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RELATIONS B E TWEEN GOVERNMEN T AND S CIENCE 

DR . SEIT Z :  We are ve ry fortunate this mo rning in having s everal 
di stinguished Cong r e s smen j oin with u s  for dis cus s ions of matte rs  
affecting s cienc e in  Gove rnment:  Rep r e s entative George  P .  
Mille r ,  Chairman of the Hou s e  Committee on S cience and Astro
nauti c s , and Rep res entative Emilio Q .  Daddario , who i s  Chairman 
of the Sub committee on S c ience , Research and Development of the 
Committee on S cience and Astronautics . We are expecting Mr . 
Jeffe ry Cohelan , a membe r of the Sub committee on Research , 
Development and Radiation of the Armed Se rvic e s  Committee , to 
ar rive shortly . 

First , we shall ask the Cong r e s smen to speak about thei r  
own views o f  cur r ent relationships between s cienc e and the 
Gove rnment , and then throw the me eting open for discus sion ,  
hoping that , between comments and questions o n  both s ide s , w e  
can evolve a clea re r unde r standing , this  being , o f  cou r s e ,  one 
inc rement along the road . 

Y ou will recall that , p rior to 1939 , science and , in fac t ,  
most o f  technology , we re not of Fede ral concern.  The one g reat 
exception was ag ricultu re , s ince the Fede ral inte rest  in p romot
ing ag ricultu ral res earch and te chnology in a maj o r  way went back 
a c entu ry . Most of the spons o r s hip and support for s cienc e and 
te chnology came either from p r ivate indu s try or from the state s .  
The pictu re changed radically with the advent of W o rld W a r  II. 

The re had b een a s omewhat similar change at the time of W o rld 
War I, when the National Research Council was c reated , but that 
was trans ient . When we retu rned to the normalcy of the twenties , 
the patte rn that had been in effe ct b efo re 19 1 4  was , for the most 
pa rt , re sumed . 
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The situation that brought about the change in W o rld W ar II, 

in which a numb e r  of facto rs joined togethe r ,  was , in pa rt ,  acci
dental . Some ve ry wise  scientis ts and engine e r s  were  in p romi
nent advisory positions relative to the Exe cutive Offices  and to the 
Cong re s s .  They realized the importance of the role that s cienti sts 
and enginee r s  played in the B attle of B ritain-how it would have 
been impos s ible to win that battle in the sp ring of 1 940 had s cien
tists and engine e r s  not b een given a relatively free hand in direct
ing the cou r s e  of affair s . 

A g roup of advi s e r s  of P r e sident Roos evelt imp r e s s ed him 
with the fact that the time had come to do s omething new and 
radical-making s cience advi sory to the Gove rnment thr ough the 
crise s .  The P r e sident was receptive and the active committees 
of Cong re s s  were willing to go along . W e  s aw the creation of the 
Office  of S cientific Research and Development , which played a 
maj o r  role in e stablishing the patte rn . Once the patte rn was e s 
tablished , the military s e rvices w e r e  receptive t o  it . 

Looking back ove r the history of that period, howeve r, I am 
inclined to feel that it required initiative from the Exe cutive
Cong r e s sional side to get  it going-that it would not have gone as 
well or as rapidly had it depended entirely on the military leade rs, 
although, as I s ay ,  onc e the patte rn was e stablished they accepted 
it . This all might have died at the end of W orld W ar II as it had 
afte r W o rld W a r  I, and we might again have gone back to the olde r 
patte rn had it not been for seve ral new factors . 

First, Vannevar Bu sh wrote a ve ry interesting book, Science
the Endl e s s  Frontier, rec ounting his exp e rience s and thos e  of his 
colleagues,  and voicing a note of hope fo r the futur e  if the nation , 
acting b roadly and through the Fede ral Gove rnment, we re to focus 
its attention on the influenc e of science and technology . Coupled 
with this, the Soviet Union dec ided to take maximum advantage of 
the impetus that it had gained through its own victory in the war , 
in tu rn making the free wo rld uneasy, so  that the re was no incentive 
to te rminate the military aspe cts of research and development . 

S econd , Cong re s s , realizing that we had a r r ived at a time in 
our history that called for mo re attention to factors  affecting public 
health through research and development , began to support those 
gove rnmental ag encies  conce rned with public health, particula rly 
the National Ins titutes of Health . 

Third, two new maj or weapons systems appeared on the hori
zon-weapons systems so  te r rifying that it was clear that we could 
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not ignore them.  I refe r, of cou rs e , to the hydrogen bomb and 
ballistic mis siles . It became ne cessary, if we were  not to find 
ourselves in a despe rate position, to do all that we could in re
search and development in the s e  two areas . That added furthe r 
reasons for the c ontinuation of the support of scienc e .  

Finally, it began to appear , with th e dis c overy of new 
uranium s ources ,  that useful atomic pow e r  might lie at hand , and 
the Atomic Ene rgy Commis sion received suppo rt ove r and above 
that needed for the weapons area . Mo re recently , the potenti
alitie s of space research and the importance of new scienc e for 
national pr estige appeared , and we had anothe r thrust. Between 
1940 and 1963 , the funds for research, development , testing , 
and evaluation were  essentially doubled every four years .  The 
vast p roportion of money- eventually about $15 billion a year
went into quite p ractical things, that is , testing and evaluation; 
but a significant amount , on the orde r of $ 1 billion , went into 
basic science-both pure  and applied- and was dis t ributed th rough 
a numbe r of agencie s .  

One wonde red how long this pace would continue . I recall 
that I sat down about a year ago to p repare a talk on the situation 
conce rning the relationship between s cience and the Gove rnment 
for delive ry last June at the annual meeting of the Industrial 
Re s e a rch Institute in San F rancisco .  As I looked ove r the mount
ing costs, the rate of g rowth, the p roj ections, I felt that some 
time in the coming five years it would be nec essary for the 
country to analyze the situation anew in coop e ration with the 
legislato r s . 

I dis cu ssed this with George Kistiakowsky . He said , "What 
makes you think it is g oing to take so long? " He was right. He 
had a much bette r intuitive feeling for what I might call the g row
ing c risis in Gove rnment- s cience relations . 

Of course , as you know, the situation came to a head last 
summer when the re was a call  in the House of Representative s 
for the creation of a committee to inve stigate the support of scien
tific research . This led to the constitution of the Select Committee 
unde r the chai rmanship of Repre sentative Elliott . W e  had hoped 
that Mr . Elliott could be with us today, but he has been far too 
involved in the work of his committee. We are fo rtunate , howeve r, 
in having a memb e r  of his staff here-Mr . Naftalin-who , I tru s t ,  
will j oin in the dis cus sion a little late r o n  and give us a few words 
conce rning the work of his g roup . 

3 

Copyright © National Academy of Sciences. All rights reserved.

Relations Between Government and Science; a Session Held Tuesday, March 10, 1964 as Part of the Annual Meeting of the National Research Council of the National Academy of Sciences
http://www.nap.edu/catalog.php?record_id=18458

http://www.nap.edu/catalog.php?record_id=18458


I w ould now like to call on you , Mr. Mille r .  I think you have 
a very receptive audienc e .  

MR. MILLER: Dr . S eitz and memb e r s  of the Academy , it i s  with fea r  
and trepidation that I ,  a layman , app roach the task o f  speaking to 
s c ientists . I think D r .  Seitz has related well the his tory of what 
has taken place between Gove rnment and sc ience , and many of you 
are familia r with it becau s e  you have been part of it . I dare s ay 
eve ryone he re has participated in s ome way in the s e  advance s . 

Unfo rtunately , there a re thos e  in the country who feel that 
the re is s till a lot of al chemy conne cted with s cience , that you can 
lay on hands , and that th rough the medium of s c ience we can solve 
all p roblems . Then the re are the skeptic s  who refu s e  to believe 
that you can do anything that has not been C.one befo re .  They don' t 
know how thing s we re done before , but you must  neve r depa rt 
from the old patte rn . W e  find this  in Cong r e s s . 

W e  glory in the succe s s  of s c ience and th e developments fo r 
which it ha s b een re sponsible . W e  are perfe ctly willing to extol 
the work of the Atomic Ene rgy Commi s s ion-Or . Vanneva r B ush , 
Gene ral G rove s , the people who pione e red-the Law renc e s  and 
the rest  of them in this field , but we don't know whether  we are  
justified in  spending money going any furthe r -whether we haven' t 
reached the goal . 

We give g reat newspape r publicity to o rbiting the ea rth ;  the 
radio and televi sion people tell us that they concentrated mo re 
media at Cape Kennedy , for the Glenn flight , than had eve r been 
put in one place before . B ut then we s ay ,  "What is  the good of 
going to the moon ? " Going to the moon is  s omething that the 
ave rage layman can understand , and it is easy fo r the new s media 
to pick it up . So they say we are g oing to the moon . 

I don't have to tell you ,  of cou rs e ,  that we a re going to go 
to the moon , but g oing to the moon is  not the obj ective . It  i s  the 
explo ration of oute r space , and what we lea rn here we will apply 
to othe r thing s . People ask whethe r this is wo rthwhile ,  and why 
can't this money be dive rted into channel s  of health o r  education , 
hous ing -the welfa re of the people . I have been in legislative life 
fo r a little ove r 25 yea r s , both in state and national Gove rnment-
90 pe r cent of  it  in the national Gove rnment-and I have not s een 
the time when funds refus ed an ag ency we re eve r dive rted to 
another ag ency becaus e the s econd was a good agency and could 
do thing s to help humanity . 
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Now , we all want to balanc e the budget and all want to keep 
away from spending ; but this  is  whe re we find our s elve s :  This 
g reat complex that D r .  Seitz mentioned is  dumped into the lap of 
some committee s  of legislative laymen who do not have too g ood 
a b ackg round , who don't unde r stand it , but who have to go ahead 
and pionee r .  

