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FOREWORD 

This  study  was  performed by Dr.  John Geise  and  his  associates of 

the  Governmental Affairs Institute.  The  Regional  Dissemination 

Center  program  presently  constitutes  one  element of the NASA 

Technology  Utilization  Program  which by virtue of its six  year  ex- 

istence  provides  the  longest  historical  basis  for  evaluation. As an 

experimental  program, RDC successes  and  failures,  the  result of 

"learning by doing,  have  been  documented  and  recorded,  and  the 

records  were  made  available  to  the  author and his research  staff 

for  comprehensive  examination.  The  conclusions  and  recommenda- 

tions  are  those of the  author, who reached  them  independently 

following  a  period of interviews  and  exhaustive  examination of records.  

Ronald J. Philips,  Director 
Technology  Utilization  Division 
Office of Technology  Utilization 
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This study of a s igni f icant  and most i n t e re s t ing  phase of NASA's Tech- 
nology Ut i l iza t ion  Program was prepared by the  Special   Studies  Division  of 
the Governmental Affairs Ins t i t u t e ,  under  Contract Iu.sw-2025 from the Na- 
tional  Aeronautics  and Space Administration. The research and wri t ing were 
done by  the  undersigned and Mr Victor C. Showers, Senior  Resemch  Associate, 
and the  typing by Mrs Shir ley Keero. 

The Governmental Affairs Snsti tute  wishes  to  express its appreciation 
to Mr Ronald J. Philips, Director, and Mr Joseph M. Cmlson,  Assistant Di- 
rector for Dissemination,  Technology Util ization  Division, NASA Headquarters, 
for ass i s tance   in   ob ta in ing   repor t s  and other  documents  needed,  and a l so  to 
the  Directors  and staffs of the Regional  Dissemination  Centers now ac t ive  
and of the Midwest Research Ins t i t u t e ,  which from 1961 through 1968 operated 
ASTRA, the first of NASA's R E ' S ,  f o r  the information  they  severally  pro- 
vided. 

John Geise 
Director,  Special  Studies  Division 

24 July 1970 
Governmental Affairs I n s t i t u t e  
1619 Massachusetts Avenue, NI.J 
hshington ,  DC 20036 
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I. NEED AND OPPORTUNITY FOR TECHNOLOGY  UTILIZATION 

Industrialization,  whose  effective  beginnings  date  back  to  the  eigh- 

teenth  century  in  Great  Britain,  is  a  continuing  process  that  will  in- 

crease  both  its  demands  and  its  contributions  as  far  into  the  future  as  we 

now  can  foresee.  A  technologic-economic  process,  its  successful  applica- 

tion  has  created  the  difference  between  developed  and  underdeveloped  na- 

tions  t0day.l As  knowledge  advances,  especially  in  the  sciences  and  engi- 

neering, it is  increasingly  necessary  that  the  resources  of  industry  be 

adapted,  expanded,  and  refined  to  make  more  effective  use  of  new  knowledge 

in  producing  new  marketable  products,  improving  products  already  on  the  mar- 

ket,  and  reducing  the  costs  of  production  generally. 

Although  foreshortening  of  the  period  between  the  creation  of  new 

scientific  or  technical  knowledge  and  its  successful-application  for  the 

market  has  long  been  desirable,  neither  the  means  nor  the  systems  for  ac- 

complishing  this  have  been  available.  The  earlier  effort  of  the  Department 

of  Agriculture,  with  its  experiment  stations,  county  agents,  and  pamphlets 

describing  new  methods  and  techniques,  has  proved  successful  in  its  field 

but  the  pattern  does  not  meet  the  needs  of  modern  industry,  which  are  far 

more  complex  and  sophisticated.  However, some ten  years  ago  the  coincidence 

of  four  major  trends  created  an  opportunity  for  meeting  industry’s  needs  and 

the  opportunity  was  seized  by  the  National  Aeronautics and Space  Administra- 

tion;  the  contemplated  enterprise  was  such  that  it  could  scarcely  be  under- 

taken  except  by  a  major  Federal  agency.  Originally,  the  end  desired  was  the 

prompt  and  effective  utilization  of  new  scientific  and  technical  knowledge 



Need  and  Opportunity 

€or  improving  and  expanding  industrial  production. As the  program  evolved, 

it  became  evident  that  the  organizations  and  procedures it called  for  could 

be  employed  advantageously  in  contributing  to  solutions  of  6ome of our ma- 

jor  national  problems,  such  as  transportation,  urbanization,  pollution,  and 

crime.  Because  the  over-all  enterprise  is so complex,  NASA's  activities  in 

this  increasingly  critical  area  are  just  now  getting  under  way. 

The  trends  referred  to  above  as  creating  an  opportunity  for  action 

were  of  varying  ages.  The  first  got  under  way  some  two  centuries  ago  and 

is  relatively  mature;  the  last  is  scarcely  a  quarter-century  old  but  is 

strengthening  at  an  extraordinarily  rapid  rate.  They  are  as  follows: 

Industrialization - the  complex  process  by  which  a  nation's  produc- 
tive  capacity  is  continuously  expanded  by  the  effective  application  of  new 

technical  knowledge  by  firms  organized,  staffed,  and  equipped  to  do so - 
has  been  competitive  from  the  beginning. In each  industrialized  nation 

that  operates  on  the  free  enterprise  principle,  competition  for  markets  de- 

termines  the  success  or  failure of individual  firms  and  the  gross  annual 

product  of  its  several  regions.  On  the  other  hand,  competition  between  na- 

tions  for  increasing  shares  of  the  world  market  is  also  the  rule,  regardless 

of  whether  the  competitors  are  free  enterprise  or  totalitarian  internally. 

Throughout  the  period  since V-J Day  competition  at  all  three  levels  has 

been  greatly  intensified,  especially  at  the  international  level.  This  puts 

a  special  premium  on  the  prompt  and  effective  utilization  of  new  technical 

knowledge  of  all  types. To date  the  United  States  has  been  outstandingly 

successful, as witness  a  statement  from  an  official  British  report: 

The  lead  taken over. the  past  two  decades  by  the USA in  tech- 

2 
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no log ica l   i nnova t ion ,   pa r t i cu la r ly   i n   t he   newes t   i ndus t r i e s ,   has  
been a m a j o r   f a c t o r   i n  her command of ove r seas   marke t s   i n   f i e lds  
such as a i r c r a f t ,   n u c l e a r  power,  computers, e l e c t r o n i c s  and me- 
d ic ina l   p roducts .  . . . Firms  based i n   t h e  USA have  or iginated 
nearly  two-thirds of the   successfu l   innovat ions  made over  the 
past   twenty  years ,   and  a lso  have  the  largest   individual   share ,  
about  one-third,   of  world  exports in technically  advanced  goods. 
The proport ion is even h i g h e r   f o r  some products,   such as com- 
pu te r s ,  which are immensely cr i t ical  because  of   their   pervasive 
influence  throughout  industry  and commerce. 2 

I f  w e  are t o   m a i n t a i n   t h i s   p o s i t i o n  - and f a i l u r e   t o  do so would have seri- 

ous   e f f ec t s   on   t he   na t iona l  economy - t h e   r e s o u r c e s   t h a t  American indus t ry  

requires ,   including prompt access   t o  and e f f e c t i v e   u t i l i z a t i o n  of new sci- 

e n t i f i c  and technical   information  as  i t  i s  produced,  must  continuously  be 

s t rengthened.   This   holds   not   only  for   the  large  corporat ions  in   the  f ie lds  

of a i r c r a f t ,   n u c l e a r  power,  computers,  electronics,  and  medicinal  products, 

bu t   a l so   fo r   f i rms  of a l l  s i z e s   i n  a l l  i n d u s t r i a l   f i e l d s .  As competition 

alnong the   g rea t   i ndus t r i a l i zed   na t ions   con t inues   t o   i n t ens i fy ,  i t  becomes 

increas ingly   des i rab le   tha t   our   na t iona l  economy be so r e i n f o r c e d   a t  a l l  

leve ls .  

The second  trend,  which  gives  every  evidence of continuing  to  gain 

s t r eng th ,  is t h a t  of t h e   r o l e  of research  and development  as a progress ive ly  

de t e rminan t   f ac to r   i n   t he   p rog res s  of indus t r ia l iza t ion .   Research  and  de- 

velopment,  covering a l l  the   s t eps   f rom  bas i c   r e sea rch   t o   t he   eng inee r ing  de- 

velopment  required  for  converting a l abora to ry   p ro to type   i n to  a marketable 

item, was  o r i g i n a l l y   r e f e r r e d   t o  as i n d u s t r i a l   r e s e a r c h ;   i f ,   f o r   t h e   p e r i o d  

beginning  in  1939-1940, t h i s  term is understood t o   i n c l u d e  RCD f o r   m i l i t a r y  

and aerospace  purposes, it i s  meaningfu l   for   th i s   d i scuss ion .   In  its pres- 

ent   h ighly-developed  form,   industr ia l   research  in   the  United States began i n  

1900, when the  General  Electric Research  Laboratories w e r e  opened a t  Schenec- 

tady.3  Because these   l abora tor ies   qu ick ly   demonst ra ted   the i r   va lue   to   the i r  

3 
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parent  company,  the  trend  they  initiated  gained  momentum  rapidly. By 1928, 

in  addition  to  the GE research  laboratories  at  Schenectady,  Lynn  and  Pitts- 

field,  Massachusetts,  and  Cleveland,  Ohio,  twelve  other  major  companies4 

had  established  comparable  laboratories  that  were  well  staffed and profit- 

ably  at  work;  the  Mellon  Institute  of  Industrial  Research  at  Pittsburgh  was 

servicing 53 industrial  fellowships  of  varying  size;  some 300 smaller  indus- 

trial  firms  maintained  research  laboratories  of  their own; approximately 

300 university  and  college  laboratories  regularly  performed  research  and 

testing  for  industrial  organizations; a number  bf  trade  associations  sup- 

ported  laboratory  research;  and  the  National  Bureau  of  Standards,  the  Bureau 

of  Mines,  the  Bureau  of  Chemistry & Soils,  the  Forest  Products.Laboratory, 

and  the  National  Advisory  Committee  for  Aeronautics  of  the  Federal  Govern- 

ment  conducted  research  studies of great  value  to  many  fields  of  industrial 

activity.5 

During  the  period  since  1928,  the  pattern  of  company-owned  R&D  labor- 

atories  has  been  adopted  by a steadily-increasing  number  of  large  and  mid- 

dle-size  corporations  and  the  size  and  range  of  activities  of  the  labora- 

tories  already  in  existence  have  grown.  In  1950,  for  example,  the  United 

States  had  some  2,500  industrial  research  laboratories,  varying  in  size 

from  the  many  with  less  than  fifty  employees  to  the  few  with  more  than  five 

thousand.  This  was  twenty  years  ago,  and  expansion  has  been  continous 

ever  since.  As  part  of  this  expansion,  research  institutes,  such  as  the 

Stanford  Research  Institute  at  Menlo  Park,  California,  the  Battelle Memo- 

rial  Institute  at  Columbus,  Ohio,  and  the  Midwest  Research  Institute  at 

Kansas  City,  Missouri,  have  been  created as additional  resources  in  all 

parts  of  the  country,  and  research  parks,  such  as  the  Research  Triangle  in 

North  Carolina  and  Beston  in  Virginia,  have  further  enriched  the  activity. 

4 
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In  addition,  firms  that  specialize  in R&D work  only  have  appeared  and  many 

are  quite  successful,  especially in the  electronics  and  aerospace  fields. 

The  cumulative  contributions  of  these  various  organizations  leave  no  doubt 

about  the  great  dependence  of  American  industrialization  on  industrial  re- 

search. 

