin, & Jenrette, 
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Inc.: "As the financial expert on the 
panel, I think that venture capital is 
one very important form of creating 
and funding new technology and cre­
ating new jobs . . . . [W]e should be 
very concerned about having a lower 
capital gains tax rate to make it at­
tractive for people to put money in 
speculative businesses . . . . There is 
room for even additional increases in 
the tax credits that go for incremental 
R & D efforts .... " 

Allen Newell, U.A. and Helen 
Whitaker University Professor of 
Computer Science, Carnegie-Mellon 
University: "It is clear ... from every­
thing that was said today that manu­
facturing is going to get intimately 
involved with ... information proc­
esses .... There are at the moment 
few people devoted to understanding 
those kinds of systems .... One thing 
we must do is to see if we can find 
a way to create in the scientific world, 
on the campuses, the notion of manu­
facturing as a fit topic for scientific 
study .... " 

-H.J.L. 

Technology and Employment Symposium 
FACTORIES without workers-sci­
ence fiction or a real possibility? 

Some two decades ago workers 
were afraid that automation would 
make their jobs obsolete. Instead, tech­
nology created new industries and 
with them new jobs. While labor de­
mands in the older industries de­
creased, the service and high tech-

nology industries expanded, and the 
labor force grew. 

Again, workers are anxious. Tech­
nological advances in computers, tele­
communications, lasers, and other 
fields are changing the way goods are 
produced and information is handled 
in factories and offices. The new proc­
esses off er relief from dangerous and 
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mind-numbing work, but they also 
require new skills and, for older work­
ers, retraining. 

The National Academy of Engi­
neering will investigate what the new 
technologies hold for workers and 
employers at a symposium on "The 
Long-Term Impact of Technology on 
Employment and Unemployment" in 
Washington, D.C., on June 30. Speak­
ers from management, labor, and 
academe will identify the major is­
sues implicit in current technological 
trends and suggest areas in which 
government policy might aid the tran­
sition. The review also will address 
the ability of the nation's schools to 

equip workers with the necessary 
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skills and the attitudes of older work­
ers toward retraining. 

Wassily Leoncief, director of the 
Institute for Economic Analysis, New 
York, will be the keynote speaker. · 
Chairing the steering committee is 
N. Bruce Hannay, foreign secretary 
of the National Academy of Engi­
neering. 

The session, scheduled for 1: 30 
p.m. in the National Academy of Sci­
ences auditorium, 2100 C St., N.W., is 
open to the public. No advanced reg­
istration is necessary, but individuals 
planning to attend are requested to 
contact the National Academy of En­
gineering 2101 Constitution Ave., 
N.W., Washington, D.C. 20418. 

Fellowships Help Minority Scholars 
Into Academic Mainstream 
JOHN G. RATCLIFFE credited the 
environment at the Institute for Ad­
vanced Study at Princeton, New Jer­
sey, with his achieving "two-to-three 
years' research in one year" in his fel­
lowship studies on the geometry of 
three-dimensional spaces. Now back 
at the University of Wisconsin, he 
has written four papers and is work­
ing on three more. 

Carol C. Hunter was too busy 
teaching freshman composition at a 
junior college to pursue her interest 
in American Indian literature. She 
spent her fellowship year in research 
at the Newberry Library and Univer-

sity of Illinois in Chicago and now is 
teaching and writing at the University 
of Oklahoma. "I finally have a voice," 
she exclaimed. 

Joseph F. Aponte's fellowship year 
at the University of North Carolina, 
Chapel Hill, allowed him to forget 
administrative duties and redirect his 
career into research on mental health 
issues associated with minorities. Fol­
lowing his return to the University of 
Louisville, he has worked with gradu­
ate psychology students on projects re­
lated to this research. He reported 
"a renewed sense of vigor" in his 
teaching. 
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These scholars have several things 
in common. All held postdoctoral fel­
lowships supported by the Ford 
Foundation and administered by the 
National Research Council. All are 
members of ethnic minorities. And all 
testify that the fellowship experience 
changed the direction of their careers. 

Most academic careers need re­
charging from time to time. Minority 
scholars are particularly vulnerable 
to becoming sidetracked outside the 
mainstream of their disciplines be­
cause of added duties associated with 
their race and culture. For example, 
counseling of minority students, either 
on assignment or voluntarily, often 
claims time that might otherwise be 
spent in research and writing. 