My committee of ZS on s c ience and astronautic s  was ap 
pointed six yea rs ago . None of us  had any particular backg round 
to qualify us fo r the committee .  In the b eg inning I was chai rman 
of a sub committee that was a s s igned a g reat pa rt of NASA' s budget .  
The back-up books came b efo re us , the b ooks that the agencies 
submit to justify thei r reque sts  for money . W e  s ta rted to read 
them , and one of the fi rst  thing s I s aw was a reque st  fo r a vacuum 
chamb e r  w ith c ryogenic walls , which could produce a hard 
vacuum of ten to the minus ninth . I asked the people before  me 
what c ryogenic meant . I g raduated from college as a civil engi
ne e r  in 1 9 1 Z ,  and we neve r knew thi s  word . I s aid , " How long 
will it take to get a glo s s ary of the te rms ? " They said , " W e  can 
produc e  it in Z4 hou rs . "  I s aid , " Fine , the committee i s  adj ou rned . 
Let u s  get  a glos s a ry . "  And we still have to have a glos s a ry ;  we 
still have to have an inte rpretation , and NASA has now published 
a book c ontaining the s cientific terms they u s e . 

Cong r e s s i s  j ealous of its p re rogative to appropriate money . 
When they a re confronted with thi s sum of $15 billion , the a s s ump 
tion is  there mus t  be dupli cation . The re is  alway s duplication . 
W e  have to get at the dupli cation . 

I happened to s it on the Elliott Committee ,  which is the 
Select Committee on Gove rnment Re search . Mr . Fogarty, who 
handle s the money for the National Ins titute s of Health as chair 
man of the app rop riate Sub committee o n  App ropriations , and Mr . 
P rice  and I are  me mbe rs  of this  Committee . This g ive s us  a tie 
in with the Committee s o  that we know what it i s  doing . Thus , we 
can help it and it  can help us . 

Where a re we going in s cienc e ? There are  science advi s e r s  
i n  the three Depa rtments of Defens e ,  a s c ience advi s e r  i n  the 
Office  of the Sec reta ry of Defens e ,  and a s cience advis e r  in the 
Depa rtment of State . We als o  have s c ience attaches. We s ent a 
ve ry competent man to Sweden , whe re he is in a position to do 
g r eat work .  W e  ask him to cove r all the S candanavian countries 
and Finland , and then we give him $700 a year to travel on . W e  
have quite capable science advi s e r s  in the Department of Comme rce  
and th e Department of  the Inte rio r .  O f  cou r s e ,  Inte rior alway s has 
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had mo re of an unde r standing of this b ecaus e of th e Fish and 
Wildlife Se rvice and other s e rvic e s  with scientific backg rounds . 

But whe re and how do we coo rdinate ? How do we know what 
the agencie s are doing to avoid duplication ?  Whe re do we go ? I 
had the p rivilege of being the fi rst  chairman of the Subc ommittee 
on Oceanog raphy of the Me rchant Marine and Fishe rie s Committee . 
This was b rought ab out by an outstanding report by the Academy of 
S ciences  unde r my g ood friend Dr . Harrison B rown .  I did not know 
much ab out oceanog raphy . I came from Califo rnia , and p rior to 
coming to Cong r e s s  I was Executive Officer  of the California Fish 
and Game C ommi s s ion for four yea rs,  which allowed me to rub 
shoulde rs  with fi she ries biologists , ecologis ts, and engine e r s , 
and we were  g reatly conce rned with wate r .  I didn' t  know too 
much about the oc ean . In our studie s  of thi s field we found that 
oceanog raphy and the s eve ral dicipline s in it were  scatte red 
throughout s even agencies  of the Gove rnment , and no one knew 
what the othe r ag enc ies we re doing . If you wanted to find any 
parti cular info rmation you had to run around to all s even agencie s .  
Senator War ren Magnus son and I introduced bills to s et up a co
ordinating cente r for oc eanog raphy . B efo re ou r b ills were th rough 
committee , Dr . James W akelin , As sistant Secretary of the Navy , 
and an inte r - agency g r oup that we had set  up took ove r oceanog ra
phy activities . 

W e  achieved a coordinating cente r .  Then we managed to 
have a calibration cente r .  Now it is running ve ry smoothly ex
cept for the fact that , when you go to the Department of the 
Inte rior and you want s ome money fo r the coordination cente r ,  the 
S e c reta ry and the people who distribute money in Inte rior may be  
ve ry restrictive . 

The United State s Coast  Gua rd would be a natural in this  
field but has nothing in its  charte r that allow s it to g o  into ocea
nog raphy . It was reluctant to do s o  because  it has to look for its 
money to the Department of the Treasu ry , and the Depa rtment 
of the T reasu ry is  not ve ry conce rned with oceanog raphy . 

Neve rthele s s ,  we succeeded in placing the Coast Guard into 
the field of oceanog raphy . The re is  no reas on why the g reat 
Coas t Guard Academy at New London , Connecticut , should not be 
come one of the g reate s t  oceanog raphic cente r s  in the count ry . 

Whe re a re we going to go from here ? W e  are g oing to re
qui re assistanc e from you ,  the Academy of  S cienc e s , who are 
most conce rned by vi rtue of  the natu re of  your organization . 
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The Committee on S c ience and Astronautics place s  s c ience 
fi r s t .  Initially, a $ 1 . 3  billion app rop riation was dumped into our 

laps for authorization , and then $3 . 7 b illion , and last year ap 
p roaching $5 billion and this year $5 . 3 billion . It takes a lot of 
ou r time and effo rt to learn the terms of the glos s a ry to talk to 
NAS A .  It is almo st a b igge r  j ob than the Armed S e rvic e s  Com
mittee has to handle . W e  have respons ibility for all facets of 
s cience . W e  have jurisdi ction ove r the National S cience Foun
dation and ove r the Bureau of Standa rds . It is time that we in the 
legislative b ranch of Gove rnment enlisted your support to s e e  how 
best  to succeed in this fi eld . 

I would like to tell you the answe r s . I don't know them . A 
ve ry competent membe r on my committee s its b e s ide me and , like 
any good administrator , I s aid , " Mim , this is you r  child . "  I will 
take all the kudos . He will do all the wo rk .  He fi r s t  di s cu s s ed 
with D r .  S eitz how we could enlist  you r  s e rvice s .  I am happy to 
be he re to help clarify our pos ition , and to get you r  reaction to 
s ome of the p roblems that laymen,  and pa rticularly politicians , 
have to deal with in the di s cipline s of scienc e . Thank you .  

DR . SEIT Z :  Thank you ve ry much ,  Mr . Miller . I will now call on 
Mr . Dadda rio . 

MR . DADDARIO: Dr . S eitz , Chairman Mille r ,  memb e rs of the 
National Re search C ouncil . I was happy when , s ome time ago , 
Dr . Seitz asked u s  to participate in this  meeting , which had been 
s cheduled some months ahead s o  that we might continue what we 
felt to be an important piece of work- to create a bette r unde r 
standing between you who are the members  of the s cientific com
munity and u s . We mus t  act on prog rams which are of inte rest  
to you , and dete rmine the facts around which the policy of  the 
nation can be e s tablished and e s pe cially as it affects the level of 
support for s c ience . 

The fact is  that last year we came to a s ort of cr is is  so fa r 
as budgeting was conce rned . There was a g reat deal of activity 
wheneve r s cientific po rtions of budgets were pres ented to the 
Congre s s .  For some time , we on the Committee of S cience and 
As tronautic s ,  although not having e s tablished a particular com 
mitte e t o  take c a r e  o f  the science problems o f  the nation , had 
constantly run into the s e  p roblems . So Chairman Mille r dete r
mined that we ought to have a sub committee for  this  pu rpos e ,  and 
he formed and named the Subcommittee on S c ienc e , Re sea rch and 
Development . 
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The elements which showed thems elve s at that time were 
the s e :  the violence of  the debate on the space  budget last  year ;  
the arbitrary cut of  the funds the National S cience Foundation had 
asked fo r and which we believed to be important to it in the p e r 
formance o f  i t s  responsibilities . 

I b ring that up not to argue the me rits of the trend which 
appea red to be developing but to show conce rn that such an ove r 
all a rbitrary attitude , i f  followed i n  othe r area s , could affect 
scientific res earch and development thr oughout the country . B e 
cau s e  Chairman Miller  believed this  t o  be of importance ,  h e  
created thi s committee , and we immediately g o t  t o  work .  W e  
contacted Dr . S eitz , Dr . Haworth , and othe r memb e r s  of the 
s cientific community to work with us . 