The  third  trend - namely,  the  entry  on  a  grand  scale  of  the  Federal 
Government  into R&D during  World  War I1 and  its  increasing  activities  in 

this  area  to  date,  especially  after  the  Soviets  launched  Sputnik I in  late 

1957 - is  really  a  phase  of  the  growth  in  importance  of  industrial  research. 
Be  this  as  it  may,  the  magaitude  of  the  Government's  effort  along  these 

lines  warrants  its  consideration  as  a  separate  although  related  trend.  The 

rate  at  which  the  Federal  agencies  are  involved  in R&D, as  indicated  by  ex- 

penditures  for  research,  development,  and R&D plant,  testifies  to  national 

recognition  of  the  importance  of R&D to  the  Nation's  strength  and  security. 

In  fiscal  year  1940,  for  example,  $74,100,000  or  0.8%  of  the  Federal  budget 

was  expended  for R&D. With  few  exceptions,  each  succeeding  year  produced 

an  increase  in  both  Federal R&D expenditures  and  the  percentage  of  the  bud- 

get  they  represented,  until  in  fiscal  year  1968  (the  last  year  for  which 

firm  data  are  readily  available)  $17,030,200,000  or  9.5%  of  the  budget  was 

SO expended.  The  f,igure  for  1968  should  be  compared  with  the  $8,900,000,000 

that  private  industry  invested  in R&D in 1968.8 

The  record  thus  shows  that  the  Federal  Government,  although  much  later 

than  private  industry  in  establishing R&D as a  major  sector  of  its  activi- 

ties,  nevertheless  quickly  became  the  senior  partner  in  providing R&D sup- 

port.  However,  this is not  the  significant  point to be  made  here. It is 

rather  that  the  addition  of  massive  Government  funds  to  the  amounts  industry 

was  investing  in R&D so increased  the  number  of  reports  published on new 

5 
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techniques,  procedures,  materials,  and  devices  that  this  information  could 

not  be  exploited  to  the  full  advantage  of  the  economy  by  use  of  the  means 

then  at  hand.  Published  reports  of  advances  in  practically  every  field  of 

research  and  development  appeared  in  such  quantities  as  to  make  impossible 

their  prompt,  let  alone  reasonably  complete,  coverage  by an industrial  sci- 

entist  or  engineer.  This  created  the.hazard  that  potential  innovations 

could  and  in  many  instances  would  be  pre-empted  by  faster-moving  rivals  in 

the  international  competition  for  industrial  leadership  and/or  survival. 

The  origins  of  the  fourth  and  last  trend  of  the  series in which  we 

are  interested  dates  back  to  the  late  1880's,  when  Dr.  Herman  Hollerith  in- 

vented  a  punched  card  system  to  store  information  €or  use  in  compiling  the 

US census  of 1890 and  the  American  Arithmometer  Company  was  organized  to 

produce  a  comparable  mechanical  recording  system.  Hollerith's  firm - the 
Tabulating  Machine  Company - and  the  American  Arithmometer  Company  were 
the  lineal  ancestors  of  the  International  Business  Machines  Corporation 

and  the  Burroughs  Corporation,  respectively.  The  breakthrough  that  pro- 

duced  the  first  true  electronic  computer  and so initiated  the  contemporary 

computer  industry  was  achieved  by  Drs. J. Prosper  Eckert  and John Mauchly  at 

the  University  of  Pennsylvania  where,  in  1942-1946,  they  designed  and  built 

the  ENIAC  (electronic  numerical  indicator  and  calculator)  for  the Amy. 

The  company  they  organized  to  market  their  product  after  1946  became  the 

Univac  Division of the  Sperry-Rand  Corporation  when  the  latter  was  formed 

in  1955.  By  this  time,  as  a  result  of  intensive  R&D  work,  IBM  and  Burroughs, 

together  with  other  major  firms  such  as  the  National  Cash  Register  Company, 

the  Radio  Corporation  of  America,  and  the  General  Electric  Company,  had  en- 

tered  the  electronic  computer  field  and  expanded  it  with  startling  rapidity. 

Whereas  in  1950  there  were  only  some  250  computers  in  the  United  States, 

6 
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today  there  are  more  than 75,000 in  regular  use,  and  the  computer  industry 

has  become  one  of  the  largest  in  the  country.1° 

This  increase  in  the  number  of  computers  that  are  now  available, 

great  as  it  is,  nevertheless  is  not  the  most  significant  feature  of  the 

new  industry.  To  quote  from a recent  article in the & Angeles  Times: 

Present-day  computers  operate  very  fast  and  very  cheaply. 
In 1960, a  computer  could  perform 50,000 multiplications  per 
second  at  a  cost  of  about  one  dollar  per 100,000 multiplica- 
tions.  Now,  a  computer  can  carry  out 375,000 multiplications 
per  second  at  a  cost  of  about 20 cents  per 100,000 multiplica- 
tions.  And  this  20-cent  figure  is  predicted  to  drop  to  about 
five  cents  in  the  near  future. 11 

Other  capabilities  of  contemporary  computers,  such  as  the  retrieval  of  in- 

formation,  are  roughly  commensurate  in  both  speed  and  costs.  And  this  is 

the  all-important  contribution  of  the  last  of  the  four  trends  we  have  de- 

scribed,  namely,  the  ability  at  very  low  costs  of  money  and  time  to  search 

enormous  quantities  of  scientific  and  technical  articles and retrieve  what- 

ever  information  is  desired. 

This  coming to a c m o n  focus  of  these  four  trends  about  1960  cre- 

ated an opportunity  of  immense  potential  significance,  much  as  did  a  com- 

parable  but  wholly  unrelated  series  of  trends  that  occurred  much  earlier 

in  the  process  of  Western  industrialization. At the  beginning  of  the  eigh- 

teenth  century,  England's  trade  with  the  Americas,  the  Continent,  Africa, 

and  the  East,  built on accelerating  entrepreneurship  and  victories  in  wars 

with  commercial  competitors,  had  become  the  principal  source  of  her  na- 

tional  revenue.  A  Civil  War,  followed  by  the  Glorious  Revolution  of 1688, 

had  laid  the  foundations  for  the  development  of  responsible  parliamentary 

government,  with  all  the  opportunities  for  the  development  of  free  enter- 

prise  in  commerce and industry  that  eventually  it  provided.  The  movement 

7 
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of  industrial  leadership  from  London  and  the  Home  Counties  to  Laneashire, 

the  Midlands,  and  Yorkshire  had  begun.  Finally,  the  development  of a 

source  of  artificial  power - the  steam  engine - was successfully  under- 
taken  by  Thomas  Newcomen  and  by 1763 had  been  brought  to a level  of  eco- 

nomic  practicality  by  James  Watt  and  Matthew  Boulton.  And so, some  two 

hundred  years  ago,  new  technical  knowledge,  successfully  applied,  combined 

with  development  in  other  fields  to  initiate  the  first  Industrial  Revolu- 

tion,  the  effects  of  which  have  transformed  the  world. 

Industrialization,  as  has  been  noted,  is  not  only a continuing  and 

competitive  process  but  also  depends  for  success  on  the  effective  applica- 

tion  of  new  technical  knowledge  €or  the  expansion  of  production  and  the  re- 

duction  of  production  costs.  The  example  of  England's  experience  in  the 

eighteenth  century  parallels  the  situation  we  face  today.  Possibly  at a 

lower  level of ultimate  significance  but  certainly  essential  to  the  contin- 

ued  strength  and  well-being  of  our  national  economy,  the  promotion of tech- 

nology  utilization  by  means  of  computerized  retrieval of scientific  and 

technical  information,  effective  demonstration  to  industry  of  its  practi- 

cal  use-value,  and  refinement  and  strengthening  of  the  organizations  de- 

signed  to  provide  the  services  required,  has  been  initiated  by  the  National 

Aeronautics  and  Space  Administration  at a most  opportune  time. 
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11. NASA's  TECHNOLOGY  UTILIZATION  PROGRAM  AS  MATRIX FOR REGIONAL  DISSEMI- 
NATION  CENTERS 

The  National  Aeronautics  and  Space  Act  of  1958,  which  created  the  Na- 

tional  Aeronautics and Space  Administration,  instructed  the  Administrator 

to  "provide  the  widest  possible  practicable  and  appropriate  dissemination 

of  information  concerning  its  activities  and  the  results  thereof,"  to  es- 

tablish  "long-range  studies  of  the  potential  benefits  to  be  gained  from, 

the  opportunities  for,  and  the  problems  involved  in  the  utilization  of  aero- 

nautical  and  space  activities  for  peaceful  and  scientific  purposes,"  and  to 

make  "the  most  effective  utilization  of  the  scientific  and  engineering  re- 

sources of the  United  States,  with  close  cooperation  among  all  interested 

agencies  in  order  to  prevent  unnecessary  duplication of effort,  facilities, 

and  equipment."l It is  quite  apparent  that  in  preparing  these  instructions 

to  the  new  agency  the  lawmakers  who  drafted  the  Act  had  in  mind  the  potential 

value  to  the  Nation  as a whole  of a desired  enrichment  of  the  process  of  in- 

dustrialization.  They  left  to  NASA  determination  of  the  specific  objectives 

of  this  special  mission,  planning  of  the  organization  to  perform  it,  and  de- 

velopment  of  the  procedures  and  techniques  required  for  attaining  its  goals. 

When  James  E.  Webb  became  Administrator  of  NASA  in  February  1961, 

he  interpreted  quite  positively  these  provisions  of  the  Agency's  charter .2 

The  beginnings  of  one  essential  element of the  organization  called  for  were 

already  at  hand:  The  Research  Information  Division  that  had  served  the  Na- 

tional  Advisory  Committee  for  Aeronautics  had  been  carried  over  into  NASA 

Headquarters  as  the  Technical  Information  Division  of  the  latter's  Office 

of  Business  Administration,3  and  was  actively  engaged  in  processing  the  re- 
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ports  produced  by NASA's laboratories  and  contractors  and  in  providing 

channels  for  distributing  the  information  they  contained. In November 

1961 the  initial  step  was  taken  toward  a  program  to  produce  more  effective 

use  of  this  rapidly  increasing  flow  of  information  by  establishing  a  small 

Industrial  Applications  unit  in  the  Office  of  application^.^ At  this  time 

neither  the  extent  to  which  these  two  organizational  elements  would  have 

to  be  developed  nor  the  extent  of  their  interdependency  was  realized,  but 

the  beginning  had  been  made.  Since  then,  both  have  been  greatly  expanded 

and  refined  to  function  efficiently  for  technology  transfer. In April 1963 

they  were  brought  together  as  coordinate  divisions  of  an  Office  of  Technol- 

ogy  Utilization  and  Policy  Planning5  and,  with  modifications  of  title and 

expansion  and  refinement  of  functions,  they  operate  together  today. 

In  tracing  the  development  of  these  offices  of  NASA  Headquarters  that 

direct  NASA's  technology  utilization  program,  the  rather  many  changes  in 

location  they  have  experienced  within  the  Headquarters  organization,  changes 

in  relations  with  other  Headquarters  Offices,  and  changes  in  leadership  and 

titles  will  be  passed  over  in  favor of dating  and  identifying  their  princi- 

pal  operational  functions  as  they  have  been  added.  Such  administrative 

changes  as  were  made  should  not  have  been  unexpected  in  what  was  genuinely 

an  experimental  program  evolved  by  a  new  agency  with  a  hitherto  unheard-of 

mission. 

The  challenge  that  NASA  faced  in 1961 was  that  of  developing  what 

has  necessarily  become  one  of  the  world's  most  sophisticated  storage  and 

retrieval  systems  for  scientific  and  technical  information,  and  complement- 

ing  it  by  building  an  effective  organization  of  highly-competent  engineers, 

entrepreneurial  managers,  and  administrators  to  direct  the  flow  of  care- 

fully-selected  items  of  this  information  to  industrial  firms,  large  and 
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small,  for  effective  use  in  the  continued  strengthening  of  the  American 

economy.6  -Moreover,  at  this  point  in  time  the  problem  had  not  yet  been  de- 

fined,  let  alone  the  actions  required  for  its  solution  charted.  The  under- 

taking,  whose  ultimate  resu1t.s  may  very  well  rival  in  long-range  signifi- 

cance  NASA's  success  in  placing  Americans  on  the  Moon,  was  thus  a  complex 

experiment  whose  step-by-step  progress  required  the  maximum  of  controlled 

imagination,  versatility,  judgment,  and  patience. 