For whatever reason, minority rep­
resentation in science and engineering 
remains disproportionately small. To 
help overcome such limitations in 
minority scholarship-in the words 
of Ford Foundation President Frank­
lin Thomas, "to broaden opportunities 
for those historically excluded in U.S. 
society"-the Foundation established 
a $1.2 million-a-year postdoctoral fel­
lowship program. Every year 3 5 black, 
Mexican-American / Chicano, Puerto 
Rican, and native American scholars 
receive grants to pursue independent 
research in association with a mentor 
or distinguished colleague and un­
fettered by administrative or teaching 
responsibilities. The National Re­
search Council elects the fellows and 
administers the program; recipients 
for the 1983-84 academic year will be 
announced in June. 
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Three groups of scholars-105 in 
all-already have received fellow­
ships. To evaluate the program, the 
Ford Foundation has asked the Na­
tional Research Council to find out 
how the scholars fared. Did most re­
turn to their former employers? Have 
their careers changed? Was the Foun­
dation's modest post-tenure research 
grant helpful during the transition 
period? 

Such questions will be asked of 
three successive groups of awardees 
as part of a three-year longitudinal 
study. This summer questionnaires 
will be sent to fellows who did their 
postdoctoral during the 1980-81 aca­
demic year. 

Many recipients have expressed a 
desire to meet one another to share 
experiences and discuss common in­
terests. A conference, convened in 
November 1982 by the National Re­
search Council and sponsored by the 
Ford Foundation, provided the forum. 
It also served as a guide for designing 
the study. Another conference will be 
convened this Novmeber. 

During the 1982 conference dis­
tinguished senior minority scholars 
addressed another serious concern of 
the young scholars-how to maintain 
momentum when the fellowship year 
is over and they have to find research 
support in a highly competitive en­
vironment. The seniors' prescription: 
Explore opportunities in fields often 
avoided by minorities. 

Robert Stepto, a Yale University 
English professor, observed that Eng­
lish departments are looking for mi-
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nority Americans to fill positions in 
traditional fields, even though open­
ings in black or Afro-American litera­
ture are decreasing. "I see this as a 
healthy development," he said. "The 
healthiest and most stimulating cam­
pus environments for minority faculty 
and students [are those} where minor­
ities are situated in many different po­
sitions . . .. I'd rather see a minority 
be head of the library than chairman 
of urban studies," he added. 

Cora Marrett, a University of Wis­
consin-Madison sociology professor, 
told fellows to use their recent ex­
periences to broaden their ideas about 
their discipline and their own skills, 
to "move outside traditional oppor­
tunities" and "be creative." 

Eugene Cota-Robles, provost of 
Crown College, biology professor at 
the University of California, Santa 
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Cruz, and a member of the National 
Science Board, reminded fellows that 
"once you have the union card of 
tenure, then you need to think of 
service." Only when minorities are 
represented on faculties in all depart­
ments will institutional policies 
change in ways that will encourage 
greater minority participation, he said. 

A Cherokee Indian urged other 
native Americans not to allow them­
selves to be confined to "reservations 
of the mind." Rayna Green, a 1982 
fellow in anthropology at the Smith­
sonian Institution, Washington, and a 
member of the Dartmouth College 
faculty, noted that "even in a minority 
gathering, there is a majority." She 
asked other ethnic groups "to remem­
ber the rest of us ... so we can really 
be in this together." 

-P.L. 

Small Coal Mines, Greater Risk 
MINERS WORKING in small, un­
derground coal mines face a risk of 
death in a mining accident two- to 
three-times greater than their col­
leagues in larger mines. This finding 
from its 1982 report, Toward Safer 
Underground Coal Mines, led the Na­
tional Research Council Committee 

Fatalities in Small Underground Coal Mines. 
Committee on Underground Coal Mine 
Safety ( 1983, 30 pp.; available free from 
Publications Distribution Section, U.S. Bu­
reau of Mines, 4800 Forbes Ave., Pittsburgh, 
PA 15213). 

on Underground Coal Mine Safety to 
examine the distinguishing features of 
small mines and consult with their 
owners in an attempt to find the 
causes of these dramatic differences in 
fatality rates. The committee has now 
concluded that the quality of equip­
ment, worker health, and the com­
pany's financial status combine to cre­
ate a more dangerous work environ­
ment in the smaller mines. 