W e  have had hearing s which have al ready b een published . 
The contents of the s e  are , I believe , of g reat value to u s  all . I 
have r e - read the hearing s  on s eve ral occasions , and on each read
ing I find a whole new chain of thought developing . B ut the hope is  
that we can es tablish rapport w ith the s cientific community in  all 
place s so that we might get bette r advice , and thus be able to e s 
tablish facts t o  a s sist  u s  in the decision- making proc e s s .  A s  w e  
d o  thi s  i t  should eventuate that the othe r membe rs  o f  Cong re s s  
will recognize , fir s t  o f  all , the s e r iou sne s s  and the depth of the 
support which the re is for this  prog ram which will in thi s  y ear's 
budg et reach the $5 . 3  billion ma rk; so that it  can be unde rstood 
that there i s  a prope r inte r - relationship of activity and thought; 
so that ove rlapping duplication w ill be reduced to the low e s t  de
g ree pos s ible ; s o  that we might feel that what we a re doing is  
adding to our  knowledge and unde rstanding . I t  is my opinion that 
we have made g reat prog r e s s  in this direction . We have hopes 
that the wo rk to be  done fo r us by the National Academy will be of 
help to u s. W e  have s imila r hopes  conc e rning the management of 
our s cientific  prog rams as a result of informal discus sion with 
individuals of high competence in this area . 

I think we have a bette r unde r standing as to the importance 
of basic r e s earch than we had before  Mr. Mill e r  formed the s ub
committee .  The re appea rs  to be  ag reement that we should do as 
much as pos sible in this a rea and that we ce rtainly are  not doing 
more than we should at the moment; that we can develop an applied 
resea rch p rog ram which can take care of the country's need s ;  that 
we must have strong development prog rams , but that within the 
development a rea and the applied a rea , too , the re can be better 
selectivity . 
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This i s  impo rtant becau s e , as we have talked to people they 
have a sked us , " Is it pos s ible fo r the s c ientific community to be 
obj ective about its elf ? " I believe that it can b e . I think that has 
been demonstrated many , many times ove r the cou r s e  of  years , 
and it ce rtainly has been demonstrated in a mos t fo rceful way in 
the activity du ring this  past  year . 

But it is important that we b ring thi s  togethe r in such a way 
that it can be bette r unde r s tood: so  that when we talk ab out s elec 
tivity , we c a n  unde r stand what we really mean b y  i t ;  s o  that we can 
show within the s c ope of this enti re budg et that prog r ams are being 
p r ope rly suppo rted , that we are not overlooking the l e s s  glamorous 
areas where  it might be  important for us  to have a highe r level of 
support;  s o  that we might be able  to ove rcome the problems c reated 
by tho s e  la rge prog rams in the development area which have cost  
the c ountry hundreds of  millions of  dollars  and , in some areas , a 
billion dollars or s o ;  and s o  that we can develop bette r techniques  
of  choice of  p riorities  important to  the nation , and better  tech
nique s of management of thos e p rog rams once they are unde r way . 

I need only refe r to such prog rams as SKY B OL T ,  which we 
have rec ently s c rapped; DYNASOAR , whi ch we have cut out after  
an expenditu re of  s ome $500 million tc:> be replaced by the manned 
orbital laboratory prog ram which has been e stimated to cost s ome 
where  in the o rde r of $900 million- other e stimates ranging from 
a low of $500 million to a high of a b illion dolla rs ; and to a multi 
tude of othe r s . At othe r levels , the impo rtance of tying togethe r 
ou r capabilities  has been shown in one a rea , as NASA and the 
Depa rtme nt of Defens e  have worked out a j oint medical p rog ram 
which indicate s g reat p r omis e  b oth as to that field of activity and 
as a model for othe rs . 

The re  have al ready been re sults . I think it i s  important that 
this  year , as I have al ready mentioned , the Depa rtment of Defense 
and NASA have come togethe r and have submitted the j oint medical 
study . It i s  a meaningful stride ahead , and the kind of p rog ram 
which , in my opinion , g ive s confidence to our committee ,  to the 
re st  of Cong r e s s  and , as it  is expanded in othe r di re ctions , to the 
nation as a whole . 

As Cong re s s man Mille r has s aid , the Committee on S cience 
and Astronautic s  has been involved in a maj or way with the develop
ment of the space prog r am . 

W e  have s een it g row - all of u s - to the p oint whe re it i s  now 
a p rog ram involving the expenditure of some $5 billion- plus . As 
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a result , othe r areas of res earch and development have not been 
looked into in depth , and questions have a risen as to the amount of 
expenditures  and the resulting effe ct on the nation as a whole . 

The geog raphical di stribution of funds has been rais ed and 
que stioned . The argument came up in some deg ree when the 
Manned Space Cente r was established at Hou ston , and has con
tinued th rough va riou s  developments s ince that time . 

The need of developing areas of academic excellence th rough
out the c ountry is  still pa rt of  the a rgument. What standa rds do 
you u s e ?  Do you look for quality only , or do you attempt to build 
up the capability of areas not now of such high quality but which , 
th r ough the as sistanc e of such prog rams , can develop a capa
bility ? This is  an a rgument , of c our s e , which will go  on for 
s ome time . It will p robably neve r be s ati sfied completely , fo r 
there is  so  much that can be done . B ut a bette r unde r standing of 
the facts and a clos e r  relationship between the Cong re s s  and the 
s c ientific community can prove helpful . 

W e  have recognized that we are  at a c risis - a  c ros s roads , 
s o  to speak ,  in our s cience res earch and development expenditures . 
W e  need to do s omething about it . I think we have taken the step s , 
and I hope we can do more , and I want to a s su re you that the 
Cong r e s s  is de sirou s  of e s tablishing the be st  unde r s tanding p o s si
ble , recognizing that this  is  of  utmost importance to  the nation. 

W e  a re convinced that the strength of our country doe s de
pend upon what we do . We have already e s tablished ce rtain p ro
cedu res which have been helpful . W e  have strengthened the staffs 
of ou r committees . W e  have made bette r use  of advisory g roups. 
There  has been bette r liai s on between the committee s  of Cong re s s  
on both side s , and e spe cially a better  unde r standing with th e Space 
Committee of the Senate . Thus the r e  has been a clos e r  relation
ship , a bette r u s e  of the knowledge available , a bette r unde rstand
ing of the obj ective s and as a re sult , I hope , als o  a b e tter  feeling 
and b ette r spi rit within the community at large . 

The day s ahead will b e  important to us . As a re sult of the 
activity which has taken place , we have al ready is sued two reports , 
the second of which shows the funding of this p rog ram and whe re 
the money is being spent . It shows pretty well that the dis cipline s 
at all levels are getting support . There can be argument , pe rhap s , 
as to what level s of support the s e  s hould attain in the time ahead , 
both upward and downward . This is real ly the obj ective of the 
work we are trying to do . 
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W e  hope , too , that in the course  of this we might not only 
continue to b ring bette r orde r to thing s , but al s o  we might be  
able to  get  support in  the social and behavio ral s cience s ,  which 
can be extremely helpful in the s e  trouble s ome time s to the nation 
as a whole . 

This is  anothe r element of the is sues involved in the dialogue 
which is  taking place . In sub s tance , it s e emed to me that , fo r ou r 
purposes  here , I should touch on the s e  pa rticular points , looking 
to the time ahead when we can c reate a b ette r  instrument through 
which the facts can be made available to Cong re s s - s o  that in the 
final analysis  we can make the decisions which it is our re sponsi 
bility t o  make , and so  that we might open u p  th e  opportunity fo r 
di s cus sion .  

DR . SEIT Z :  Thank you ve ry much . I think tw o matte r s  are quite 
clear . Fi r s t , that the re  are Repres entative s in the Hou s e  who 
have quite a clea r unde r standing of what s cience means and can 
offer our s ociety ,  and how e s sential it is that this p roc e s s  be con
tinued . Second , it is also  clear that we are now ente ring into a 
new pe riod of analysis  in support of diffe rent areas of s c ience and 
that there  will have to b e  much mo re s electivity b ecau s e  of the 
va riety of factors  that ente r into the s e  decis ions . 

The s cientific community will have to play a role in this  
process of  decis ion , in the s ens e that it must be prepared to s tand 
by and give advice to thos e  who feel they need it and want it . W e 
can b e  fortunate that there  is a doorway open whe reby this  advice 
can b e  delivered in a rational way . B efore calling for que stions 
and dis cu s sions , I might ask Mr. Naftalin , who is  on the staff of 
Representative Elliott' s Committee ,  if he would care to say a few 
words to us or would rath e r  wait until late r .  

MR. NAFTALIN: Thank you , Dr . Seitz , Chairman Mille r ,  Mr . 
Dadda rio . Let me speak b riefly about the Committee on Gove rn
ment Re search . I think Chai rman Mille r ,  who is  al so a memb e r  
of ou r committee , h a s  cove red i t  amply already . I will say just  
a word o r  two ,  howeve r .  

The Committee , as  you know , was created in S eptemb e r . I 
think the fact that it was c r eated unanimous ly indicate s ,  as well 
as any fact could , that the re is a c ons ensus in the Hous e  that the 
Cong r e s s  needs to devote more attention to the problems of s cience 
in Gove rnment . It is  quite unusual to g et anything through the Hou s e  
unanimously .  I believe one o f  the landma rk unanimous decisions 
was the c reation of your committee ,  Mr . Mille r - is that correct?  

1 1  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

R e l a t i o n s  B e t w e e n  G o v e r n m e n t  a n d  S c i e n c e ;  a  S e s s i o n  H e l d  T u e s d a y ,  M a r c h  1 0 ,  1 9 6 4  a s  P a r t  o f  t h e  A n n u a l  M e e t i n g  o f  t h e  N a t i o n a l  R e s e a r c h  C o u n c i l  o f  t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 4 5 8
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MR . MILLER: Y e s . 

MR . NAFTALIN: And als o  the c reation of NASA was a unanimous de -
cis ion . I don1t re call too many s ince that time . 