As  was  indicated  in  Part I of  this  study,  at  the  time  NASA  was  estab- 

lished  as  a  major  Federal  Agency,  the  accelerating  rate  at  which  new  scien- 

tific  and  technical  knowledge  was  growing  created  a  pressing  need  for  col- 

lecting  and  systematizing  such  information so that  any  item  or  part  of  it 

would  be  available  on  call.  In  terms  of  historical  precedents,  it  can  be 

argued  that  if  NASA's  charter,  as  drafted  by  the  Congress,  had  not  assigned 

this  task  to  the  Space  Agency  and  if  NASA  had 

enterprise  would  soon  have  been  undertaken  by 

for the  Nation,  NASA has proceeded  with  vigor 

promising  results  to  date. 

The  first  phase  of  NASA's  experiment  was 

not  responded  as  it  did,  the 

other  hands.  Fortunately 

and  enthusiasm,  with  most 

carried  out  during  the  pe- 

riod  from  1961  through  April  1963,  when  the  two  principal  components - the 
Office  of  Scientific  and  Technical  Information  and  the  Industrial  Applica- 

tions  Division - were  brought  together in a  single  Office  of  Technology 
Utilization  and  Policy  Planning. 

Apparently  the  first  significant  actcon  to  be  taken  in  this  phase 
came  shortly  after  the  creation in November  1961  of  the  Industrial  Appli- 
cations  unit in NASA  Headquarters. It was  the  designation  of  selected 
technical  personnel Tn each  of  the  Research  Centers  as  Industrial  Appli- 
cations  Officers.  The  duties  of  such  an  officer  were  to  identify  innova- 
tions,  both  major  and  minor,  that  his  Center had produced,  to  supply suf- 
ficient  information  about  each  innovation  to  describe  it  adequately  for  a 
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technically-trained  person,  and  to  submit  the  resultant  report  to  the In- 
dustrial  Applications  unit  in  Washington.  Renamed  Technology  Utilization 
Officers  at  a  later  date,  they  have  played  throughout  a  most  important 
role  in  the  technology  utilization  process. 

The  second  action  also  was  taken  in  November  1961,  when  the  Office 
of  Applications  contracted  with  the  Midwest  Research  Institute,  Kansas  City, 
Missouri,  to  conduct  a  regional  technology  utilization  program  for  strength- 
ening  industry  in  Missouri,  Oklahoma,  Kansas,  Arkansas,  Iowa,  and  Nebraska, 
reducing  the  out-migration  of  technical  personnel  from  these  states,  and 
raising  the  levels  of  employment  and  income  there.8  This  contract  estab- 
lished  ASTRA  (Applied  Space  Technology - Regional  Advancement)  as  the  first 
of  NASA's  Regional  Dissemination  Centers  and,  as  such,  the  pathfinder  for 
the RDC's that  came  later.  One  of  its  early  contributions  to  this  phase  of 
the  technology  utilization  process  was  the  systematic  screening  of  innova- 
tions  reported  by  the  Applications  Officers  of  the  NASA  Centers  in  order  to 
identify  those  with  the  greatest  potential  applicability  by  industry.9  In 
1963  this  practice  was  institutionalized  for  the  entire  NASA  technology  uti- 
lization  program. 

In  December  1961  the  Technical  Information  Division  (since  May  1960 
in  the  Office  of  Technical  Information  and  Educational  Programs)lO  selected 
Documentation,  Inc,  of  Washington, DC, to  establish  and  operate  under  con- 
tract  an  automated  scientific  and  technical  information  center  for  storing 
and  making  readily  available  the  rapidly-increasing  quantity o f  data  pro- 
duced  by  NASA's  space  and  aeronautics  efforts.  The  contractor  was  required 
to  select  and  acquire  documentary  materials  to  increase  the  NASA  bank  of 
scientific  and  technical  information;  abstract  and  index  such  materials; 
prepare  magnetic  tapes  recording  the  accession  numbers.ofabstracted  docu- 
ments;  prepare  printed  announcements  and  indexes  of  newly-acquired  docu- 
ments;  provide  reference  support;  and  compile  bibliographies  in  specialized 
fields.  The  products  were  to  be  for  use  by  NASA,  NASA's  contractors,  other 
participants  in  the  space  program,  and,  on  request,  other  members  of  the 
scientific  and  engineering  communities. 11 The  working  relationship  thus 
initiated  has  continued  to  the  present, with the  resulting  facility  (STIF - 
Scientific  and  Technical  Information  Facility)  making  major  contributions 
to  the  advancement  of  NASA's  technology  utilization  program. 

In  January  1962  the  Technical  Information  Division  arranged  for  STIF 
to  make  available  the  reports  of  NASA's  Centers  and  contractors  in  both 
full-size  copy  and  microform.  This  adoption of microform  not  only  lowered 
the  costs  of  storage  and  duplication  but  also  provided  reduced-size  copy 
that  could  be  read  by  use  of  relatively  inexpensive  equipment  and  which, 
moreover , could  provide  good  quality  hard  copy. 12 

In February  1962  NASA  initiated  Flash  Sheets  for  the  general  dissemi- 
nation  of  selected  technical  information.  Prepared  by  Applications  Offi- 
cers  in  the  Centers,  these  were  single-page  descriptions  of  innovations 
produced  by  NASA  R&D, each consisting of a  brief  but  adequate  description 
of an  item  or  process  and  a  statement  of  its  space  use.13  As  such,  the 
Flash  Sheets  were  the  lineal  antecedents  of  the  more  comprehensive  Tech 
Briefs  that  were  introduced  in  April  1964. 
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In  April 1962 STIF,  as  planned  by  the  Office  of  Scientific and Tech- 
nical  information,  assumed  publication  of  Technical  Publication  Announce- 
ments  (TPA),  a  journal  of  abstracts  and  indexes  of  NASA  and  NASA  contrac- 
tor's  reports,  issued ~emimonth1y.l~ Distributed  to  NASA  technical and ad- 
ministrative  personnel,  NASA  contractors  and  subcontractors,  grantees,  and 
consultants,  and  many  university  and  public  libraries,  and  available  by 
subscription  or  payment  of  single-copy  costs,  it  was  renamed  Scientific & 
Technical  Aerospace  Repihrts  (STAR) on 1 January  1963. As the  major  abstract 
journal  tor  the  great  majority  of  all  aerospace  R&D  reports,  STAR  rapidly 
attained  great  popularity  because  of  its  use-value  in  many  fields;  Rosen- 
bloom  characterized  it  as  the  primary  mechanism  for  reporting  new  technol- 
ogy.  15 

In  the  late  summer of 1962  the  Office  of  Applications  made  a  grant  to 
the  Denver  Research  Institute  of  the  University  of  Denver  to  conduct  a  study 
of such  actual  transfer of technology  from  the  space  field  as  had  already 
been  accomplished.  The  pubpose  of  the  study  was  not  only  to  identify  and 
record  such  transfers  but  also  to  use  the  information  gained  to  throw  light 
on  what  was  still  a  relatively  unknown  process.  This  contract  is  an  early 
example  of  the  imagination  and  ingenuity  that  have  characterized  the  work  of 
the  men  in  NASA  Headquarters  who  have  been  charged  with  developing  effective 
technology  utilization.  The  contract  was  completed  by  submission  of  a  re- 
port  of  the  f  indings  in  1963.16 

In  December  1962  the  Office  of  Applications  contracted  with  Indiana 
University  €or  establishment  of  a  Regional  Dissemination  Center  (ARAC - 
Aeros  ace  Research  Applications  Center)  to  serve  the  industry  of  that  re- 
gi~n.'~ By the  terms of the  contract,  ARAC  was  to  receive  regularly  the 
magnetic  tapes  that  STIF  prepared  for  STAR  (and  ultimately  were  available 
for  International  Aerospace  Abstracts)  and  to  use  the  Unhrersity's  computers 
for  automated  retrieval of information  needed.  Like  ASTRA  in  Kansas  City, 
this  second  RDC  to  go  into  operation  attacked  its  problems  with  judgment  and 
considerable  -creativity.  By  mid-1963,  for  example,  it  had  developed  and  put 
into  nee  custom  interest  profiles  (CIP's),  a  device  by  which  the  technical 
needs  of  an  industrial  firm  could  be  matched  with  relevant  abstracts  from 
the  NASA  information bank. 18 

In  January  1963  the  Office of  Scientific  and  Technical  Information  con- 
tracted  with  the  Institute of Aerospace  Sciences  (which  shortly  thereafter 
became  the  American  Institute of Aeronautics  and  Astronautics  by  merger  with 
the  American  Rocket  Society)  for  the  semimonthly  publication  of  a  journal of 
abstracts  and  indexes  of  the  open  literature  on  aerospace  developments  and 
the  production  of  accompanying  magnetic  tapes.19  This  journal,  termed  Inter- 
national  Aerospace  .Abstracts (IAA), conformed  to STAR,'s format  and  quickly 
became  worldwide  in  coverage.  In  preparation  for  this  move,  NASA  had  davel- 
oped  standard  indexing  terms  by  means of which  STAR  and I A A  were  in  all  re- 
spects  compatible;  they  were  incorporated in a  Subject  Authority = (SAL), 
which  was  issued  to  guide  the  selection  of  indexing  terms  and  thus  facilitate 
the  retrieval  of  indexed  documents. 

Keeping in mind  the  scope  and  complexity  as  well  as  the  novelty  of 
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PL 85-568's technology  utilization  requirement,  the  accomplishments of this 

first  phase  of  the  enterprise,  from  February 1961 through  April  1963,  gave 

good  promise  of  eventual  success.  The  initial  step  had  been  the  creation 

in  NASA  Headquarters of the  nucleus  of  a  major  office  to  be  responsible  for 

planning  and  directing  the  undertaking.  The  fact  that  this  nucleus  consisted 

of  two  as  yet  loosely-related  organizations - the  Technical  Information  Divi- 
sion  in  the  Office  of  Business  Administration  and  the  Industrial  Applica- 

tions  unit  in  the  Office  of  Applications - testifies  to  the  novelty  of  the 
assignment  and  the  experimental  character of the  over-all  project;  at  the 

same  time,  it  indicates  sound  judgment  in  recognizing  that  solution  of  the 

problem  would  turn  on  two  fulcra,  namely,  the  collection  and  availability 

in  usable  form  of  the  technical  information  needed  and  an  organization  and 

procedures  for  identifying  such  items  of  this  information  as  would  have 

the  greatest  probability  of  adoption  or  adaptation  by  industry,  effectively 

bringing  them  to  the  attention of industrial  firms,  and  designing  and  re- 

fining  the  transfer  process. 

Both  organizations  promptly  attacked  their  problems.  The  Office  of 

Scientific and Technical  Information  created  by  contract  a  Scientific  and 

Technical  Information  Facility  (STIF)  to  provide  technical  information 

services of advanced  types,  with  instructions  to  computerize  at an early 

date  such  operations  as  would  benefit  thereby.  Within  four  months STIF 

greatly  improved  the  format of the  much-used  aerospace  abstract  journal 

(Tm, then,  after  eight  months,  STAR)  for  free  distribution  within NASA 

and  to  NASA  contractors  and  subcontractors  and  sale  to  others.  Intended 

primarily  for  in-house  use by NASA and  NASA  contractors ( in which capacity 

it  has  maintained  a high value),  STAR, togethr with the  magnetic  tapes 

recording the accessfon  nubercs of the  abstfacts, was promptly  adopted  by 
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the RDC's as their  principal  source  of  technical  information.  As  NASA  gained 

experience,  it  became  evident  that  the  process  of  technology  utilization, 

in  order  to  be  effective,  required  ready  access  to  technical  information 

from  sources  other  than  NASA  and  NASA  contractors'  R&D;  accordingly,  in 

January  1963  the  Office  of  Scientific  and  Technical  Information  contracted 

with  the  Institute  of  Aerospace  Sciences  for a journal  of  abstracts  and  in- 

dexes,  with  accompanying  magnetic  tapes,  for  the  open  literature  on  aero- 

space  developments. It is  not  clear  whether  at  this  time  it  was  recognized 

that  effective  technology  utilization  required  also  the  availability  of  com- 

parable  information  about  advanced  developments  in  other  fields,  such  as 

chemistry  and  biomedicine,  to  the  NASA  information  bank;  nevertheless,  the 

establishment  of IAA was  the  first  of a continuing  series  of  expansions  of 

that  bank,  to  the  great  advantage  of  technology  utilization  as a process. 