The fatality rate in small mines 
( those with 50 or fewer employees) 
averaged about 0.15 from 1975 
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through 1980, compared with a rate 
of 0.05 for mines hiring more than 
250 employees and 0.10 for mines 
hiring between 51 and 250 workers. 
( The rate is based on the number 
of fatalities during 200,000 hours 
worked.) Of the 111,000 fulltime 
(equivalent) coal miners working 
underground in 1980, about 15 per 
cent worked for mines with 5 0 or 
fewer workers. 

Data did not substantiate the com­
mittee's initial assumption that acci­
dents peculiar to small-mine opera­
tions accounted for the higher death 
rate. Neither did data show a corre­
lation between age and fatality rate, 
although the committee found that a 
disproportionate number of young 
miners suffer disabling injuries. 

Small mines, the committee found, 
often used second-hand equipment 
that may not be well maintained, fre­
quently employ miners with health 
problems that would disqualify them 

New Academy Members 
and Foreign Associates 
SIXTY new members and 12 foreign 
associates were elected to the National 
Academy of Sciences April 26 during 
the Academy's 120th annual meeting in 
Washington, D.C. Those newly elected 
were chosen by the current members 
in recognition for their contributions to 
original research. This election brings 
the Academy membership to 1,415 and 
the number of foreign associates to 216. 
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from working in larger mines with 
more stringent personnel standards, 
and may not have the money to in­
vest in safety equipment and worker 
safety awareness programs. Further­
more, the committee noted that the 
intermittent nature of small opera­
tions, in contrast to the continuous 
working of larger mines, may be more 
dangerous because day-to-day changes 
within the mine may not be detected. 

Eighty-five per cent of small mines 
are located in Kentucky, Virginia, and 
West Virginia. The committee recom­
mended that these state governments 
provide technical assistance to help 
mine owners improve their opera­
tions and to instruct individual miners 
in safer work procedures. It also sug­
gested that the federal Mine Safety 
and Health Administration aid the 
states with financial grants-in-aid and 
technical assistance to help reduce 
small mine casualties. 

-P.L. 

Newly elected members, with affilia­
tions at the time of their nominations, 
are: 

DENNIS B. AMOS, chief, division of im­
munology, Duke University Medical 
Center. 

EDWARD M. ARNETT, R.J. Reynolds Pro­
fessor of Chemistry, Duke University. 

CHARLES J. ARNTZEN, director, MSU­
DOE plant research laboratory, Mich­
igan State University. 
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RICHARD AxEL, professor of biochemis­
try and pathology, Institute of Cancer 
Research, Columbia University. 

RICHARD E. BELLMAN, professor of 
mathematics, electrical engineering, 
and medicine, University of Southern 
California. 

GUNTER BLOBEL, professor of cell biol­
ogy, Rockefeller University. 

FELIX H. BOEHM, professor of physics, 
California Institute of Technology. 

MARTIN J. BUKOVAC, professor of horti­
culture, Michigan State University. 

GUILIO L. CANTONI, chief, laboratory 
of general and comparative biochem­
istry, National Institute of Mental 
Health, Bethesda. 

MINOR J. COON, chairman, department 
of biological chemistry, University 
of Michigan School of Medicine. 

ALLAN Mc. CORMACK, University Pro­
fessor, Tufts University. 

GEORGE B. CRAIG, JR., Clark Distin­
guished Professor of Biology, Univer­
sity of Notre Dame. 

RONALD W . DAVIS, professor of bio­
chemistry, Stanford University. 

MICHAEL J. S. DEW AR, Robert A. 
Welch Professor of Chemistry, Uni­
versity of Texas at A-.1stin. 

THOMAS M. DONAHUE, chairman, de­
partment of atmospheric and oceanic 
science, University of Michigan. 

RAYMOND L. ERIKSON, professor of 
pathology, University of Colorado 
Health Science Center. 

LEOPOLDO M. FALICOV, professor of 
physics, University of California, 
Berkeley. 

RICHARD F. FENNO, JR., Don Alonzo 
Warson Professor of Political Science, 
University of Rochester. 