W e  feel at least that we have s ome advantage s  that the p e r 
manent standing committee s d o  not have , i n  that we a re not bu rdened 
by , fo r instance ,  the $4 billion or $5 billion budget . We don1t have 
to worry about the autho rization p roblems that Mr . Mille r• s com
mittee has . The Hou s e  was g ood enough to give u s  an ample budget 
to hire a s  broad-gauge a staff as  we need . 

Basically , we have decided on a p rog ram of 10 rathe r aca
demi c - type studies . I u s e  the woz:d " a cademic" as contrasted to 
what I believe mos t  people would conceive of as a Cong r e s s ional 
inves tigation . W e  don1t see  this prog ram as p rima rily an inve sti
gation , but the re will be  aspects of that as well . 

Ou r  main goal is to look at research , development , and 
s cience in the Gove rnment as it cuts acros s Gove rnment agency 
line s , looking at the inte ragency aspect pa rticula rly . W e  conceive 
ou r role to be one in which , if we find problem areas that a re limited 
to the conduct of a p rog ram within a s ingle agency , we should tu rn 
that info rmation ove r to s tanding committees who have legislative 
ove r s ight respons ibilities. 

W e  are  charged in our enabling res olution to coo rdinate with 
existing standing committees , and we have been making an attempt 
to do that as much as pos s ible . We have a clos e working relation
ship with Mr . Mille r's s taff and with Mr . Price's  staff on Armed 
Se rvices  (Mr . Price is  als o  a member of ou r committee); with the 
Hou s e  Inte rstate and Foreign Comme r c e  Committee staff ,  and
down the line-with the Joint Committee on Atomic Ene rgy . 

We have come out with one committee print , a p relimina ry 
report called the " First  Prog re s s  Report , "  which outline s in detail 
the 1 0  staff s tudies  we are planning to do . W e  have bitten off quite 
a big chunk and , as thos e  of you have read S cience magazine know , 
G reenbe rg indicated we would be  lucky if we g ot one of them done . 

But we are looking at problems on an inte ragency bas i s , 
working with the Academy and with other rep res entative s of the 
scientific community , with the agencies and with the standing com
mitte e s . I think that is  all I have . Thank you . 

DR . SEIT Z :  Thank you ve ry much for the s e  cla rifying remarks . Mr . 
Cohelan has managed to b reak away from hi s office and is  p repared 
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to say a few words . He is a memb e r  of the Sub committee on Re
search and Development , of  the Armed S e rvic e s  Committee .  

MR . COHE LAN: Mr . Chairman , dis tinguished gue sts , and my col-
leagu e s , I want to apologize for b eing late . As you know , I am 
substituting fo r my subcommittee chai rman , Mr . Melvin Price . 

I think it might be worthwhile to di s cu s s  for a moment how 
this  s ub committe e came into b eing . The Armed S e rvic e s  Commit
tee of the Hou s e  of Rep res entative s is  a 3 7 - man committee which 
deals  p rimarily with matte rs  of milita ry procu rement , the gene ral 
military posture  of ou r country , and the provision fo r its milita ry 
fo rce s .  As many of you well know , the r e s earch and development 
aspect of this has been a g rowing part of the activity of ou r com
mitte e ,  to the point whe re at the pres ent time it is s omething in 
the o rde r of s ix billion dolla r s . 

The re has b een s ome c onc e rn among many memb e r s  of Con
g r e s s that this  was more  or le s s  an unmonito red s ection of our 
activity , and it was felt by many that the re s hould be a mo re careful 
s c rutiny of the work that was going on he re . This i s  reflected by 
the fact that the Select Committee on Gove rnment Re s ea rch has 
been s et up by the Cong r e s s ,  and my g ood friend and colleague from 
the s ame California county , the dis tinguished Cong r e s sman , George 
Mille r ,  i s  a memb e r , as  i s  Cong r e s sman Pric e . But the s e  mem
bers  are on the committee which is unde rtaking the b road task of 
examining Gove rnment policy in relation to r e s e a r ch and develop
ment in all of its aspects . 

May I s ay ,  as a memb e r  of the Armed S e rvices  Committee 
fo r the last five year s , that I have been among thos e  who have felt 
ve ry strongly that we should have in the Armed Se rvices  Committee 
a Sub committee on Resea rch and Development . It would b e  nice  to 
be able  to claim that thi s  feeling was the cause  of the adoption of 
this committee ,  but the p re s sure s , I am sure , came from other 
source s .  In any event , our g reat chairman , Mr . Carl Vinson , was 
finally p e r suaded that the r e  should be  a re s earch and development 
subcommittee , and last  year it was s et up on a pe rmanent basis . 
I p e r s onally am ve ry p roud to s e rve on this  sub committee with the 
many able men from both s ide s of the aisle . 

In the la st s e s sion of the Cong re s s , we unde rtook to make a 
line - item survey of the b road range of r e s ea r ch and development 
activity in the Armed S e rvic e s . This was no small undertaking . 
But despite the g r eat p re s sures  on ou r time , the re were  enough of 
us who felt ve ry deeply about this subj e ct , and who were just plain 
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curious  about s ome of the many fields in which we were doing ve ry 
s e riou s  work ,  to make the Committee most active and effective . 
The finding s and the re sults of ou r activity , I think , bore  fruit . 

The app roach this year to ou r r e s earch and development 
activity , in an envi ronment of budg et cutting , was mos t inte resting . 
Ou r committee chairman sugg e s ted that it might b e  well fo r us  to 
cut a billion dolla rs from the re s earch and development work . As 
we got into it , we found that this was not pos s ible , and we reduced 
activities  by only some $362. million . Howeve r ,  we pe rmitted the 
milita ry departments to re-p rog ram , or we gave them maximum 
flexibility , so that in thos e  fields of activitie s  which they regarded 
as e s s ential , they would not be inhibited by s ome of the cuts that 
we did make . 

Y ou may als o  have read about the battle the gene ral commit
tee had ove r a follow - on bomb e r  and an imp roved manned inte r
cepto r; and you will b e  reading more about b oth of them .  Some of 
us oppos ed the funding o r  authorizing of this  particula r activity 
be cause we al ready had a ce rtain amount of money in the budget 
fo r studies  of thi s nature . Howeve r ,  the Hous e  p r evailed , and they 
put in s ome $52.  million for follow-on bomb e r s  and anothe r $40 mil 
lion fo r the imp roved manned inte rceptor , which meant that ou r 
$362. million was reduced by that mu ch . I am pleased to report to 
you that the Senate , in its wisdom , cut out the improved manned 
inte rceptor . We have all been pleasantly surp r i s e d ,  of cou rs e ,  to 
lea rn of the prog re s s  of the A- 1 1 .  

I might tell you that I have s ome g reat conce rns in this  
resea rch and development field . I think , gene rally speaking , that 
we are  u sing too much of our national s c ientific and engine e ring 
manpowe r in the area of national defense ,  c ritical as it c e rtainly 
is . I am ve ry familiar with s ome of the studies that have g one on 
in the manpower field , not the least of which are thos e  by my g ood 
friends , Profe s s o r  Arthu r Ros s  of the Unive rs ity of Califo rnia , 
and Mr . John H .  Rubel , forme rly the S e c retary of Defens e for 
Re sea rch and Development , who wrote a ve ry excellent pape r , 
which I c ommend to you , on trends in res earch and development . 

I think b oth show that in the defense area we are p robably 
making too g reat a claim on talented pe r s onnel , and that the re is  
a g re at s ac rifice made in  the private s ector of  the economy in  non
defen s e - type activity. I think ou r unive r s itie s and college s  are in 
s ome j e opardy becau s e  of the s e  trends . One of the ve ry imp re ssive 
figu r e s  in Rub el ' s pape r ,  as I recall the curve , shows that s ome 
53 pe r c ent of our activity in the ha rdware field yields roughly 
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about a 3 per  cent s o - c alled " spill- ove r" into the g ene ral economy , 
whe reas an equivalent effort in res earch and development in such 
areas as food and kindred p roducts yields s omething in the orde r 
of 53 p e r  cent .  This kind of p r oblem needs to b e  examined even 
furthe r .  

Anothe r point of g reat importanc e i s  this : I have examined 
the di stribution of activity in the field of research and development 
in the military field , and I feel very strongly that we are neglecting 
the behavioral s cience s . 

Some of you may �ememb e r  the g reat Anlerican sociologist  
and e conomist, Thorstein Veblen , who in 1939 wrote a paper, 
" Impe rial Germany and the Indu strial Revolution , "  which predicted 
roughly the axis of Japan and Ge rmany . I often wonde r ,  as I exam
ine some of the ove rseas resea r ch and development that we are 
doing, why we don't  do more in this field . W e  seem to confine ou r 
work to the physical s ciences and , even though I b elieve this will 
alway s  dominate our efforts in research and development ,  it raises 
some ve ry fundamental que s tions . Why don' t we try to lea rn more 
about why people behave the way they do , and how they do behave ? 

I feel the re is a prejudice agains t the s ocial science s .  I 
would make a plea that we give a little more to this  a rea b ecaus e , 
with the well- recognized exponential accele ration of technology , we 
had b ette r learn how to live with what we are p roducing in the s e  
other fields . 

I am ve ry pleased to have this  opportunity to b e  with you this 
morning , and thank you ve ry much . 

DR. SEIT Z :  Thank you ve ry much , Mr . Cohelan . W e  will now call 
fo r ques tions or dis cu s sion .  