The  first  significant  step  taken  by  the  Industrial  Applications  unit 

was  basic  and  of  constantly-increasing  value;  this  was  appointment of In- 

dustrial  Applications  Officers  (later  termed  Technology  Utilization  Offi- 

cers)  in  the  NASA  Research  Centers, to identify  innovations  and  provide  de- 

scriptions  of  them  for  the  Industrial  Applications  unit's  review  and  pro- 

cessing  for  dissemination.  The  next  step  was  unquestionably  the  most  dis- 

cerning  of  all  the  actions  taken  during tMs first  phase  of  NASA's  technol- 

ogy  utilization  program.  It  had  long  been  recognized  that  the  mere  dissemi- 

nation of  printed  information,  technical  or  otherwise,  without  personalized 

contacts and skilled  assistance in its  utilization,  gave  small  probability 

that  any  considerable  part  of  it  would be put  to  use.  Accordingly,  before 

the  end  of 1961 the.  Office  of  Applications  contracted  with  the  Midwest  Re- 

search  Institute  for  establishment of ASTRA,  the  first of its  Regional  Dis- 

semination  Centers,  to  provide such stimulation  and  services  to  the  indus- 
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trial  firms in its  region. A year  later  a  contract was awarded  to  the In- 

diana  University  Foundation  for  the  second RDC - ARAC, at  Bloomington,  In- 
diana.  Both  of  these  centers  promptly  demonstrated  the  advantages  and  in- 

dicated  the  necessity  of  carefully-planned  entrepreneurial  promotion  and 

personalized  services  in  developing  technology  transfer.  Early  in 1962 

the  Office  of  Applications  provided  for the preparation  and  distribution 

of  Flash  Sheets - single-page  descriptions  of  innovations  produced  by  NASA 
and  NASA  contractors  that  promised  to  have  good  potential  for  technology 

transfer.  These  were  distributed  to  NASA  technical  and  administrative  per- 

sonnel  and  to  NASA  contractors  and  subcontractors  in  order  to  promote  uti- 

lization  in  work  under  way  of  developments  already  completed;  as  such,  they 

were  replaced in 1964 by  Tech  Briefs,  which  were  somewhat  more  'complete  and 

were also made  available  through  the RDC's and  by  sale  by  the  Government 

Printing  Office. 

By  such  actions  the  cognizant  offices  of  NASA  Headquarters, in the 

amazingly  short  period  of  slightly  more  than  two  years,  laid  the  founda- 

tions  for NASA's development  of  technology  transfer  and,  by  the  actions 

taken,  created  the  over-all  pattern  of  the  program  to  be  developed. 

The  second  phase  of  NASA's  experimental  enterprise in developing 

technology  utilization  dates  from  the  creation  of  the  Office o f  Technology 

Utilization  and  Policy  Planning  in  April 1963, in  which  the two major  Head- 

quarters  components  were  finally  brought  together  as  the  Office of Scien- 

tific  and  Technical  Information  and  the  Office  of  Technology  Utilization. 

For  the  purposes  of this study,  this  phase is considered as having  contin- 

ued  to  the  present.  As was  done in summarizing  the  achievements  of  the 

first  phase,  the  major  actions  taken  to  expand,  refine,  and so make  more 

effective  NASA's  program  for  technology  utilization will be  dated  and 
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briefly  described. 

Early in the  spring  of 1963 the  Office  of  Scientific  and  Technical 
Information,  drawing on the  services  of  qualified  technical  personnel in 
the NASA Research  Centers,  developed  a  pilot  program  for  the  selective  dis- 
semination  of  information (SDI). This was accomplished  by  preparing  sub- 
ject-matter  profiles  which  then  were  matched  by  the  computers  at  STIF  with 
the  relevant  reports  and  other  items  indexed  in  STAR  and IAA.20 Produced 
on  request,  they  provided  readily-usable  current  awareness  information in 
a  considerable  number  of  technical  fields  for  NASA  personnel  and NASA con- 
tractors  and  subcontractors.  This  pilot  effort  led  to  NASA's  SCAN  program 
of  today. 

Shortly  after  its  establishment,  ARhC  initiated  a  procedure  that  came 
to  be  termed  retrospective  search  service. In effect,  it  is  a  primarily 
computer  search  of  the  available  information  bank  to  identify  the  abstracts 
relevant  to  solution  of  a  particular  technical,  managerial,  or  marketing 
problem;  as  such,  it  is  tailored  to  the  special  requirements of an  individ- 
ual  client.21  Once  its  character  and  use-value  had  been  demonstrated,  it 
was employed  by  the  other RDC's as they  were  established  and  has  quite  sat- 
isfactorily  met  a  special  need  of  the  technology  transfer  process.  It 
should  be  noted  here  that  the  several RDC's have  made  many  other  contribu- 
tions  to  the  further  development  of  technology  utilization;  however,  regard- 
less  of  their  significance,  these  contributions  will  not  be  identified  in 
this  listing  of  actions  but  rather  will  be  identified  and  discussed  in  the 
following  Part 111, which  deals  with  the RDC's in detail. 

In  April  1963  NASA  and  AEC  agreed  to  standardize  the  microminiaturized 
copies  of  their  respective  scientific  and  technical  reports  by  the  use  of 
microfiche (a  4"x6"  transparency  carrying  up  to 60 pages  of  text,  from  which 
full-size  hard  copy  can  be  made  by  suitable  equipment).  Subsequently,  the 
Federal  Council  for  Science  and  Technolog  directed  all  executive  agencies 
to  adopt  this  standard  for  their  reports. 32 

As the  number of innovations  reported  by  Technology  Utilization  Offi- 
cers  in  the  NASA  Research  Centers  increased,  in  the  late  spring  of  1963  the 
Technology  Utilization  Division  contracted  with  seven  industrial  research 
organizations  to  assist  in  evaluating  innovations  that  had  good  potential 
for  industrial  use .23 The information so obtained was essential  to  the  se- 
lection  of  subjects  for  Flash  Sheets  and,  beginning  in 1964, for  Tech  Briefs. 
Some  of  the  research  organizations  selected  for  this  work  are  still  employed 
for  these  purposes. 

In  the  latter  part  of 1963, at  the  Office  of  Technology  Utilization's 
request,  it  was  decided  that,  beginning 1 January  1964,  all  NASA  R&D  con- 
tracts  should  incorporate  a  "new  technology"  clause,  requiring  the  contrac- 
tor to report in detail  all  patents  innovations,  and  state-of-the-art  ad- 
vances  produced  under his contract .14 

Late in 1963 the  Office  of  Technology  Utilization  initiated  publica- 
tion  of  Technology  Surveys,  which  are  state-of-the-art  summaries  that  iden- 
tify  substantial  technical  advances  in  various  fields  of  interest  to  indus- 
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try.   Revised  periodically,   they  comprise a significant  element  of NASA's 
cont inuing   publ ica t ions  and have many uses .  A t  this t ime  the  Off ice  of 
Technology  Uti l izat ion also began  publ icat ion of  Technology U t i l i z a t i o n  Re- 
por t s ,   which   g ive   de ta i led   descr ip t ions  of especially-promising  innovations 
These  also  have  been  kept up t o  date.25 

In January  1964 the Off ice  of  Technology Ut i l i za t ion   con t r ac t ed   w i th  
Wayne S ta t e   Un ive r s i ty  a t  Detroi t ,   Michigan,   for   es tabl ishment  of t h e   t h i r d  
RDC (CAST - Center   for   Applicat ion of Sciences and  Technology).26  During 
the  next  few  months, two more R D C ' s  were es tab l i shed   by   cont rac t   wi th   the  
North  Carolina  Science  and  Technology Research Center a t  Durham, North Car- 
o l i n a  (NC STRC - North  Carolina  Science and  Technology  Research  Center),27 
and the   Un ive r s i ty  of P i t t sbu rgh  (KASC - Knowledge Avai labi l i ty   Systems 
Center) . 28  I n  March 1965 a con t r ac t   w i th  the Univers i ty  of New Mexico pro- 
duced t h e   s i x t h  RDC a t  Albuquerque, New Mexico GAC - Technology  Applica- 
t ion  Center) .29 The seventh RDC was establ ished  in   October   1966  by con- 
tract wi th   the   Univers i ty  of Southern  Cal i fornia  a t  Los h g e l e s  (WESRAC - 
Western  Research  Application  Center)  ,30  and i n  Apr i l  1967 a cont rac t   wi th  
the   Un ive r s i ty  of Connecticut a t  S t o r r s   c r e a t e d   t h e   l a s t  RDC to   be  es tab-  
l i s h e d  (NERAC - New England  Research  Application  Center) .31 This series 
of   act ions  provided  the  Off ice  of Technology  Uti l izat ion  with  the  entre-  
p reneur i a l   f i e ld   agenc ie s   fu rn i sh ing   pe r sona l i zed   s e rv i ces   t ha t  i ts over- 
a l l  program  required. 32 

In  February  1964 the Off ice  of Technology  Uti l izat ion  contracted 
with  Southeastern  State   Col lege a t  Durant, Oklahoma, t o   e s t a b l i s h  a iacil- 
i t y  which,  al though  generally  comparable  in  function  to  the  other R D C ' s  
nevertheless   has   not   been  regarded by NASA Headquarters   as  a ful l - f ledged 
RDC.33 T h i s   f a c i l i t y  (TUSC - Technology Use Studies  Center)  charges no 
f e e s   t o  i t s  c l i en t s   because  of t h e   r e g i o n ' s   r e l a t i v e l y  low indus t r i a l   l ev -  
e l  and ,   un t i l   1969,  i ts  servkces were r e s t r i c t e d   t o  a 19-county  area of 
southeas te rn  Oklahoma. 

In  April   1964 the Off ice  of Technology Ut i l i za t ion   r ep laced   t he  
Flash  Sheets  that had been  provided  since  February  1962  by Tech Br ie fs .  
The new documents  described in   g rea t e r   de t a i l   such   ae rospace   i nnova t ions  
of p o t e n t i a l   u s e   t o   i n d u s t r y   a s  had been   s e l ec t ed   by   t he   j o in t   e f fo r t s  of 
the  Off ice   of   Technology  Uti l izat ion  and  the  industr ia l   research  organiza-  
t ions  working  under  contract  on t h i s   t a s k ;  many of them contained  diagrams 
of the  device  or  procedure  reported,   and a l l  l i s t e d  its p a t e n t   s t a t u s  and 
s t a t e d  where to   wr i t e   fo r   add i t iona l   i n fo rma t ion .   D i s t r ibu t ion  was by a 
spec ia l   mai l ing  list of f i r m s   t h a t  had reques ted   t echnology  u t i l i za t ion  
pub l i ca t ions ,   t r ade   pub l i ca t ions ,  and t h e  news media; i n   a d d i t i o n ,   i n d i -  
v idua l  Tech B r i e f s  were f o r  sale by the Government P r i n t i n g  Off ice.34 
S h o r t l y   a f t e r   p u b l i c a t i o n  of  Tech Br i e f s  was i n i t i a t e d ,   t h o s e  of outstand- 
ing   po ten t i a l   u se  were supplemented  by Technical Support  Packages  (TSP's), 
which  provided  considerably more in fo rma t ion   t han   t he   o r ig ina l  Tech  Brief 
contained.  