JAMES L. FLANAGAN, head, acoustics re­
search department, Bell Laboratories, 
Murray Hill, N.J. 
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DAVID GALE, professor of mathematics, 
operations research, and economics, 
University of California, Berkeley. 

JOHN GARCIA, professor of psychology 
and psychiatry, University of Califor­
nia, Los Angeles. 

WILFORD R. GARDNER, head, depart­
ment of soils, water, and engineering, 
University of Arizona. 

EUGENE A. HAMMEL, professor of an­
thropology, University of California, 
Berkeley. 

STANLEY R. HART, professor of geo­
chemistry, Massachusetts Institute of 
Technology. 

RICHARD J. HAVEL, director, Cardio­
vascular Research Institute, Univer­
sity of California, San Francisco. 

CARSON D. JEFFRIES, professor of phys­
ics, University of California, Berkeley. 

HARRY KESTEN, professor, department 
of mathematics, Cornell University. 

PAUL E. LACY, Mallinckrodt Professor, 
Washington University School of 
Medicine. 

DAVIS S. LANDES, professor of econom­
ics, Harvard University. 

MEL VIN LAX, Distinguished Professor 
of Physics, City College of New York. 

RACHMIEL LEVINE, medical director 
and director of research, emeritus, 
City of Hope Medical Center, Duarte, 
Calif. 

FRANK LILLY, chairman, department of 
genetics, Albert Einstein College of 
Medicine. 

WILLIAM C. LINEBERGER, professor of 
chemistry, University of Colorado. 

SAMUEL McD. MCCANN, chairman, de­
partment of physiology, Southwestern 
Medical School, University of Texas. 

LYNN MARGULIS, professor of biology, 
Boston University. 
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JEROME NAMIAS, resident meteorolo­
gist, Scripps Institution of Oceanog­
raphy, La Jolla, Calif. 

NORMAN F. NESS, chief, laboratory for 
extraterrestrial physics, Goddard Space 
Flight Center, National Aeronautics 
and Space Administration, Greenbelt, 
Md. 

LINDSAY S. OLIVE, University Distin­
guished Professor of Botany, Univ:r­
sity of North Carolina, Chapel Hill. 

LEO A. PAQUETTE, Kimberly Professor 
of Chemistry, Ohio State University. 

MARY Lou PARDUE, professor of biol­
ogy, Massachusetts Institute of Tech­
nology. 

DOMINICK P. PURPURA, dean, Stanford 
University School of Medicine. 

MURRAY RABINOWITZ, Louis Block 
Professor of Medicine and Biochem­
istry, University of Chicago School of 
Medicine. 

CHARLES C. RICHARDSON, E. s. Wood 
Professor of Biological Chemistry, 
Harvard Medical School. 

MORTONS. ROBERTS, director, National 
Radio Astronomy Observatory, Char­
lottesville, Va. 

ISADORE RUDNICK, professor of physics, 
University of California, Los Angeles. 

How ARD L. SANDERS, senior scientist, 
Woods Hole Oceanographic Institute, 
Woods Hole, Mass. 

ANTHONY SAN PIETRO, Distinguished 
Professor of Plant Biochemistry, Indi­
ana University, Bloomington. 

THOMAS J. SARGENT, professor of eco­
nomics, University of Minnesota at 
Twin Cities, Minneapolis. 

STANLEY SCHACHTER, Robert Johnston 
Nivens Professor of Social Psychology, 
Columbia University. 

PHILLIP A. SHARP, associate professor, 
Center for Cancer Research, Massa­
chusetts Institute of Technology. 
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JoAN A. STEITZ, professor of molecular 
biophysics and biochemistry, Yale 
University. 

DENNIS P. SULLIVAN, Albert Einstein 
Professor, City University of New 
York. 

GARETH THOMAS, professor of materials 
science and mining engineering, Uni­
versity of California, Berkeley. 

WILLIAM P. THURSTON, professor, de­
partment of mathematics, Princeton 
University. 

ALAR TooMRE, professor of applied 
mathematics, Massachusetts Institute 
of Technology. 

GEORGE H. TRILLING, professor of phys­
ics, University of California, Berkeley. 

SIDNEY VERBA, professor of govern­
ment, Harvard University. 