FROM T HE  F LOOR: I would like to ask Mr . Dadda rio whethe r he 
thinks that the Fede ral support of science is  a p roblem which is 
basically of the s ame nature as the Fede ral support of public health , 
public roads, and ag ricultu re , or  whethe r there  is anything about 
the se  awards to science which s et it apart . I ask the question not 
to make a special pleading for s cience , but only to s e ek information . 

MR . DADDARIO: I think the re are elements in the support of s cience 
which do s et it apart ,  and I think particularly in the basic  area . 
W e  must unde rstand , and I think we in Cong re s s  do unde rstand, 
that it is from this  that we de rive our understanding and knowledge 
around which othe r p rog rams can develop . I think there  is no doubt 
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that the support given s cience is dealt with in a special way by the 
Cong re s s .  The fact is , however , when you do get to the point 
whe re que stions a re being asked as to the whole level of support , 
that the standa rds by which it is judged come to be the s ame stand
ards as thos e by which the othe r prog rams are judged . Recognizing 
this , it is important fo r us to do what we are  doing : that is , to ex
plain it b ette r ,  e s tablish the requirements of nec e s sity ,  and show 
why it is special and why diffe rent standa rds need to apply . I 
would hope that , ove r the course  of time , we might develop a for 
mula that would allow u s  t o  have a strong basic re s earch p rog ram 
which would not be the fi rst  affected when cuts take place ,  that we 
might look furthe r into the field of applied r e s ea rch so that b�tte r 
orde r could come about , and that we could have b ette r s electivity 
of p rog rams in the development areas . 

DR . SEITZ : Is the re anothe r  que stion or  comment ? 

QUES TION: I would like to ask Mr . Miller  whethe r he b elieve s that 
the cu rrent trend toward c ompetitive bidding in res earch and devel 
opment is inexorable and should be furthered , as against the mor e  
traditional method o f  evaluating p roposals i n  re sea rch and develop
ment on the basis  of excellence .  

MR . MILLER: It i s  ve ry hard fo r me to conceive the time when we 
will b e  able to s end out bids fo r re s ea rch and development the 
same way we s end them out if we want to buy pencil s . I think we 
alway s have to have the flexibility of doing this work in mo re or  
le s s  the traditional manne r in  which it has been done . If w e  knew 
all the answers  we would not have to have the s e  development p roj 
ects . It is be cau s e  we don't  know the answe rs , and we do not know 
the road we are g oing to follow to g et the re , that we have to have 
the flexibility about which Mr . Daddario and Mr . Cohelan spoke . 
It is true that , as we g o  along , the re may c ome a time when we 
can b e  a little more  specific in the s e  thing s ,  but still we are in 
this field where the p e r s onality of the man doing the work ,  and the 
people he is working fo r ,  play as much a pa rt in it as , pe rhaps , 
the accounting for dollars . 

QUES TION: I wonde r if any of the C ong r e s smen would care to comment 
on any alte rnative mechanism being p ropos ed?  

DR . SEITZ: The que stion relate s to  whethe r or  not the Elliott Com-
mittee has a specific plan for providing continuous exchange of 
information between the s c ientific community and Cong re s s . 
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MR . NAFTALIN: I think the best  way I c ould answ e r  that is this: As 
you all unde rstand , we are a new committee .  W e  did not g et into 
ope ration really until ea rly Octobe r .  Clearly , one of our g oals is  
to  ar rive at  s ome recommendations to  the Cong r e s s  for s olving 
va rious problems that we identified . W e  are not a legislative com
mitte e ,  s o  that the most we can do is  make rec ommendations - not 
introduce legislation � .!..!· We are aware of that proble m ,  
clearly . W e  are aware that s ome recommendations will have to 
be made to meet the problem of how the Cong r e s s  informs its elf 
ab out scientific p roblems . 

This is not our p roblem alone . Mr . Mille r ' s committee and 
many other committee s of Cong r e s s  are als o  looking at thi s que s 
tion , but we , too , will be  looking a t  it , and the b e s t  I can say i s  
that i t  is  p rematu re t o  say we have a plan . 

MR . DADDARIO: I would like to refe r to that for a moment . I did 
mention in my prelimina ry rema rks that the Hou s e  Committee on 
Science and Astronautic s  had come to an under standing with the 
Nati onal Academy of Scienc e s  so that ce rtain work might be done 
fo r it . It is the chairman' s idea that this not be a short- range 
unde r standing , but that , through it , we might develop a continuing 
relationship becau s e , as we look down the road ahead , we believe 
that the p roblems will become mo re complex and it will be come 
more nece s sa ry for us to establish this relationship . B eyond that, 
it s eems to us that it is a normal thing for us to do . We could not 
pos s ibly build up the ne c e s s a ry competence in ou r s taffs to handle 
this in a short time . This is the logical way to app roach it . W e  
have begun t o  make bette r u s e  o f  our advis o ry committees , and it 
is  our hope and ou r intention that it will c ontinue in the time ahead . 

DR. SEIT Z: I might say the Academy- Res ea rch Council is looking 
fo rwa rd to this opportunity with ve ry g reat anticipation . 

MR .  MILLER: One of the fir s t  thing s that the Committee on Science 
and Astronautic s did was to e s tablis h  a panel of consultants . Thi s 
ha s been suc c e s sful . It is a bit unwieldy . It is  hard to b ring emi 
nent people t o  Washington for sho rt pe riods; thu s the s cheme that 
Mr . Dadda rio just  m entioned has developed ,  to give us continuous 
communication with the Academy of Science s ,  and we can invite 
you to s it with us and help us . 

Othe r g roup s , re sea rch institute s - all the s e  thing s conce rn 
us . I am ve ry happy that we have taken this  fi rst  step , becau s e  I 
feel that this will be a c ontinuing effo rt , and that it is  only through 
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the years that you will get to know the p roblems that confront Gov
e rnment and g et a bette r unde r standing of how Government must 
function in the s e  a reas; and we will learn s ome of the problems 
that you face . I feel that the dialogue s  that will take place in this 
field will be a g reat advance in the relationships b etween Gove rn
ment and s cience , and I am ve ry happy to see that this  has been 
unde rtaken . 

QUES TION: Chairman Mille r ,  in this relation b etween s cience and the 
legis lative b ranch , do you think the individual profes sional s ocietie s 
should take a clos e r  inte rest  in the problems facing you , o r  is it 
bette r fo r them to work through the National Research Council , 
which cuts down the numb e r  of people but als o  cove r s  it ? 

MR . MILLER: W orking on the g ene ral s cheme about which we have 
been speaking , it does cut down people if we work through the Re
sea rch C ouncil . On the other hand , as we begin to develop and 
work out this  thing , we have to be a lot more specific and g et down 
to a lot more detail , and he re is the plac e , I believe , whe re  the 
contracts with the individual s ocieties  and the individual dis ciplines 
are going to be impo rtant and e s s ential . So  I think they can work 
ve ry clos ely togethe r in bringing this about . 

DR . SEITZ: W e have the g ood fortune to have in the room one of the 
men who , in the cou r s e  of the last 30 yea rs , ha s been most effective 
in the development of relati onships between the scientific community 
and Cong re s s  from the standpoint of s cientists . I would like to ask 
my p redece s s o r ,  Dr . B ronk , if he would care to say a few words 
on this  matte r to u s . W e  always treasure  his wis dom and expe rienc e . 

DR. BRONK: On an occas ion such as  this , I am frequently reminded 
of the captain of a whaling ship out of New B edford , who , becau s e  
h e  w a s  part owne r o f  the ve s s el ,  w a s  pa rt o f  the afte r-carg o ,  and 
he was succeeded by a new captain . He said to the new skippe r ,  
"If there  i s  anything you want from me , why , of cou rs e ,  I will be 
glad to g ive it  to you , " and the new captain s aid , "What I want from 
you i s  s ilence and damned little of that . "  

Dr .  S eitz has asked me and , while I have no que stions to 
ask , becau s e  you r  gue sts this mo rning are old friends of mine and 
I know of thei r  devotion to ou r inte r e sts , I would like to take this 
opportunity to say a few w ords of app reciation for what the Cong re s s  
ha s done . 
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B ecause this is the lOl st year of the history of this organi
zation , it is  app ropriate to recall that , lOZ o r  103 years ago ,  the 
Congress pas s ed the Morrill Act . It was the Mor rill Act which 
made possible the support of ou r land-g rant unive rsitie s . The 
frontie r s  of ou r country had been explored, and it became obvious 
that it was nece s sary to have mo re young men and women trained 
beyond the level of high s chool education in order to develop our 
new frontie r s . S o  the Mor rill Act provided Fede ral funds for the 
development of institutions for the training of young men and women 
for industry and ag ricultu re, especially , based on basic resea rch.  

Now, because  of  the development of  those  men and women, 
we have reached a new e ra in ou r c ountry, and it is  again impor
tant to recognize that we need new fac ilities for the development 
of the unexplored fr ontie r s  of knowledge for the fu rthe rance of our 
national s ecu rity and national welfa re. 

So , as I have ove r the last  ZO years been p rivileged to a s s o
ciate with our friends of Cong re s s ,  I have been deeply imp re s s ed 
by the fact that they have recognized that education and resea rch 
are inextricably woven tog ethe r .  They recognize that by supporting 
basic re s ea rch they are als o  supporting education-education of 
young men and w omen for an unanticipated futu re . 