I n  March 1966 the ques t ion  was r a i s e d   i n  the NASA Authorizat ion Hear- 
ings   be fo re   t he  House  Committee  on Science  and  Astronautics of t h e  RDC's  
even tua l ly   a t t a in ing  a f i n a n c i a l   p o s i t i o n   b y   v i r t u e  of the   fees   pa id   by  
their c l i e n t s   t h a t  would enable  them no  longer  to  need NASA funds   fo r   t he i r  
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operation.35 In response,  later in that  year  the  Technology  Utilization 
Division,  apparently  without  thorough  analysis  of  the  factors  involved, 
notified ASTRA and  the  other  RDC's  then in operation  that,  after  a  given 
period  of  years (in ASTEU's  case,  three  years)  they  should  be  sufficiently 
self-supporting as  no longer  to  require  NASA  contract  funds.36  Adoption 
of  this  policy  compelled  the  RDC's  then  active  to  change  materially  their 
philosophy  of  operations. The contracts  for  continuance of the  work  of 
ARAC  and  CAST  that  became  effective in January 1967 required  each  to  price 
its  services in accordance  with  their  actual  costs,  and  subsequent  RDC  con- 
tracts  have  contained  a  comparable  clause. 

In  the  early  spring  of 1966 the  Technology  Utilization  Division, ex- 
panding  its  coverage  of  potential  transfer  fields,  instituted  a  Biomedical 
Applications  Program  to  further  dissemination  of  the  findings  of  aerospace 
research in this  field  to  biomedical  researchers in the  universities  and 
medical  research  institutes of the  country. In order  to  implement  this 
program,  small  Biomedical  Applications  Teams  (BATeams)  were  formed  at  Mid- 
west  Research  Institute  at  Kansas  City,  Missouri,  Research  Triangle  Insti- 
tute  at  Durham,  North  Carolina,  and  Southwest  Research  Institute  at 
Antonio,  Texas,  to  service  biomedi'cal  researchers  wherever  located. 3YanIn 
most  cases  the  searches  of  the  NASA  information  bank  that  were  called  for 
were  performed  by  appropriate  RDC's. 

At  about  the  same  time  the  Scientific  and  Technical  Information  Di- 
vision  supplemented  the  SDI  program  by  developing  Selected  Current  Aero- 
space  Notices ( S C A N ) .  These  differed  from  the SDI's in that they  individ- 
ually  covered  broader  fields  of  technical  interest  and so were  usable  by a 
wider  range  of  engineers  and  scientist^.^^ 

In  the  latter  part of 1966 the  Technology  utilization  Division  again 
expanded  its  coverage of potential  transfer  fields  by  initiating  the  COSMIC 
program, so named  after  the  Computer  Software  Management  Information  Center 
that the  University of Georgia  established  by  contract  to  implement  this 
program.39 In the  course  of  its  over-all  work  since 1958, NASA  had  devel- 
oped  many  advanced  computer  programs  and  procedures,  information  about 
which  could  be  used  most  advantageously in many  nonaerospace  areas.  On  re- 
quest,  COSMIC  made  such  information  available  at  moderate  costs. 

Toward  the  end  of 1966 the  Technology  Utilization  Division  contracted 
with  Oklahoma  State  University  for  a  2-year  feasibility  study  of  introduc- 
ing the  results  of NASA's R&D into  college  classrooms  by  arranging  for  their 
incorporation in standard  engineering  textbooks  and  preparing  instructional 
monographs  for  use  by  engineering  students.40 The work  thus  initiated  has 
been  promising  but  as  yet  little  definite  progress  has  been  made. 

In mid-1967, with  the  approval  of  the  Technology  Utilization  Division, 
the  directors  of  the  RDC's  agreed  to  hold  quarterly  meetings  to  discuss 
their  common  problems  and  exchange  information  about  techniques  and  proce- 
dures. To this  end,  they  organized an association  termed  ACORDD  (Action 
Council  of  Regional  Dissemination  Directors).41  These  meetings  have  been 
held  regularly,  with  representatives of the  Technology  Utilization  Division 
attending,  to  the  advantage  of  all  concerned. 
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Late in  1967 the Sc ien t i f i c   and  Technical Information  Division ub- 
l i s h e d  the f i r s t   e d i t i o n  of the NASA Thesaurus,  which  superseded SAL.12 
Based on   the  STAR and IAA indexing  from  1962  through  1966, t h i s  3-volume 
document contained  approximately  15,000  indexing terms, scope  notes ,  lists 
of  subject  categories,   and  appropriate  cross-references.43 -It was immedi- 
a t e l y   p u t   t o   u s e   b y  STIF and  the RDC's for   guidance in  subsequent  cross- 
referencing  and the retrieval of  aerospace  information. 

Beginning i n  1968,   the  Technology  Uti l izat ion  Divis ion  took-posi t ive 
ac t ion   to   b roaden   the   coverage  of t h e   i n f o r m a t i o n   b i i k   a v a i l a b l e   t o . t h e  
R D C ' s  so that each would have a "one-stop" c a p a b i l i t y   f o r  i t s  t echn ica l  
information service t o   c l i e n t s .   P r i o r   t o  this move, normally  the  only re- 
course  an RDC had for  supplementing the STAR and IAA t apes  was manual 
search  of   other   index  and  abstract   services;  KASC, f o r  example,  since  1966 
had  been  making  such  manual searches of United  States  Government Research 
and  Development Reports  and AEC Reports  and  United  States Government  Pa- 
t e n t  l i t e r a t ~ r e . ~ ~  Some of t h e  RDC 's, however,  had a l ready  moved on t h e i r  
own i n i t i a t i v e   t o   o b t a i n   m a g n e t i c   t a p e s  of spec ia l i zed   r epor t  areas; f o r  
example, NC STRC began work i n  1967 t o   o b t a i n   t h e  ITT t a p e s   f o r   t h e  ab- 
stracts contained i n  t h e  Textile Technology  Digest .45 By 1969,  however, 
magnet ic   t apes   for   t en   abs t rac t ing   or   indexing   journa ls  were a v a i l a b l e   f o r  
RDC use ;   for   e f f ic iency   of   opera t ion ,   ind iv idua l  RDC's assumed respons ib i l -  
i t y   f o r   s e a r c h i n g   s p e c i f i c   t a p e s   f o r . o t h e r  R D C ' s  and BATeams and. TATeams 
as well as for  themselves.46 

On t h e  basis of favorable  experience with t h e  BATeams t h a t  had been 
i n s t i t u t e d   i n   e a r l y   1 9 6 6 ,  i n  1968  the  Technology  Util ization  Division con- 
t r a c t e d  with the Resea rch   T r i ang le   In s t i t u t e   fo r   e s t ab l i shmen t  and  direc- 
t ion   o f  a Technology  Application Team (TATeam). The purpose of the  pro- 
gram i t  represented was  experimentation with technology  t ransfer   for  so- 
l u t i o n  of the publ ic   sector 's   problem of a i r  p o l l u t i o n .   I n  1969 two 
o the r  TATeams were crea ted  a t  I l l i n o i s   I n s t i t u t e  of  Technology  Research 
I n s t i t u t e  and  Stanford  Research  Inst i tute .  A l l  employ one  or more RDC's 
f o r   t h e  computer  searches  they  require.47 

Also i n  1968  the  Scient i f ic   and  Technical   Infomation  Divis ion,   af-  
ter completing a series of tests, con t r ac t ed   fo r  the development of a re- 
mote-control  information  system (RECON) by  which  an  individual a t  a type- 
writer i n ,   s a y ,  a NASA Research  Center  could  have  practically  immediate 
on-line access t o  NASA's en t i r e   i n fo rma t ion  base through  the  computers a t  
STIF.  The c i t a t i o n s   d e s i r e d  would promptly  be  displayed  on  the  cathede- 
ray   tube  of t he  RECON console  at the Center  where  the  request  originated.  
The RECON system is a l r e a d y   i n   u s e  .48 

T h e  p r inc ipa l   ac t ions   t aken   dur ing   th i s   second  phase  of NASA's de- 

delopment of t echno logy   u t i l i za t ion   bea r   ou t   t he   po in t  made i n  t h e  com- 

ments   on  the  f i rs t   phase,   namely,  that the  accomplishments of t h e   f i r s t  

phase had c rea t ed   t he   ove r -a l l   pa t t e rn  of t h e  program to  be  developed. 
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The  work  of  the  period  since  the  establishment  of  the  Office  of  Technology 

Utilization  and  Policy  Planning  in  April 1963 can be characterized as ex- 

pansion,  elaboration,  and  refinement  of  this  pattern,  accomplished  for  the 

most  part  on  the  basis  of  analysis,  experimentat€on,  and  accumulating ex- 

perience. 

Apart  from  the  expansion  and  consolidation  of  organization  and  sup- 

porting  facilities  and  services,  the  most  significant  moves  made  were  the 

creation  of a national  network  of  Regional  Dissemination  Centers,  the 

broadening  of  the  information  base  available  to  include  most  significant 

fields  of  scientific  and  technical.  activity,  the  stimulus  provided  for  an 

amazingly  rapid  growth  of  national  information  services,  the  initiation 

of  action  to  bring  to  bear  accumulated R&D findings  for  solution  of  prob- 

lems of the  public  sector,  and  rapidly-established  recognition  (which  is 

not  confined  to  the  United  States)  of  the  role of technology  utilization 

in  the  current  phase  of  continuing  industrhlization.  On  the  negative 

side  there  must be noted  a  certair.  slowness in recognizing  that  the  NASA 

technology  utilization  program,  by  its  very  character,  requires,  for  ef- 

fectiveness  as  well as for  efficiency,  expansion  to  a  Government-wide  op- 

etation  and  the  availability  of  scientific  and  technical  information  from 

all  relevant  areas,  a  lack  of  consistency  in  providing  some  services at 

no  cost  to  the  user  while  requiring  other  services  of  the  same  categories 

to  be  on  a fee basis,  and  tendencies  on  the  part  of  both  Congress  and  NASA 

Headquarters  to  expect  the RDC's, which are the  cutting  edge  of  the  novel 

and  far-reaching  technology  utilization  enterprise,  to  become  self-suffi- 

cient  in  what  historically  must  be  termed  overnight:. 

The  actLons  taken  since.  April 1963, beginnhg w€th establishment  of 

the  Office of Technology  Utilization  and  Policy  Planning,  support  the  prem- 
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ise  that  technology  utilization is an integral  process  whose  principal  fac- 

tors  are  the  prompt  provision of all  the  scxentific and technical  informa- 

tion  required,  entrepreneurial  activities  to  promote  the  effective  utili- 

zation  of  such  information  by  industry  and the public  sector,  and  imagina- 

tive  management  to  refine  the  structure  of  the  over-all  operation  in  order 

to  obtain  optimal  acceptance  and  utilization  of  the  process  itself.  Inas- 

much  as  industrialization  remains  a  national  process,  it  follows  that  the 

entrepreneurial  and  management  elements  of  technology  utilization,  which 

is  the  current  incremental  factor in industrialization,  must  be  conducted 

on a  national  basis;  contrariwise,  the  collection,  but  not  necessarily 

the  processing,  of  scientific  and  technical  information  should  be  world- 

wide. 

As regards  the  provision-of-information  factor,  the  achievements  of 

the  Scientific  and  Technical  Information  Division  during  this  second  phase 

have  been  outstanding.  Not  only  have  useful  special-purpose  devices,  such 

as  selective  dissemination  of  information, SCAN,  and RECON, been  designed 

and  put  into  use,  but  also  microfiche, as a  means  of  lowering  costs  and 

reducing  the  time  required  for  obtaining  hard  copies  of  reports,  and  the 

NASA Thesaurus,  which  was  needed  for  reliable  indexing  of  reports.,  have 

been  provided. 

From  the  viewpoint  of  establishing  technology  utilization  as  an  in- 

creasingly  productive  factor  of  present-day  industrialization,  the  Technol- 

ogy  Utilization  Division's  establishment  of  a  national  network  of  Regional 

Dissemination  Centers was crucial. As has  already  been  noted,  the  mere 

dissemination  of  printed  information  describing  scientific  and  technical 

advances has a  very low probability  of  producing  technology  transfers on a 

large  scale.  What is required,  as  the  appended  statements  of  men  who  have 
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studied  and  have  had  experience wlth technology  utilization  as  a  process 

indi~ate,~g is the  ready  availability  of  personalized  services,  not  only  to 

promote  the  idea of technology  transfer  but  also  to  implement  it  effectively. 