SHERMAN M. WEISSMAN, professor of 
medicine and molecular biophysics 
and biochemistry, Yale University 
School of Medicine. 

DAVID T. WILKINSON, professor of 
physics, Princeton University. 

JEAN D. WILSON, professor of internal 
medicine, Southwestern Medical 
School, University of Texas. 

Foreign Associates 
The newly elected foreign associates 

are: 
VLADIMIR I. ARNOLD, professor of 

mathematics, Moscow State Univer­
sity, Moscow, USSR. 

WILLIAM IAN AXFORD, vice chancellor, 
Victoria University, Wellington, New 
Zealand. 

MAX L. BIRNSTIEL, professor and head, 
Institut fur Molekularbiologie II der 
Universitat Zurich, Zurich, Switzer­
land. 

JEAN PIERRE CHANGEUX, chief, labora­
tory molecular neurobiology, Pasteur 
Institute, Paris, France. 
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MICHAEL E. FISHER (United King­
dom), Horace White Professor of 
Chemistry, Physics, and Mathematics, 
Cornell University. 

JOHN HESLOP-HARRISON' Royal Society 
Research Professor, University Col­
lege of North Wales, United King­
dom. 

KIMISHIGE IsHIZAKA (Japan), O'Neill 
Professor of Medicine and Microbi­
ology, The Johns Hopkins University 
School of Medicine. 

!KUO KUSHIRO, professor of petrology, 
University of Tokyo, Tokyo, Japan. 

GUIDO PONTECORVO (Italy), consultant 
geneticist, Imperial Cancer Research 
Fund Laboratories, London, United 
Kingdom. 

KAI M. SIEGBAHN, professor, Univer­
sity of Uppsala, Uppsala, Sweden. 

JOHN ROBERT VANE, group research 
and development director, Well­
come Research Laboratories, Kent, 
United Kingdom. 

DOUGLAS FREW w ATERHOUSE, chief 
of the division (retired), division of 
entomology, CSIRO, Deakin, Aus­
tralia. 

Letters ... 
To the Editor: 
Reference the brief summary in Volume 
XXXII #2, February 1983, on the U.S. 
machine tool industry. I wonder if the 
reluctance in the past for the U.S. in­
dustry to seek export markets is in any 
way related to the fact that most of 
the world uses the metric system where­
as we still adhere to the English system. 
Now that NC machines are standard 
rather than the exception, this barrier 
should no longer exist since the drives 
are controlled by software rather than 
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fixed gears. Did McClure's committee 
consider this point? 

HAROLD M. AGNEW, president 
GA Technologies, Inc. 
San Diego 

Dr. McClure responds: 
. . . I would propose that the converse 
is probably true. I think the disinterest 
of the machine tool industry in com­
peting in foreign markets leads to dis­
interest in changing over to the metric 
system. As you know, machine tools 
with electronic readouts are indifferent 
to units used. 

Thank you for your interest and com-
ments. 

RAY McCLURE, leader 
Precision Engineering Program 
Lawrence Livermore National 

Laboratory 

Items ... 

New Projects 

The following projects have been undertaken 
by the National Academy of Engineering, 
Institute of Medicine, and units of the Na­
tional Research Council. 

NIH Structure 
To Be Examined 

A proposal to establish an institute of 
arthritis within the National Institutes 
of Health ( NIH ) nearly passed in the 
last Congress and has been reintroduced 
in the current Congress, despite the fact 
that arthritis already occupies a conspic­
uous niche in the National Institute of 
Arthritis, Diabetes, and Digestive and 
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Kidney Diseases. Arthritis sufferers and 
their families, like victims of other seri­
ous illnesses, are lobbying for a separate 
institute dedicated to their disease be­
cause they believe that is the path to 
increased funding and new hope for a 
cure. The quest by special interest 
groups for new institutes has become 
so pervasive that congressional insiders 
have dubbed the pattern the "disease of 
the month." 

NIH's $4 billion budget and its 
consistently generous support by Con­
gress also has inspired campaigns to 
place other health-related agencies under 
NIH protection. A bill now before the 
Senate would bring the National Insti­
tute of Mental Health into the fold. 