Whateve r may be the opportunitie s and the dang e r s  of the 
future , we are going to need trained men and w omen , trained not 
only in the natu ral s cienc e s , as we have just now hea rd eloquently 
exp r e s sed ,  but trained als o  in the s ocial s cience s, which dete rmine 
the influence of the natu ral s ciences  and what the natu ral s cienc e s  
can do fo r the fu rthe rance o f  human welfare . S o  each year , when 
Dr . Wate rman- and now Dr . Hawo rth-and I have appeared for the 
National Science Foundation budget, we have been encou raged to 
find that the re is an app reciation of this close relationship of basic 
re s ea rch to the fu rtheranc e of highe r education . 

I am als o  imp r e s s ed by the fact that Cong r e s s  has been aware 
of the fact that research is  not s omething s epa rate and apa rt from 
ou r g ene ral national activitie s .  They have been awa re of the fact 
that much of the money which is  provided fo r r e s ea rch goes back 
into the national economy , s o  that it is not p roviding money fo r 
something which i s  independent of the rest  of ou r national activity . 

Als o ,  I am imp re s s ed by the fact  that they have been eage r  
t o  lea rn .  I recall a g ood many yea rs  ago that Mr . Prie st ,  who i s  
no long e r  with us , was c onfronted by difficult decisions - he and his 
committee- regarding the polio vacc ine and c e rtain legislative 
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matte rs  conce rned the rewith . He came to u s  and asked that we 
organize a symposium to b e  held in the Halls of Cong re s s , to be 
attended by 14 eminent medical s cientists and the memb e r s  of his 
committee .  To have sat through thos e  two day s , and to have seen 
this inte rplay between our legislato rs  and our s cientists , was a 
heartening expe rienc e to one who has faith in the futu re of ou r 
democ racy . 

S o ,  I would say I am not one of thos e who has any fea r  fo r 
the futu re of s cience and its Fede ral support . I have s een in the 
history of ou r country ove r the s e  100 yea r s  that the re  has been 
this  awa renes s  that s c ienc e contributes to our national welfare 
and s ecurity .  It is  a part of  the vitality of  our country . S o  long 
as we , the scientists , make a reas onable effort to inte rpret the 
glos s a ry of te rms which are not alway s easily unde r stood , and , 
fa r more important , as long as we inte rp ret our ideals and ou r 
hopes and our aspi rations and ou r devotion to ou r country ,  we will 
have the warm suppo rt of our colleague s  he re. 

DR. SEITZ : Thank you ,  Dr . B ronk . 

QUES TION: Last yea r ,  in the current s e s sion of Cong re s s , the Senate 
pa s s ed the Mc Clellan B ill to establish a c ommi s s ion to study the 
reo rganization of s cienc e in the Gove rnment . I would l ike to ask 
Rep r e s entative Mille r  what he thinks about that , whethe r he regards 
it as nec e s sary o r  des irable . 

MR . MILLER: I think that we have met the nec e s s ity fo r that with the 
Elliott C ommittee .  I think we have a lot of work to do b efore we 
sta rt putting into law s ome of the suggestions that have b e en made . 
I am not too confident that this  approach is the best  one , although , 
frankly , I am not too familiar with it . A numbe r  of similar piec e s  
o f  legislation have b een propos ed ,  but I don't  think the time is  quite 
he re to have to ha rden ou r thinking to the point whe re we pas s fiat 
legis lation . 

DR . SEITZ : Are the re  any othe r comments on that ? Is the re anothe r 
question ? Dr . Sawye r ?  

DR. SAW Y ER: A numb e r  of people have pointed out that s ome ZO 
unive r s itie s receive two thirds of all of the money for res earch 
and development . I suppose that , to an extent , this  is a reflection 
of the c ompetence of the s e  unive r s itie s . I wonde r if Cong r e s s feels 
it should do s omething that would develop the competence in othe r 
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unive r s itie s , or  s omething that would distribute the r e s ea rch 
money among a larg e r  numbe r of unive r s itie s ?  

MR. MILLER: I think that this i s  one of the thing s that has conce rned 
many of us in the Committee on Science and Astronautic s ,  becau s e , 
afte r all , we do exe rcise  control ove r  the National S cience Foun
dation , and natu rally we have control ove r the monie s that go out 
from NASA. 

I w ould like to s e e  the competence of  unive r s itie s throughout 
the c ountry raised to the s tanda rd of the ZO of which you speak . I 
do not think this  is impos sible . In the meantime , the question has 
come up , "Why don't  you put s ome money into thos e  place s ? "  In 
the fi rst place , a re you going to penalize competence ?  Are you 
going to say that , becau s e  this  unive rsity ha s reached a high deg ree 
of competence ,  we a re going to put it on the shelf until we help insti
tutions that have not reached that deg ree of competence o r  efficiency ? 
I think more money is going into other unive rsitie s .  I think the re 
are unive r s itie s that are  making a sup reme effo rt to rai s e  their  
standa rds - to gain knowledg e - and that should be  s o .  

Naturally , a s  a Californian , I am ve ry p roud of ou r institu
tions on the W est  Coa s t ,  but I don' t think the Gove rnment should 
penalize them because  they a re g ood any mo re than they should 
penalize contracto rs on the W e st Coast  becau s e  they have shown 
a deg ree of competence .  W e  welcome the effo rt that can be made 
in othe r places  and the challenge that the s e  othe r institutions should 
offe r to raise  the gene ral standa rd of excellenc e throughout the 
count ry . It would be healthy fo r the unive r s itie s and the institu
tions that are  now on top to be given a challenge of this  kind. 

MR . DADDARIO: Dean Sawy e r , as I had earlie r rema rked this is one 
of the problems we a re tou ching on . It i s  raised time and time 
again by memb e r s  of Cong re s s  who come from state s whe re the 
level of support is  not as high as it is  in othe r s . It does appear 
that we have to come to s ome unde r standing as to whethe r we start 
off with quality , and it has been suggested by many that it is  up to 
the unive r s itie s  and s ome of the state s themselves to build up an 
inne r competence , s o  that the re can be a level of quality in c e r 
tain fields . 

Somewhere along the line , adju stments are  taking place . 
The fact that the Manned Space Cente r is in Houston , fo r example ,  
ha s attracted a g reat deal of activity in the academic field in that 
area . Rice Unive r s ity and its trustee s ,  for example , recognizing 
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that they needed to attract profe s s o r s  of highe r quality , b rought a 
suit s o  that it might lowe r the bar against s eg regation which had 
been built into it by the o riginal donor . 

This bar ha s now been low e red , but I b ring this up only be
cau s e  i t  shows that the r e  is  movement , that quality is  being built 
up , that adjustments are taking place , and yet we have not e stab 
lished a formula through which we could spread the funds a round 
so that we could , in balanc e ,  rais e  standa rds eve rywhe re . 

MR . COHELAN: I would like to comment on that . This subject is  very 
dear to my hea rt . Our own dome stic "b rain drain" - this is about 
what it amounts to . Fi rst  I want to echo what Cong re s sman Mill e r  
said . It is  not only a hometown phenomenon , but we a re both p rod
ucts of Califo rnia . Although almost  a g ene ration s epa rate s us  in 
year s , I think it is  ve ry inte resting to see  the influence that ou r 
state educational system had on b oth of us . W e  are both products 
of its s chools . I pers onally am ve ry p roud in reflection ab out what 
ha s b een done by the citizens of ou r state . W e  are very p roud of 
ou r educational system . As you know , we have a tremendous state 
unive rsity system . W e  have a system of junior colleg e s -! think 
we have 63- and we have pionee red in this field . 

This goes  back to the que stion of the supply of manpowe r in 
this  field , and, if we us e Conant' s figu re s , we have roughly 1 , 900 
s o-called s chools of highe r lea rning in this  country . Of thos e  
1 ,  900 , 600 a r e  j unior  college s  distributed throughout the count ry . 
Of the remainde r ,  if you compa re the B ritish unive rs ity with the 
Ame rican unive r s ity ,  we have roughly 90 unive r s itie s  of standards 
somewhat compa rable to the B ritish unive r s itie s .  

If this is  true (I am citing Conant' s book ,  Education and Lib 
�; I happen to have studied and w orked ab road and I feel he is  
pretty nea rly correct) , I think it  dramatizes the problem that we 
have . The "b rain drain" will go  to the maj o r  unive rsitie s  in our 
country. I think this is pretty much what has happened . While 
this doe s not mean-as it doe s in England whe re they are having 
the s ame problem- that unive r s itie s that a re not in that g ene ral 
ranking , or whateve r one wants to call it ,

· 
cannot do s omething to 

attract and hold s cientists , it is  p retty ha rd to do this if the unive r 
sitie s are  going t o  b e  competing with the Gove rnment quite a s  
extens ively as they are now . 

Y ou know s ome of the p roblems . For example , we have a 
Hudson Re s earch Institute , and the RAND Corporation and all the s e  
other ar rangements t o  pe rmit the Gove rnment t o  pay bette r salaries 
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and g et people held in the s e  complexes of resea rch and develop
ment. That is tough competition . 

It would s eem to me that s omewhere along the line we have 
to face up to the realitie s  of the ma rketplace , as it were , in terms 
of the supply of our existing a s s ets , and try , through some s ocially 
useful method , to wo rk it out s o  that s ome of the s e  othe r claims 
that a re prope rly made can be  bette r distributed . 

DR . SEITZ : Dr . B ronk , did you want to comment on that ? 

DR . BRONK: As Dr . W ate rman could s ay bette r than I ,  the National 
Science Foundation has been ve ry much inte rested in s olving this  
problem , and it  has been ou r effort th rough the institutional devel
opment p rog rams to c reate more strong cente r s  of r e s earch and 
g raduate education throughout the country . It is in this way that 
we will be ju stified in placing more funds in mo re area s . 