The RDC's, together  with  the  BATeams  and  TATeams in their  special  areas, 

are  the  technology  utilization  program's  field  agencies  that  provide  these 

services.  As  such,  they  are  indispensable  to  the  over-all  operation  of 

the  program. 

As  progress  reports  from  individual RDC's attest  from  as  early  as 

196S50  and as the  actions  taken in 1968-1969  demonstrate,  it  must  be  recog- 

nized  that  the  information  base  available  to  the  RDC's  must  be  sufficiently 

inclusive  of  the  many  fields  of  scientific  and  technical  innovations  ade- 

quately  to  meet  the  needs  of RDC clients.  In  order  to  attain  such  coverage, 

it  is  not  necessary  that  each  and  every  RDC  have  its own in-house  coverage 

of  the  necessary  abstracting  journals  and  their  magnetic  tape  indexes;  it 

has  been  arranged  that  in  addition  to  STAR  and IAA, which  every RDC has  and 

keeps  up  to  date,  individual  RDC's  specialize  in  such  sources  as  Chemical 

Abstracts (KASC) , the  Engineering  Index  ;.(ARAC),  and DOD reports (NC STRC) , 
and,  on  request  from  another RDC or  from  a  RATeam  or  a  TATeam,  perform  any 

particular  search  desired. 

The  impetus  created  by  NASA's  technology  utilization  program  greatly 

stimulated  the  development  of  abstracting  journals  with  magnetic  tapes  of 

the  accession  numbers  of  the  abstracts  each  publishes.  The  initiation of 

STAR  and  its  tapes  in  April  1962  and of IAA in  January  1963,  both  of  which 

were  sponsored  by  NASA,  led  to  imitation  in  at  least  eight  other  fields  of 

science  and  technology,  beginning  in 1964.51 In addition,  a  number of ab- 

stracting  journals  for  which.  no  magnetic  tapes  are  yet  available  to  the 

RDC's (Nuclear  Science  Abstracts  is  an  example)  are  received  by  or  are  avail- 

I 
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able  to  the  RDC's;  if  they  cover  fields  of  interest  to  RDC  clients,  they 

must  be  searched  manually.  The  computerization  of  abstract  accession  num- 

bers  for  these  journals,  which  is  essential  to  efficient  search  operations 

by  the  RDC's,  thus  reflects  a  movement  initiated  by  NASA.  Not  only  does 

this  over-all  program  have  enormous  implications  for  scientific  and  engi- 

neering  research  as  well  as  for  technology  transfer,  it  also  has  greatly 

stimulated  growth  of  the  information  industry  and of its  base,  the  computer 

industry,  in  the  United  States.5Z  Although  presented  from  a  broader  view- 

point  than  that of NASA's  technology  utilization  program,  the  recent  tes- 

timony  of  Thomas 0. Paine,  the  Administrator  of  NASA  since  early  April 

1969,  before  the  Senate's  Committee  on  Aeronautical  and  Space  Sciences,  is 

both  relevant  and  emphatic: 

An excellent  example  of  space-stimulated  technical puo- 
gress  is  the  impact  of  new  space  requirements  on  the  computer 
industry. . . . Challenging  the  best  talents  of  our  Nation 
in  this  way - to  produce  both  hardware  and  the  programing  that 
makes it  useful - has  helped  the U.S. computer  industry  to  at- 
tain  its  present  dominant  world  position. . . . The  economic 
health  and  growth  of  this  vital  segment of U.S. industry  is 
creating  significant  national  capital, now and  for  years  to 
come.  NASA is proud  of  the  degree  to  which  our  stimulus  and 
support  of  technological  advance has encouraged  and  assisted 
the  computer  industry's  .growth.53 

In  addition,  it  should  be  noted  that  initiation  of  the  COSMIC  program  by 

NASA  in  1966 has had  a  positive  but  as  yet  unmeasured  influence  on  both  the 

information  and  the  computer  industries. 

Accumulating  experience with technology  transfer for industry,  plus 

the  increasing  number  and  availability of information  so;lrces  about a great 

variety of technical  and  managerial  innovations,  led  NASA  in  1968  to  initi- 

ate  TATeams  €or  service in solving  problems  of the public  sector.  Although 

this  program is as  yet  quite  small,  its  potential  in  such  fields  as  the  re- 
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duction of pollution and the improvement of mass transportation Is.most 

promising. 

All of these actions and their results add  up to  increasing  recogni- 

tion in  the  United States and  abroad,  especially in industrialized  countries 

such  as  Great Britain and  Japan, of the fact  that  effective  technology  utili- 

zation is the current  extension of R&D activities  responsible  for  the  contin- 

ued strengthening  of  national  ec~nomies.'~ On this  point  also,  Dr. Paine's 

views of the  significance of  NASA-induced technology  transfers are unequivo- 

cal : 

Some  are  real,  some  are  prospective,  some  are  still to  be 
tested in the  rigorous  climate of a competitive  marketplace. . . . Some may only  find  limited  application;  others may in 
time  become the nucleus of new industries. In my opinion, how- 
ever,  the  major justification for  space  exploration  remains  its 
first-order benefits to  science,  to  technology,  to  new  direct 
applications,  and  to future U.S. wealth and  power. Some of the 
byproducts might' have  been  developed  in  time  without  a  space 
program,  but we have at  least  accelerated the  process  by  provid- 
ing  the  challenge,  and  then  systematically  gathering,  cataloging, 
and disseminating the resulting  technical  information  to  the 
people  who  can put  it  to  early  use.55 

Because NASA's technology  utilization  program, as initiated  in  1961, 

was a  pioneering  venture  into  hitherto  unmapped  areas, it  should  not have 

been  expected  to move promptly  on all  fronts.  In  particular,  lacking  the 

experience that  would make possible  penetrating  hindsight, the NASA staff 

could  not  be  expected to have recognized at once  that  their  technology  util- 

ization  program  would  eventually  require  Government-wide  representation  in 

order  to be either  effective  or  efficient.  Furthermore,  there is no indi- 

cation  that  anyone  in the Congress foresaw the need  for  such an eventuality. 

Nevertheless, the logic  of circumstance has brought  about  a  pragmatic  ap- 

proximation of such  expansion. This has been accomplished in two  ways: 
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first,  by  cooperation  between  NASA  and  another  Federal  agency  in  special 

fields,  such  as  the  NASA-AEC  agreement of-1966 to  publish  joint WsA/mc 
Tech  Briefs;  and,  second,  by  making  available  to  NASA's  RDC's  all  Govern- 

ment-sponsored  abstracting  journals  and/or  magnetic  tape  services.  In 

effect,  these  developments  have  constituted  NASA's RDC's as  the  Federal 

field  agencies  for  the  entrepreneurial  promotion  of  the  utilization  of 

Federally-produced  scientific  and  technical  inno~ations.'~  Progress  to 

this  end  has  necessarily  been  time-consuming,  yet  it  has  resulted  from 

the  need  of  meeting  practical  requirements. 

A  second  point  apparently  represents  less than full  recognition  that 

the  entire  NASA  technology  utilization  program  is  an  integrated  set  of  in- 

terdependent  operating  elements.  The  reference  here is to  the  policy,  on 

the  one  hand,  of  providing  all  NASA-originated  information  sources  (other 

than  the  magnetic  tapes  €or  STAR  and IAA) and  certain  information  services, 

such as SDI and SCAN, to  all  NASA  contractors  and  subcontractors  without 

charge  and,  on  the  other  hand,  expecting  the RDC's to  bring  themselves to 

self-sufficiency  by  charging  fees  for  the  services  they  provide,  which  are 

based  in  large  part  on  the  same  NASA-provided  information  sources.  Because 

many  of  NASA's  contractors  and  subcontractors  are so staffed  as  to  be  able 

to  make  use of such  information  for  technology  transfer  without  recourse 

to  the  services  of  an RDC, a  number  of  them  are  lost  to  the RDC's as  cli- 

ents;  moreover,  all  these  firms  under  such  conditions  tend  to  deprive  them- 

selves  of  the  entrepreneurial  services  the RDC's offer - services  whose 
principal  objective  is  strengthening of the  national  economy. It can  read- 

ily  be  understood  how  this  situation  came  about;  organization  for  the  dis- 

semination of technical  information  as  such  considerably  antedated  organi- 

zation  of  the RDC's. Nevertheless,  to  the  extent  that  in  the  long  run  the 
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RDC’s are  the  principal  agents  on  whose  promotional  activity  and  personal- 

ized  services  the  uitimate  success  of  the  technology  utilization  program 

depends,”  the  situation  described  above  should  be  corrected. In this  con- 

nection,  it  should  also  be  noted  that  the  inclusion of a  new-technology-re- 

porting  clause in all  NASA R&D contracts,  beginning 1 January 1964, empha- 

sizes  the  need  for  assisting  the RDC’s to  expand  their  clientele  in  all  ap- 

propriate  and  proper  ways. 

On 8 March  1967  Homer E. Newell,  Associate  Administrator  for  Space 

Science  and  Applications,  NASA,  submitted  a  prepared  statement  to  the 

House  Committee  on  Science  and  Astronautics  which  contained  the  following 

statement: 

In NASA,  our  Technology  Utilization  Program  is  designed  not 
only  to  speed  up  the  feedback  from  space  research  into  other 
areas  of  technical  application,  but  also  to  document  the  pro- 
cess  and  its  results. By its  very  nature  that  program  can, 
at  most,  uncover  only  a  small  part  of  the  total  return.  Yet, 
what  it  does  reveal  is  quite  impressive.58 

These  remarks  suggest  the  complexity of the  undertaking,  its  pioneering 

character,  and  the  enormity of the  task  in  hand.  In  a  paragraph  preceding 

this  statement,  Newell  cited  the  long  delays  between  Faraday’s  invention 

of  the  electric  motor (1821) and  the  generator  (18311,  on  the  one  hand, 

and  establishment  of  the  electrical  and  electronic  industries,  on  the 

other,  and  referred  to  similar  periods of incubation in many  other  fields. 59 

Reference  also  can  be  made  to  the  time  lag  between  Nicholas  Appert’s  inven- 

tion of food  canning  at  the  end of the  eighteenth  century  and  establishment 

of the  caihing  industry in the  early  twentieth  century,60  and  many  other 

comparable  delays  between  innovation  and  effective  industrial  application 

can  be  cited. Thus ,  even  when  the  accelerating  rate  of  technologic  advance- 
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ment that has characterized the twentieth century is taken into  conaidera- 

tion, it follow8 that  technology  utilization, as a  radically new factor in 

industrialization,  must  overcome  a  built-in reluctance on industry's part. 

to  accept its offerings. All this will take time as well as the imagina- 

tive planning  that has already gone into NASA's pioneer program. Viewed 

from this  position, NASA's acquiescence in the suggestion of a member of 

the House Subcommittee  on  Advanced Research and  Technology  on 7 March 1966 

that  the RDC's might soon be expected  to be self-supporttng betrays a  seri- 

ous lack of perspective  and, in part, lack of recognition of the ultimate 

significance to the Nation of the undertaking NASA has in hand. The task 

of demonstrating the use-value of technology  transfer to industry and the 

public  sector  depends for success on the work of the RDC's, and to  be  suc- 

cessful they  need both time and continuing  support. 

This description  of the objectives,  stipulated  and  accrued  by the 

logic of functional requirements,  and the development of  NASA's technology 

utilization  program  suggests the validity of the following  premises: 

a. That  what was initiated as a  program for the transfer of  aero- 

space-originated new technology to industry and the public  sector has, be- 

cause of inevitable demands for access to  information from all sources  of 

new technology,  become in effect a NASA-operated  activity which draws on 

Government-wide  and  other  information sources. 

b. That,  from this point  forward, success of the over-all  program in 

attaining its objectives depends largely on the work of the Regional Disoem- 

ination  Centers  and the performance of the BATeams and  TATeams. 