Since 1975, when it established the 
National Institute on Aging, Congress 
has resisted attempts to add more in­
stitutes to the 11 that now comprise the 
NIH. However, the Fiscal Year 1983 
NIH authorization bills of both houses 
of Congress proposed studies of the 
structure of the mammoth research com­
plex for the purpose of recommending 
criteria for establishing new institutes or 
realigning existing units. The Institute 
of Medicine has now been asked by the 
Department of Health and Human Serv­
ices to conduct such a study. James D. 
Ebert, president of the Carnegie Institu­
tion and a member of both the IOM 
and the National Academy of Sciences, 
will chair the study committee. Com­
mittee selection is underway. 

The study will explore the evolution 
of the NIH-how and why it was es­
tablished and how particular diseases 
fared after they became the focus of a 
separate institute. It will investigate 
whether other important research was 
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neglected because it did not fit into the 
structure. 

Issues that cut across organizational 
lines also will be examined. The com­
mittee will seek answers to such ques­
tions as : How is priority assigned? Do 
research opportunities or the burden of 
illness carry the greatest weight? How 
does NIH respond to a new disease like 
acquired immunodeficiency? Who is 
responsible for preventive medicine? 
For nutrition? How does research train­
ing fit into the research picture? Does 
the current structure meet the nation's 
needs? 

Representatives of the NIH advisory 
bodies, Congress, health, education, and 
scientific organizations, and other inter­
ested groups will be asked to address 
these questions during public meetings. 
Commissioned papers and interviews 
with knowledgeable individuals will 
explore other aspects of the agency. 

The study is expected to be completed 
in the fall of 1984. 

Wind Shear Hazards 

What most aviation meteorologists and 
pilots term wind shear is an abruptly 
encountered change in wind velocity, 
and failure to anticipate it can be 
deadly. An airplane stalls-loses lift­
if the onrush of air is less than the 
plane's flight characteristics require; the 
airspeed below which a plane stalls 
varies with the combination of bank 
angle, pitch angle, aircraft configuration 
( i.e., whether flaps are extended and 
landing gear are down) , loading, and 
aircraft design. The plane that stalls on 
take-off or on approach to landing has 
scant or no altitude within which to 
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maneuver to regain flying speed. The 
headwind that suddenly becomes a cross­
wind or tailwind can make the critical 
difference, especially at low airspeeds 
during takeoff and landing. Pilots are 
taught the conditions in which low-alti­
tude wind shear is likely-high surface 
winds and thunderstorm gust fronts, for 
example. Many major U.S. airports have 
low-altitude wind-shear warning sys­
tems. Wind shear still can be a factor 
in airplane crashes--among them, as the 
National Transportation Safety Board 
concluded last month, the 1982 New 
Orleans jetliner crash that took 153 
lives. Adequacy of detection systems, 
warning procedures, and flight rules to 
deal with low-altitude wind shear, and 
meteorology itself, have been brought 
into question. 

At Congressional request, National 
Research Council panels will review cur­
rent meteorological understanding of 
low-altitude wind shear and will assess 
the state of wind-shear detection and 
aircraft performance and operations in 
low-altitude wind shear. The study is 
being organized jointly by the Aeronau­
tics and Space Engineering Board and 
the Board on Atmospheric Sciences and 
Climate. Chairing the joint Committee 
on Low-Level Wind Shear and Hazards 
to Aviation is John W. Townsend, Jr., 
of Fairchild Space and Electronics Co. 
Louis J. Battan, of the University of 
Arizona, chairs the Panel on Low-Level 
Wind Variability. Kenneth F. Holtby, 
of Boeing Co., chairs the Panel on Air­
craft Performance and Operations. The 
work is sponsored by the Federal Avia­
tion Administration. 

The study is expected to be completed 
this September. 
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Committee on Military Nutrition Research. 
Chairman: Robert 0. Nesheim, vice presi­
dent, science and technology, Quaker Oats 
Co. Sponsor: Department of the Army. 

Committee to Plan a Joint Public-Private 
Institution for Medical Technology Assess­
ment. Institute of Medicine. Chairman : Jere­
miah A. Barondess, professor of clinical 
medicine, Cornell Medical College. Spon­
sors : several government agencies and private 
companies and associations. 