Last July , Dr . Killian and I were  speaking b efo re the National 
Gove rno rs  Confe rence in Miami B each . The confe rence was devoted 
to the subj ect of the importance of more cente r s  of unive r sity re
search throughout the nation. One of  the gove rno rs pos ed this 
question , which will inte rest  Dean Sawyer: "Why is it that the 
Unive r sity of Michigan receives so much more Fede ral support 
fo r research than doe s the state unive r sity in my state ? "  To which 
I replied , 1 1  As an alumnus of the Unive r sity of Michigan , may I s ay 
that the Unive r sity of Michigan made its elf strong , and the reby 
justified the support it is getting . 11 

MR . NAF TALIN: The Elliott Committee has e s tablished as one of its 
studie s the ve ry question that Dean Sawy e r  rais ed , and we will be  
inter e sted in reactions from you people on that subj ect . 

DR . SEIT Z :  D o  you want t o  speak to you r  own que s tion? 

DR . SAW Y ER: I app reciate very much what the National Scienc e 
Foundation has done to strengthen s ome of the s e  othe r s chools . 
One thing that worries me , howeve r ,  i s  that the National Science 
Foundation , which has done more than any othe r agency to try to 
help in a wide va riety of s chools , g ot slapped down by Cong re s s 
last  year . I notice  that NASA , which has set  up a training p rog ram 
to give money fo r training s c ientists in space fields to a large num
ber of unive r sitie s ,  als o  s eems to have received s ome c ritic i s m  
from Cong re s s . While I app reciate what you s ay about you r de sire 
to develop strength in othe r unive r sities , I have s ome que s tion 
about the p rocedu re s  that have b een taken in Cong r e s s . 
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DR . B RONK: This  exchang e was not rehea r s ed b etween Ralph and me . 

QUES TION: Dr . Seitz , I am wor ried a little bit ab out the magnitude 
of money that goes  into res earch and development th rough NASA ,  
th rough NSF ,  through all of the s e  va rious  thing s .  One apparently 
ha s to put up s ome kind of bed for r e s earch . It s eems to me the 
goos e that lays  the g olden egg in s c ienc e is education. The b ig 
s chools and the s maller  schools have suffe red . I wonde r if the 
gentlemen of Cong r e s s  have conside red giving money di rectly for 
edu cational purpos e s  without the res ea rch and development string 
attached to it . 

MR . MILLER : I was g oing to say a minute ag o in answer to Dean 
Sawye r ,  one of the rea s ons NASA g ot slapped down in its field is  
becau s e  s ome one came in  and said , " Thi s is  Fede ral aid  to  educa
tion , " and it took a fight to g et it back . 

I don ' t  know that any of the institutions as now s et up by law
NASA , NSF or anybody el s e - c ould make the se  di rect g rants to 
education , E!:.!. �· and not for specific facets or  pha s e s  of the 
wo rk that is going to be done . 

W e  are conce rned- and I want to reite rate what Mr . Cohelan 
said- ab out behavio ral s cienc e s  and the humanities . I think we tend 
to up s et what s eems to be the prope r balanc e in the field of educa
tion . I am not an educato r ;  I am not a b rain; but this is  the thing 
that appeals  to me today . 

I am in the p roce s s  of reading Dr . Clark Ke r r ' s b ook ,  The 
U s e s  of the Unive r s itie s , in which he points up s ome of the s e  thing s . 
Y ou s e e , Dr . B ronk like s to tell me ab out Dr . Ke r r .  I think we 
know thi s p roble m ,  but we can' t get money for that purpos e through 
the subte rfuge ; the re ha s been a resistanc e  to anything in the line 
of Fede ral aid to education , though it is one of the thing s that many 
of us have fought fo r .  

I have b e en her e  for 2.0 years , and the fi rst  year I was here 
I had the privileg e of b e ing the s e c retary of a bipartisan g r oup . 
The leade r s  of this  Hou s e  g roup to advance Fede ral aid to educa
tion were Jenning s Randolph of W e s t  Virginia and Eve rett Dirks en 
of lllinois .  W ell , we have not made a lot of prog r e s s  in 2.0 years . 
W e  are  g etting clos e to it as time goes  on , but the time should c ome 
when the Fede ral Gove rnment , in my e stimation , should s tep into 
this  picture . We found in ou r educational system in Califo rnia that 
we ne eded equalizati on , so that the poorer  c ountie s  could meet the 
standa rds of education s et down by the B oard of Education just as  
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well a s  the rich counties , and this  has been one of ou r achieve 
ments and succe s s e s  in thi s  field . 

I would like to s e e  this come about but , at the pres ent time , 
I don ' t  s e e  any pos s ibility of giving di rect g rants for edu cation f!!. 
se to unive r s itie s . 

DR . SEIT Z :  The bill that was pas s ed- $ 1 .  2 billion , I think-for 
matching money fo r building s in educational ins titutions would 
seem to be s omething of that nature . 

MR .  MILLER: It is  a s tep in that dire ction . 

MR . COHELAN: I am su re  this  needs to be  done , and the g entleman 
who raised the que stion and eve rybody should know that the three 
gentlemen who are s itting befo re you a re ve ry strong exponents of 
this  p rog ram- that i s  to s ay ,  s ome kind of effe ctive measu re of aid 
at the Fede ral level without s tring s . 

The only thing I want to say is that I am not sure whethe r , if 
we a r r ive at the point whe re we get this maximum effo rt , it is going 
to yield the re sult that i s  intended . In other wo rds , I think we really 
ought to take a look at ju st  what we can expect to g et .  Again I must 
rely on s ome of my reading and education . It  i s  quite rema rkable , 
I believe - c ons ide ring the qualitative diffe rence s  between European 
sy stems , with the gymnas iums and with the haute culture , and the 
B riti s h  public s c hool , and the B ritish  unive rsitie s  of Oxfo rd , and 
red b ricks and all that-to reflect upon the qualitative diffe rence s  
between ou r sy s tem and their  sy stem . Again I a m  relying on Pro
fe s so r  C onant . He likens thei r  system unto a tube and ou rs  unto a 
funnel . W e  funnel our people in , but when we g et down to the point 
of g raduate study , it is a common one p e r  c ent acros s the board . 
The point he is  making of cou r s e , is that we are  not los ing ou r 
intellectual capital , but that , when you get  down at the other  end 
of the s c ale in this c ountry , there  a re from 35 million to 50 million 
impove rished people . It i s  an awful lot of people , and they are 
living in the culture of  pove rty and they need help . They don ' t  
need help that is g oing t o  make them all s c ientists . They need help 
in lea rning how to read and w rite so that they can function mo re 
effectively in a s ociety that i s  moving away from them . 

This is a dimens ion of the problem which , I sugg e s t ,  needs 
mas s ive attention . I am ve ry happy to say that Pres ident Johnson ,  
with his antipove rty p rog ram , is  focus ing in that a rea . The re is  
no que s tion but that the re will be s ome fallout . But , as  a p ractical 
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matte r ,  I wonde r what pe r c ent of the total it is  g oing to be . I think 
we are g oing to upg rade a lot of people , but I am not su re it is going 
to yield quite the re sult that we think it might . 

QUES TION: Realizing that the public is  divided in much of its support 
fo r s c ience , I would be ve ry much inte re sted in your reaction to 
the effo rt of the p rofe s sional s ocieties to keep the public info rmed 
in lay language of what is happening in scienc e . Is it accomplishing 
anything and doe s it help you r  j ob in any way to get  the problems of 
s c ience ac ros s ? 

MR . MILLER: I think that it doe s and I would encou rage more of it . 
The trouble is that the re a re too many of u s  who don't  know what 
that word " c ryog enic"  at the beginning means . 

MR . COHELAN: As one who doe s not know what it means , let me tell 
you what I think the problem is . W e  politicians and o rdinary 
teachers  and poets and w rite r s , and what- not , are  the one s who 
have to dis cove r the reality of s c ience . The reality with which 
the phys ical s cientis ts deal is  a mathematical abstraction . It can 
be de s c ribed in many ways . Many of us are of the gene ration of 
Newtonian phy s ic s . Now we have moved into anothe r revolution 
which spells out anothe r kind of reality in ab stract mathematical 
terms . But I am a g reat student of methodology and I have had 
the privileg e of looking into Northrop ' s book at s ome length- The 
Logic of the Sciences  and the Humanities . He points out and u s e s  
this fancy nomenclatu r e - " epistemic correlations " - to de s c rib e 
the requi rement we have in the social s cience s  and the a rts . 

I suggest  to you that the politician should be included in the 
g roup that needs education . Unles s we really know the reality with 
which we are dealing , we have to think of othe r ways of exp re s sing 
it s o  that it become s reality to other  people as  well . 

MR . DADDARIO :  I would like to add one thing to that . I think the re 
is  a b ette r unde r s tanding ; whethe r it come s from the work the 
profe s s ional s ocieties  are doing , I don 't  know . B ut I find a level 
of suppo rt in my own district and in other place s  which would indi
cate that the re is  knowledge  and unde rs tanding . Thu s , I believe 
that we will make a su c ce s s out of this coope rative effort that we 
are engaged in at the moment . I do think that we can rally support 
s o  that the res ea rch prog ram will , in the future , not suffe r .  

DR . SEITZ : W e  have the good fo rtune to have Sir  Go rdon Suthe rland , 
Di rector of the National Phys ical Laboratory , with u s  this morning . 
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He is an honorary Ame rican ,  having lived here fo r 10 years . 
W ould you care to make any comment to us , Sir  Gordon ? I don' t 
want to put any pres sure on you .  I realize you may feel hes itant , 
but w e  would be glad to hea r  from you . 