The national importance of NASA's tec,hnology utilization  program  de- 

rives from the fact  that  technology  transfer within a  complex  economy  that 

is based on all  levels  of R&D represents the current  phase of  development 
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of the i n d u s t r i a l i r a t i o n   p r o c s r r .  The succers  of t h a  program  depend6 i n  

t h e  lar t  a n a l y r i r  on the   e f f ec t ivenea r  of e n t r e p r e n e u r i a l   a c t i v i t y   i n   t h e  

f i e ld ,   p r inc ipa l ly   fo r   t he   fo l lowing   r eason :  Whatever number of t echn ica l  

innovations  are  produced and a v a i l a b l e  a t  any   po in t  in time, the succe r r  

of a t echno logy   u t i l i za t ion   p rog ram  i a   de t e rmind   by   t he   p ropor t ion  of 

t r anofe rab le   i nnova t ioa r   t ha t  ara put   into  actual   product ive  use,   whether  

s i n g l a  or mult ipla .  From the   exper ience   ga ined   to   da te ,  it is evident 

that performance of t h i s   func t ion   depends   l a rge ly  on  performance of t h e  

RDC's in the f i a l d .  
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A t  the  beginning  of  the  seventh  decade  of  our  century,   which had al- 

ready  witnessed a f a r   g r e a t e r   i n c r e a s e  of manrs  knowledge  than had any  pre- 

v ious   per iod  of comparable  duration,  the  National  Aeronautics and  Space 

Administration  launched a program fo r   app ly ing   t o   p roduc t ive   u se   i n   o the r  

areas the  knowledge and sk i l l s   a l r eady   gene ra t ed   fo r   ae rospace   pu rposes .  

This  - NASA's t echno logy   u t i l i za t ion  program - was so t imely a response   to  

the  need  for  making soc ia l ly -p ro f i t ab le   u se  of t h e  enormous quan t i ty  of 

new knowledge  created a t  g rea t   cos t  by massive R&D programs t h a t ,   i f  NASA 

had n o t   s a t i s f a c t o r i l y  m e t  the   chal lenge,   c i rcumstances  and  logic  would 

have  compelled some other   agency  to   undertake  the  task.  A s  has  happened, 

however, NASA has rapidly  gained so much experience  and  understanding i n  

developing and operat ing i t s  technology  ut i l izat ion  program,  which of ne- 

cess i ty   has   incorpora ted   use  of t h e  R&D r e p o r t s ,   a b s t r a c t   j o u r n a l s ,  and 

computer  tapes of the   o ther   Federa l   agencies  as w e l l  as those  of  non- 

Government professional   groups,  that i n   e f f e c t  the NASA program  has become 

a   na t iona l   opera t ion   se rv ing   the   count ry ' s   indus t r ies .  A s  such, i t  i s  

closely  observed  and  studied by the   governments   and   indus t r ia l i s t s   o f   o ther  

na t ions  and to   va ry ing   ex ten t s  i t  is being  imitated  abroad. 

T h i s  program, whose development was b r i e f l y   d e s c r i b e d   i n   P a r t  I1 of 

t h i s   s t u d y ,  i s  d i r e c t e d  by the   Of f i ce  of Technology  Ut i l iza t ion   in  NASA Head- 

qua r t e r s .  For  operations,  i t  u t i l i z e s  a S c i e n t i f i c  and Technical Informa- 

t i on   Fac i l i t y   t o   p rov ide   unde r   con t r ac t   t he   bas i c   i n fo rma t ion   s e rv i ces  

needed;   Technology  Uti l izat ion  Off icers   in  the NASA Research  Centers   to  

make p re l imina ry   i den t i f i ca t ion  of po ten t ia l ly   t ransferab le   t echnology pro- 
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duced  by  NASA  R&D,  with  seven  research  institutes  under  contract  to  review 

and  refine  such  preliminary  identifications  and NASA's Technology  Utiliza- 

tion  Division  to  prepare  and  approve  the  resulting  Tech  Briefs;  six  Re- 

gional  Dissemination  Centers  and  one  quasi-RDC,  placed  strategically  across 

the  country,  which PR contractor  facilities  are  responsible  for  convincing 

industrial  firms  of  the  value  to  them  of  the  technology-transfer  process, 

for  servicing  the  industrial  firms  in  their  general  regions  that  as  clients 

desire  technology  transfer,  and,  as  field  units,  assisting  in  the  further 

development  and  refinement  of  technology  utilization;  three  Biomedical  Ap- 

plications  Teams  that  work  out of research  institutes  to  disseminate  new 

biomedical  findings  to  researchers  throughout  the  country;  three  Technology 

Application  Teams,  also  working  out of research-institutes,  whose  function 

is  assistance  in  utilizing new technology  in  solving  problems  of  the  pub- 

lic  sector;  a  Computer  Software  Management  Information  Center,  under  con- 

tract  with  a  university,  to  promote  use of NASArdeveloped  advances  in  com- 

puter  programs  and  procedures;  and  a  number of projects  for  studying  the 

process  of  technology  transfer  and  evaluating  certain  aspects  of  NASA's 

technology  utilization  program.  These  various  facilities  and  groups  con- 

stitute  a  remarkably  well-integrated  organization  for  furthering  develop- 

ment  of  the  process  of  technology  utilization by experimentation  and  analy- 

sis  while  maintaining  the  system  in  operation. 

It is  evident  that  the  ultimate  success  of  this  program  depends  on 

convincing  sufficient  industrial  firms  in  particular  and  American  industry 

in general  that  the  concept  of  technology  utilization is sound  and  that  its 

efficient  implementation  is  both  practicable  and  profitable.  Much  already 

has  been  done  to  describe,  analyze,  promote,  and  constructively  criticize 

both  the  concept  and  the  efforts  to  date  to  put  technology  transfer  into 
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e f f e c t ;   M t n e s s ,   f o r  Bxample, the 160  English-language articles, books, re- 

p o r t s ,  and o f f i c i a l  documents  published  on  various  aspects of t h i s   s u b j e c t  

i n  1960-1963, a t  the very  beginning of NASA's t echnology  u t i l i za t ion   pro-  

gram,  and n o t e   t h e   a c c e l e r a t e d  rate at which  such  documents  have  appeared 

s i n c e   t h e  end of  1963.'  Wfth few  except ions,   nei ther  the Universi ty  of 

Denver  bibliography  nor a more  complete l i s t i n g   p r e p a r e d   f o r  the 1960-1963 

per iod   c i tes   the   b rochures   o r  the p r o g r e s s   r e p o r t e   p r e p a r e d   f o r   r e s t r i c t e d  

d i s t r ibu t ion   by  NASA Headquarters  and NASA's Regfonal  Dissemination  Centers; 

a l s o ,  none of the mul t i t ude  of  newspaper r e p o r t s  of t echno logy   u t i l i za t ion  

a c t i v i t i e s  and their r e s u l t a  are hcluded.'   For its p a r t ,  NASA, e i t h e r  as 

NASA Headquartere, NASA Research Centers ,   or  the Regional  Dissemination 

Centers   under   contract   to  NASA, has held many n a t i o n a l  and r eg iona l  meet- 

ings  a t  which the   ob jec t ives ,   p rocedures ,  and b o t h   a n t i c i p a t e d  and a c t u a l  

r e s u l t s  of t he   t echno logy   u t i l i za t ion  program have been  presented;  an in- 

creasing number of these in r ecen t  years have bean  devoted  to  technology 

u t i l i z a t i o n   i n   s p e c i a l   i n d u s t r i a l   f i e l d s . 3   S i n c e  1964 , NASA has conducted 

a vigorous  program  for   the  publ icat ion and d i s t r i b u t i o n  of Tech  Briefs, 

documenting  innovations  produced  by  aerospace RGrD t h a t  have p o t e n t i a l   f o r  

a p p l i c a t i o n  by i n d u s t r y ;   t o   d a t a ,  more than  18,000  such  innowations  have 

been   i den t i f i ed  and mre than 3,000 of them have been documented as Tech 

Br iefs ,   wi th  some 38,000,000 cop ies   d i s t r ibu ted   o r   so ld .4  Working st the 

l e v e l  of face- to-face  re la t ionehipu wfth i n d f v i d u a l   i n d u s t r i a l  firms, s i n c e  

1962 NASA's Regional  Dissemination  Centers have Bean tha p r i n c i p a l   f i e l d  

agents  of the technology  ut i l izat ion  program; in that capaci ty ,   they have 

i d e n t i f i e d  many of the major   problem  that   must  be solved in o r d e r   f o r   t h i s  

program t o  be   t ru ly   s f f ec t ive   and ,   d rawing   on   t ha i r   accumula t ing   axpa r i ence ,  

have made va luab le   con t r ibu t iono  t o  its o p e r a t b n .  To t h e   a x t a n t  tbat par- 
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sonal ized services are essential t o   r e a l i z i n g   t h e   f u l l   p o t e n t i a l   i n h e r e n t  

in  the   t echno logy   u t i l i za t ion  program, i t  appears  that i n   t h e   l o n g   r u n  a 

major, i f   n o t  the p r i n c i p a l ,   r e s p o n s i b i l i t y   f o r  i ts success  rests square ly  

on t h e  RDC's .  

As developed t o   d a t e ,  a typical NASA Regional  Dissemination  Center 

i s  university-based5  and is thus  in p o s i t i o n   t o  make use of its present  

i n s t i t u t i o n ' s  computer  center  for  searching  magnetic  tapes  and making anal-  

yses. Its average  age of ope ra t ions  a t  t h e  end o f  May 1970 i s  5.5 years ,  

so that the R D C ' s  still  need much more exper ience   in   deve loping   exper t i se  

i n  a h i t h e r t o   u n t r i e d   e n t e r p r i s e .  As r ega rds   func t iona l   s t ruc tu re ,   an  RDC 

is  headed  by a d i r e c t o r  with re spons ib i l i t y   fo r   p l ann ing  and  operations 

and wi th  a supe r io r   i n   t he   un ive r s i ty   (o r   s t a t e )   admin i s t r a t ion   t o  whom he 

reports .6  As will b e   d e s c r i b e d   i n   d e t a i l  below, the   bas ic   opera t ions  of 

an RDC f a l l   i n t o   t h r e e   p r i n c i p a l   c a t e g o r i e s :  

Marketing,  which i s  r e a l l y  a s e l l i ng   func t ion   w i th  two objec t ives :  
persuasion of i n d u s t r i a l   f i r m s  of t h e   p r a c t i c a b i l i t y  and p r o f i t -  
a b i l i t y  of technology  t ransfer  and o b t a i n i n g   c l i e n t s  f o r  t he  RDC's 
services. 

Analysis  or  engineering:  the  servicing of a c l i e n t ' s   n e e d s  by 
def in ing  his problem,  developing a s u i t a b l e   s e a r c h   s t r a t e g y   t o  
retrieve the  re levant   technical   information  f rom  the  over-alJ  
data  bank,  analyzing and eva lua t ing   the   ou tput  of the s e a r c h   t o  
select t h e  most   promising  information  for   submission  to   the c l i -  
en t ,   in te rpre t ing   the   in format ion   submi t ted  (as needed),  and do- 
ing  a l l  t h i s  on a personal ized  and  cont inuing  basis .  