Indicators of the Status of Precollege Sci­
ence and Mathematics Education. Chair­
man : Lyle V. Jones, director, L. L. Thurstone 
Psychometric Laboratory, University of North 
Carolina. Sponsor: National Academy of Sci­
ences. 

Panel on Statistical Assessments as Evi­
dence in the Courts. Committee on National 
Statistics and Committee on Research on 
Law Enforcement and the Administration of 
Justice. Cochairmen: Stephen E. Fienberg, 
Carnegie-Mellon University, and Samuel 
Krislov, University of Minnesota. Sponsor: 
National Science Foundation. 

Statistical Requirements for Natural Gas 
Data in a Deregulated Environment. Chair­
man: Gordon Kaufman, Sloane School of 
Management, Massachusetts Institute of Tech­
nology. Sponsor: Department of Energy. 

Study on Fields of Excellence in Soviet 
Science. Executive Board, Office of Interna­
tional Affairs. Sponsor : National Science 
Foundation. 

Study to Review Effects and Alternatives 
of the Niagara River Ice Boom. Water 
Science and Technology Board. Chairman: 
Harry L. Hamilton, Jr., chairman, depart­
ment of atmospheric science, State Univer­
sity of New York. Sponsor: International 
Joint Commission-United States and Can­
ada. 



34 

New Publications 

For documents shown as available from the 
National Academy Press (NAP) or from a 
specific unit of the National Academy of Sci­
ences, National Academy of Engineering, In­
stitute of Medicine, or National Research 
Council, write to the listed source at 2101 
Constitution Avenue N. W ., Washington, 
D.C. 20418. Other documents are available 
from other sources as noted. For current 
NTIS prices and NTIS documents, write to 
the National Technical Information Service, 
Springfield, Va. 22161 . Prices and availabil­
ity of all documents are subject to change. 

Statistics in Fertility 
Research: Values 
and Limitations 

"Computers are essential to modern fer­
tility researchers who deal with large 
data sets and complicated models. The 
computer's impact, already great, can 
only increase. Computers provide num­
erous opportunities: simulations may be 
run, parallel analyses may be carried out 
easily and completely, complicated quan­
tities may be evaluated, and sensitivity 
studies may be done. Large-scale ( inter­
active) computer packages of statistical 
routines are now available, including .. . 
programs specifically intended for demo­
graphic estimation .... The user should 
not forget, however, to inquire into the 
numerical accuracy of such programs 
as implemented on the computer being 
employed. Because of the fact that com­
puters work with a finite number of 
digits, round-off error can occasionally 
make the computed results wildly incor­
rect. It may also be noted that with the 
opportunities arising from the existence 
of modern computing facilities, there 
also arise new concerns: it has never 
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been simpler or less costly to carry out 
inappropriate anlyses." 

David R. Brillinger, Report No. 19, Panel 
on Fertility Determinants, Committee on 
Population and Demography ( 1983, 40 
pp., available from NAP, $7.50) . 

Assessment of Constraints on 
Space Shuttle Launch Rates. 

See pp. 7 ff. in this issue of News Report. 

Children of Working Parents: 
Experiences and Outcomes 

See pp. 16 ff. in this issue of News Report. 

Community Oriented Primary Care: 
New Directions for Health Services 
Delivery 

Proceedings of a Conference, March, 1982, 
convened by the Institute of Medicine 
( 1983; 299 pp.; ISBN 0-309-03339-X 
available from NAP, $18.50). 

Current Status of Facilities Dedicated 
to the Production of Synchrotron 
Radiation 

Solid State Sciences Committee ( 1983, 49 
pp.; available from the committee) . 

Dynamic Compaction of Metal and 
Ceramic Powders 

Committee on Dynamic Compaction of 
Metal and Ceramic Powders, National Ma­
terials Advisory Board ( 1983, 103 pp.; 
available from NAP, $12.00) . 

Estimating the Short-Term Produci­
bility of Oil and Gas 

Committee on Producibility of Oil and 
Gas, Board on Mineral and Energy Re­
sources ( 1983, 134 pp.; available from the 
committee) . 

An Evaluative Report on the 
Institute for Computer Sciences 
and Technology, National Bureau 
of Standards, Fiscal Year 1982 

Evaluation Panels for the National Bureau 
of Standards ( 1983, 13 pp.; available from 
the panels) . 
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An Exploratory Study of the 
'Synthesis Framework' of Fertility 
Determination with World 
Fertility Survey Data 

Report No. 18, Committee on Population 
and Demography (1982, 39 pp.; available 
from World Fertility Survey, 35-37 Gros­
venor Gardens, London SWl W OBS, 
UK) . 