SIR GORDON: Fir st , I would like to thank you for allowing me to 
lis ten in this  morning . The p roblem of s cience in Gove rnment is 
one which is  exe rcising all countrie s at p r e s ent . I was particula rly 
inte re sted to come and lis ten to you r p roblems . They bear a 
striking res emblance to s ome of ou rs . I see  that you do not have 
a very logical way of dealing with thing s ,  and neithe r do we . 

I was ve ry inte rested indeed to s ee that the re is  no que s tion 
of pa rty politic s  coming into s cience here . This has become , I 
am afraid , a bit of a party is sue in B ritain at p r e s ent , and I think 
it ve ry unfo rtunate . 

Y ou are pa rticula rly fortunate that both parties are  dete r
mined to  s e e  the United State s ve ry strong s cientifically , and that 
you a re really trying to s ee how you can best  manage this . 

This problem , of cours e ,  of setting the apportionment of 
funds among the diffe rent areas of s cience is , I think , still ins ol
uble , becau s e  the people who can best  judge the value of  any par
ticula r field of r e s ea rch are tho s e  who are actively engaged in it , 
and if they are actively engaged in it , they are , of cou r s e ,  partisan 
suppo rte r s  of their  own pa rticular field . It is  ve ry , ve ry difficult 
indeed to find people who are sufficiently detached and yet have 
enough technical knowledg e  to make the relative a s s e s s ment . 

I was especially inte rested in the que s tion rai s ed by Dean 
Sawy e r -now that the Gove rnment is  putting a lot of money into 
s c ience , will it als o  take this oppo rtunity to exe rcise s ome influ 
ence ove r the dis tribution of s c ientific effort within the country ? 
This p roblem has als o  arisen in B ritain , in exactly the same way . 
The tremendous concentration of s cientific talent in Oxfo rd and 
Camb ridge has led to s imila r problems with u s , too , and recently , 
as a matte r of fact , a decision has been taken to put a la rg e  mag 
netic lab oratory in the Newcastle- Durham area and not nea r  Oxfo rd , 
which , in fact , would have b een the b e st place scientifically . 

I was pres ent at the meeting at which this decis ion was taken , 
and the s cientists in Oxford , while they reg retted it , did s e e  the 
point of this  de cis ion: that , if you go on making Oxford and Cam
b r idg e strong e r  and strong e r , you will neve r be able to get any 
real distribution at all . 
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If one will , occas ionally , put a new facility in an a rea which 
is  not quite as advanced , the important thing is to have a g ood 
leade r .  Y ou really back men and not places , and , I think , if you 
can a r range the distribution of funds , it become s mo re even by 
ba cking the extremely able men in s mall places . This would be 
the way to do it . 

Finally , I would like to comment on this que s tion of Fede ral 
aid to edu cation , which puzzled me when I was he re and it still puz 
zle s me , b e caus e  I don' t know what the a rguments are  against it , 
really . Pe rhap s s ome of the Cong r e s smen would tell me . Ob
viously all of the Cong r e s s men he re a r e - s hall we say ,  within 
the se  fou r walls - in favor of it . 

It doe s seem to me this is ab solutely e s s ential . I don 't  know 
how a g r eat country like this can in fact achieve its g oals in educa
tion without realizing this , and having vis ited Rus sia and China 
and s een what they a re doing the re , I really think that the leade r s  
the re would feel this is  their  g reate st  s e c ret weapon - this , which 
s e ems to me just a p rejudice against  Fede ral aid to education . 

I think inevitably you will come a round to it . Y ou s imply 
have to . I hope I have not been too outspoken . Thank you ve ry 
much fo r giving me the opportunity to talk . 

DR . SEIT Z :  I wonde r if the re are  any comments or  que s tions that 
you would like to put to S i r  Gordon ? 

MR . DADDARIO: I don ' t  want to bolste r any of the arguments against 
the p ropos ition . 

DR . SEIT Z :  Are the re any other que s tions o r  comments ? Sir  Gordon' s 
comments remind me ve ry much of a s ituation I app reciated la st  
year in spending about 10 days at the European Atomic Re search 
Cente r in Mol in B elg ium , e s tablished initially by the B elgians 
thems elve s and then taken ove r  as part  of EURATOM complex . 

This labo ratory is about an hour ' s  drive on a fas t  highway 
from Antw e rp in what is a relatively dep re s s ed area of B elgium . 
It was put the re b ecau s e  it was a depre s s ed a rea . The Gove rnment 
wanted to b ring into East Flande r s  s omething of an e s sentially 
intellectual nature , not me rely to c reate employment , but to p ro
vide a stimulus to an area that had known nothing new , so to speak ,  
fo r a sub stantial p e r iod o f  time . This labo rato ry , plus the e s tab 
lishment of a maj or divis ion of thei r  Bureau of Standa rds in East 
Flande r s , is doing a g reat deal to p rovide that e s s ential vitamin . 
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I r emembe r ,  too , that Mor rill once was called in by the 
State of Iowa for advice on what to do to s timulate the state , and 
he said , "What you need is a good bank robbe ry to get eve ryone 
excited . "  I think the B elgians took a s omewhat diffe rent ,  le s s  
S candinavian , view about what East Flande r s  needed . 

QUESTION: Sir  Gordon rais ed a point the other  evening , on which I 
would like to have a little information if it i s  available .  W e  fre
quently hea r a compa ris on between the total numbe r  of unive r sity 
students in this  country and in Rus s ia , but it s e ems to me that we 
negle ct , or-at least  so fa r as I have seen any figure s - neglect the 
large mas s  of s tudents who mus t  be in training in our friendly 
nation s - W e ste rn Eu rope fo r example , pe rhaps Japan . 

Doe s anyone know how that compares with ou r four million 
and the Rus s ians ' millions ? I don' t rememb e r  the figu re cited 
fo r that . 

DR . SEI T Z :  I s  anyone h e r e  familiar with the figu res  for Japan ? 

Q UES TION: Total W e s te rn Eu rope , I would think , would b e  most 
important . 

DR . SEIT Z :  As I recall from my pe riod with NATO , up to the ave rage  
ag e of 18 , the pe r centage figure s a re quite compa rable , with more 
specialization s ta rting in Europe usually s omewhat earlie r ,  at age 
1 4 .  I am s aying that i s  true for the continent of Europe . I think 
that i s  l e s s  true in the United Kingdom , whe re there  is more of 
a tendency to cut off edu cation at age 1 4  or 1 5 .  That has been one 
of the national p roblems . At age 1 8 , a much s malle r fraction g o  
o n  t o  the unive rsitie s than i n  the United State s . 

I would gue s s  Japan would resemble Europe somewhat ,  but 
the post-wa r  trends in Japan have b een as nearly as pos s ible to 
take ove r the Ame rican framework because  of the influence of the 
pos t-war pe riod . I think that is the e s sence of it . 

Q U ESTION: The que stion of a wide r dis tribution of strong cente r s  of 
education has been dis cu s s ed largely in terms of the extreme s . 
Are you g oing to give support only to thos e  places which are already 
ve ry strong , o r  are  you g oing to start la rge new installations in 
dep re s s ed a reas ? 

I would like to te stify to the su c c e s s  which the National Science 
Foundation has achieved ove r the last 10  or 1 5  years in upg rading 
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almost eve ry institution in the United State s , by the g eneral notion 
that g rants for resea rch are available to anyone with a g ood idea . 

B efore W o rld W a r  II , it was ve ry difficult to inte rest  s ome 
of ou r best  g raduate students , just  ente ring on their s cientific 
caree r s , in teaching at a g reat numbe r of institutions , becau s e  
they w e r e  afraid that if they went the re they would not receive 
sufficient s upport to enable them to do resea rch . The National 
S cience Foundation has b rought about a g reat deal more inte rest  
on the pa rt of  g ood young s cientists in teaching at  a g reat variety 
of ins titutions , and it is al ready pos sible to see  the yield of this 
in te rms of well-p repa red students c oming from thes e  plac e s , 
which now have s trong e r  and livelie r faculties than they had before . 

This is  an example pe rhaps of the intangible or unfores eeable 
relation between res earch supported by s mall g rants in a dive r s e  
way and in a rathe r g ras s roots s o r t  o f  way , and the strength of 
education . 

DR . SEIT Z :  Thank you , Dr . B artlett . 

(Whe reupon , at I Z : O O  noon , the s e s s ion was adj ou rned . )  

30 

Copyright © National Academy of Sciences. All rights reserved.

Relations Between Government and Science; a Session Held Tuesday, March 10, 1964 as Part of the Annual Meeting of the National Research Council of the National Academy of Sciences
http://www.nap.edu/catalog.php?record_id=18458

http://www.nap.edu/catalog.php?record_id=18458


Copyright © National Academy of Sciences. All rights reserved.

Relations Between Government and Science; a Session Held Tuesday, March 10, 1964 as Part of the Annual Meeting of the National Research Council of the National Academy of Sciences
http://www.nap.edu/catalog.php?record_id=18458

http://www.nap.edu/catalog.php?record_id=18458


Copyright © National Academy of Sciences. All rights reserved.

Relations Between Government and Science; a Session Held Tuesday, March 10, 1964 as Part of the Annual Meeting of the National Research Council of the National Academy of Sciences
http://www.nap.edu/catalog.php?record_id=18458

http://www.nap.edu/catalog.php?record_id=18458

	Front Matter