Fatalities in Small Underground Coal 
Mines 

See pp. 27 ff. in this issue of News Report. 

Fertility Decline in Indonesia: 
Analysis and Interpretation 

Report No. 20, Committee on Population 
and Demography ( 1983, 15 pp.; available 
from NAP, $13.50) . 

The Influence of Computational 
Fluid Dynamics on Experimental 
Aerospace Facilities: A Fifteen Year 
Projection 

Committee on Computational Aerodynam­
ics Simulation Technology Developments, 
Aeronautics and Space Engineering Board 
(1983, 109 pp.; available from the com­
mittee) . 

Levels and Recent Trends in 
Fertility and Mortality in Brazil 

Report No. 21, Committee on Population 
and Demography ( 1983, 179 pp.; avail­
able from NAP, $16.50). 

Metallized Coatings for Corrosion 
Control of Naval Ship Structures 
and Components 

Commlttco on Thermal Spray Coatings 
for C:orro1l0n Control, National Materials 
Advisory llnarJ ( l ')H I, 11~ pp.; o.vailable 
from the board; 1upply limited). 

A Study of the Isolation System 

for Geologic Disposal of 
Radioactive Wastes 

35 

See pp. 3 ff. in this issue of News Report. 

Research and Information Needs for 
Management of Oil Shale 
Development 

Committee on Onshore Energy Minerals 
Management Research, Board on Mineral 
and Energy Resources (1983, 61 pp.; avail­
able from the board) . 

Seismograph Networks: Problems 
and Outlook for the 1980s 

Report of a workshop; Committee on 
Seismology, Geological Sciences Board 
( 1983, 80 pp.; available from the board). 

Research Concerning Metrology 
and Fundamental Constants 

Committee on Fundamental Constants, 
Numerical Data Advisory Board ( 1983, 
49 pp.; available from the board). 

Science for Non-Specialists: 
Proceedings of Three Hearings 
("Undergraduate Science Education," Nov. 
14-15, 1980; "Improving College Science Ed­
ucation," Dec. 16, 1980; and "Understanding 
the Science Knowledge Needs of the Non­
Science Professions," Mar. 20, 1981) 

Committee for a Study of the Federal Role 
in College Science Education on Non­
Specialists, Office of Scientific and Engi­
neering Personnel (1983, 232 pp.; avail­
able from the office; supply limited). 

Urban Transportation Planning in 
the 1980s (Special Report 196) 

Steering Committee to Develop the Con­
ference on Urban Transportation Planning 
Methods, Transportation Research Board 
( 1983, 52 pp.; available from the board, 
$7.50) . 

U.S. Leadership in Manufacturing 
See pp. 21 ff. in this issue of News Report. 



Late Notices 

This schedule lists public meetings and in­
cludes other special announcements of units 
of the National Academy of Sciences, Na­
tional Academy of Engineering, lnslilule of 
Medicine, and National Research Council. 
Details are subject lo change and should be 
checked direclly with project offices as noted 
below. Any written submission should be sent 
directly to the listed unit at 2101 Constitution 
Avenue N.W., Washington, D.C. 20418. 

Associateship program. Office of Scien­
tif ic and Engineering Personnel, National 
Research Council (NRC), is accepting 
applications for the October 1983 review 
of NRC research associateships in the 
National Aeronautics and Space Adminis­
tration, Air Force Systems Command, Army 
Research and Development Command, Envi­
ronmental Protection Ag.ency, Army 
Missile Command, and Naval Air Develop­
ment Command programs. Opportunities for 
basic research in the natural sciences 
and engineering are available to recent 
recipients of doctorates, to senior 
investigators, and in most instances to 
non-U.S. citizens. Write to: Associate­
ship Programs, JH 608-D, NRC, 2101 Con­
stitution Avenue N.W., Washington, D.C. 
20418, for applications and program 
details; specify field of interest. Ap­
plications must be postmarked by August 
15, 1983. For further information: A. 
Crump, 202/334-2760. 
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