Technical   operat ions:   in   support  of both  marketing  and  engineer- 
ing ,  a l l  computer   operat ions,   including  pr intouts  of a b s t r a c t s  
selected,   maintaining  computer   tapes ,   abstract   card files, ab- 
stract journa ls ,   microf iche ,   and   pr in t ing   publ ica t ions ,   p rovis ion  
of  microfiche  and  hard  copies of documents  requested,  continuing 
C O B t  ana lys i s   to   de te rmine  and r e f i n e   t h e   f e e   s t r u c t u r e ,  and 
over-all   accounting services.-/ 

I n   a d d i t i o n   t o  t k se  cont inuing  funct ions,  the d i r e c t o r  and his p r i n c i p a l  

s taff   develop new se rv ices ,  improve services a l r eady   e s t ab l i shed  on the 
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basis of special  studies  performed,  modify  the  fee  structure as required, 

plan  successive  phases  of  the  marketing  campaign,  conduct  experiments  as 

required  by  NASA,  work  to  broaden  the  information  base  available,  and  pre- 

pare  regular  and  special  reports  for  submission  to  NASA's  Technology  Util- 

ization  Division.  Further,  the  director,  as a member  of  ACORDD,  meets 

regularly  with  the  directors  of  the  other  RDC's  and  representatives  of  the 

Technology  Utilization  Division  to  exchange  information,  resolve  common 

problems,  and  develop  plans  for  cooperation  and  specialization  in  the  in- 

terests  of  economy  and  efficiency.  In  addition  to  the  full-time  staff  mem- 

bers  utilized  for  the  analysis (or engineering)  function,  qualified  faculty 

members,  engineering  and  business  administration  graduate  students,  and 

outside  consultants  are  employed  on a part-time  basis  as  the  director  de- 

cides. 8 

T h i s  generalized  description  of a typical  Regional  Dissemination  Cen- 

ter  can  advantageously  be  supplemented  by  citing  exceprts  from  statements 

prepared  by RDC's themselves.  The  first  is  ASTRA's own statement  of  its 

functions ,' as  follows: 
To  relate  new  information,  derived  from  one  industry,  to 

a specific  need  in  another,  requires a special  point  of  view 
and  the  skills  of  technology  transfer  specialists.  The  role  of 
the  technology  dissemination  center is to  provide  this  point  of 
view  and  the  skills  necessary  to  catalyze  the  transfer  process. 
The  center  fulfills  two  vital  functions: 

1. It assumes  the  task  of  collecting,  cataloging,  and 
screening  the  mountain  of  available  technological  information. 

2.  It  catalyzes  the  transfer  process  by  establishing 
links  between  unrelated  industries,  uses,  and  methods. 

Both  functions  call  for a staff  with  inter-disciplinary 
training  and  experience,  plus  operating  familiarity  with a 
multiplicity  of  industrial  operations  and  their  interrelations. 

To build  and  maintain  such a staff  of  specialist-general- 
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ists is seldom  within  the  capability  of a single  company. 
But  it  is  possible  for an institution  receiving  widespread 
government  and  industry  support  .lo 

The  second  is  from  the  6th  edition  of ARAC's operating  manual: 

The  design  philosophy  behind ARAC's services  includes 
four  features: (1) computerized  retrieval  of  information 
from  the  sources  available . . . , (2) an experienced  en- 
gineer  or  scientist,  acting  like a colleague  of  the  company 
man,  operating  on  the  input  and  output  sides  of  the  computer 
or  making  the  search  manually, (3) a set  of  services  that 
communicate  idea-generating  information  to  the  company  man 
periodically,  and ( 4 )  a set  of  services  in  which  the  company 
man  "pulls"  specific  information  out  of  the  system  for  prob- 
lem  solving  and  other  needs.  The  most  important  feature  is, 
of course,  the  experienced ARAC engineer or scientist  acting 
on  behalf  of  the  company  man. 

The  specific  objectives  of  these  activities  are: 

1. To aid in the  development  of  new  and  improved  prod- 
ucts,  processes,  and  materials  for  civilian  markets. 

2. To preclude  duplication in research  and  development 
programs. 

3.  To insure  the  most  effective  utilization  of  company 
scientific  and  engineering  talent  by  reducing  the  time  they 
devote  to  searching  for  information. 

4 .  To  insure a state  of  continual  awareness  concerning 
the  development  of  new  technology. 

These  two  statements  of the functions of an RDC represent  no  basic  dif- 

ference  of  principle.  Nevertheless,  ASTRA  and ARAC followed  two  quite  dif- 

ferent  lines  in  developing  their  services  to  clients.  ASTRA  placed  major 

emphasis  on  personalized  interpretive  services  as  its  program  progressed, 

.while ARAC resorted  more  and  more  to  standardized  procedures.  According 

to  ASTRA'S  final  report,  during  the  first  five  years  of  its  operation  the 

value of its  services  to  clients  increased  consistently,  because  the  cli- 

ents (to whom  no  fees  were  charged)  were  given  personalized  assistance in 

solving  specific  problems  rather  than  being  provided  with  large  quantities 
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of information  that  would  have  required  excessive  time  and  considerable 

skill  to  analyze,  digest,  interpret,  and  put  to  use.12  When,  in  April 

1966 and  in  compliance  with  NASA  Headquarters'  requirement  that  each RDC 

should  become  self-supporting  as  soon  as  possible,  ASTRA  established  a 

$500 annual  membership  fee,  its  clientele  fell  from 840 to  45  by  January 

1967;  further,  when,  in  April  1967,  ASTRA  went  on  a  cost-of-service  basis, 

the  number  dwindled  further,  to 8.13 For  its  part,  ARAC  responded to NASA 

Headquarters'  self-sufficiency  requirement  by  resorting  to  increasing  re- 

liance  on  standardized  (and  therefore  depersonalized)  services  by  substi- 

tuting  standard  interest  profiles  for  custom  interest  profiles.  As  a  re- 

sult  of  the  economies  thus  attained  and  therefore  a  commensurate  reduction 

of fees, ARAC increased  the  number  of  its  clients  considerably  and  now  has 

greater  income  from  industry  than  any  other  RDC.14 ARAC's decision  should 

not  be  interpreted  as  complete  withdrawal  of  personalized  services,  but 

rather  as  a  measurable  reduction  thereof. It should  be  added  that,  given 

NASA  Headquarters'  insistence on the  attaining  of  self-support, most of  the 

other  RDC's  have  followed ARAC's example. It is  questionable  whether  NASA's 

action  at  this  early  stage of the  technology  utilization  program  furthered 

attainment  of  the  long-range  goal:  of  winning  industry's  general  acceptance 

of  the  practicability  and  profitability  of  technology  transfer.  On  this 

general  point,  it  is  interesting  that  TUSC - the  Technology  Utilization 
Study  Center  established  at  Southeastern  State  College  in  Oklahoma  in  early 

1964 - continues  to  charge  no  fees  to  its  clients,  the  reason  being  that 
this  quasi-RDC  is  an  experiment in assisting  small  businesses. 

It is  apparent  that  development  of  the  technology  transfer  process 

can be approached  from  either  end:  the  needs  and  interests  of  industrial 

firms  as a basis  for  action  to  meet  them or the  publication  of  descriptions 
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of  innovations  in  the  hope  that  many  will  be  adopted  by  industrial  firms. 

The  first  of  these  approaches  has  been  taken  by  NASA's RDC's, EATeams,  and 

TATeams,  the  last,  by  the  Technology  Utilization  Division's  review  of  some 

90,000 research  reports  from  NASA  laboratories  and  contractors,  distribution 

of  some 3,000 Tech  Briefs  and  a  significant  number  of  special  publications 

dealing  with  specific  areas  of  technology  and  state-of-the-art  reviews,  con- 

ferences  and  symposia  on a variety  of  technologies  and  various  aspects  of 

the  techn6logy  transfer  process,  and  interchange  of  people  between  NASA  lab- 

oratories  and  industry  to  promote  cross-fertilization  of  skills  and  experi- 

ence.15  To  be  sure,  the  conferences  and  symposia  listed  in  the  second  group 

are  held  to  promote  acceptance  of  the  technology  transfer  concept,  but  it 

nevertheless  is  increasingly  evident  that  the  approach  of  the RDC's, the 

EATeams,  and  the  TATeams is essential  to  the  ultimate  success  of  the  tech- 

nology  transfer  program;  witness  the  statements  cited  in  Appendix D and  al- 

so the  conclusion  advanced  by  Daniel L. Spencer  at  the  Denver  Research  In- 

stitute  conference  at  Snowmass-at-Aspen,  Colorado,  in  September  1969: 

Our  conference  has  confirmed  what  a  lot  of  us  have  suspected, 
that  something  more  is  necessary  for  technology  transfer  to 
be  effective.  That  something  more  is  the  personal  element, 
communication  between  people.  And  to  understand  technology 
transfer  better,  we  must  shift  our  base  to  the  demand  side, 
the  users.  This  should  be  the  research  strategy  for  the 
197ots.  16 

Spencer's  view,  which  parallels  the  conclusions  of  this  study,  calls  for  a 

detailed  description  of  the  basic  operations  of  the  typical  NASA  Regional 

Dissemination  Center. 

Of  the  several  functions  performed  by  an  RDC,  the  most  important  is 

the  convincing  of  individual  industrial  firms  in  its  region  that  technology 

transfer  is  practicahle  and  also  will  be  profitable  to  them  and,  as  a  result, 

37 



Record  and  Evaluation 

obtaining as many  firms as possible  as  fee-paying  clients. This is accom- 

plished  by  a  variety  of  means.  For  example,  conferences  of  industrial  rep- 

resentative~~~ are  held  at  which  the  quantity  and  types  of  new  technology 

that  have  been  documented  are  noted,  the  process  of  technology  transfer  is 

described,the  services  provided  by  the RDC and  the  uses  to  which  they  are 

put  are  outlined,  and  instances  of  actual  transfer,  together  with  indica- 

tions  of  the  results  of  each  (reduction  of  manufacturing  costs,  improvement 

of  products,  development  of  new  products,  etc.),  are  stressed.  Although 

such  conferences  are  most  important  during  the  $eriod  immediately  following 

an RDC's establishment,  at  any  time  they  can  be  modified  as  deemed  desirable 

to  reach  firms  that  to  date  have  not  been  contacted.  Each  such  conference 

is  followed  promptly  by  visits  to  the  appropriate  officers  of  each  firm  by 

the RDC representative  most  qualified  to  convince  the  firm  of  the  value  to 

it  of  becoming a client  of the RDC; each  such  visit  necessarily  calls  for 

an  individualized  sales  presentation  in  some  depth.  The  over-all  objective 

of both  the  conferences  and  the  visits  to  firms  is  really  educational,  but 

the  success  of  the  educational  effort  is  measured  by  the  number  of  firms 

that  become  clients.  The  reason  for  stating  that  this  is  the  most  impor- 

tant  function  of  an RDC is  implicit  in  the  view  that,  at  this  stage of in- 

dustrialization,  our  national  economy  must  make  additional  profitable  use 

of the new  technology  generated  by  the  expenditure  of  billions  of  dollars 

over  the  last  decade  and  still  being  produced.  The RDC's as  a  group  are 

the  technology  utilization  program's  principal  agent  for  accomplishing 

this  by  working  directly with industrial  firms  in  all  parts  of  the  Nation. 

Furthermore,  as  the  technology  utilization  ,program  undertakes  servicing 

the  public  sector  to  assist  in  solving  such  problems  as  pollution  and mass 

transportation,  the RDC's, supplemented  by  BATeams  and  TATeams,  will  have 
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additional  responsibilities of the  same  order. 

Another  function  of  major  importance  is  the  conduct  of  retrospective 

and current  awareness  searches  of  an  RDC's  available  technical  information 

bank  in  response  to  a  client's  request  and  to  meet  his  specific  needs.  A 

retrospective  search,  normally  undertaken  to  solve  a  particular  problem, 

requires  computer  processing  (supplemented  when  necessary  by  manual  search) 

of  a  large  part  of  the  RDC's  data  bank;  thanks  to  the  recent  specialization 

of  individual  RDC's  in  given  fields  (KASC,  for  example,  handles  the  Chemi- 

cal  Abstracts  Condensates),  some  part  of  the  search  may  be  performed  by  an- 

other  RDC  at  the  request of the RTX responsible.  Inasmuch  as  STAR  and IAA 

cover  reports  back  to  1962  and  many  of  the  magnetic  tapes  for  other  fields 

also  represent  considerable  time  coverage,  it  requires  seeking  relevant  in- 

formation  from  hundreds  of  thousands  of  abstracts.  This  is  because  "new 

technology"  for  a  client's  use  is  not  necessarily  recently  developed  but 

rather  is  an  item  of  technical  information  unknown  to  him.  Current  aware- 

ness  searches,  for  their  part,  are  designed  to  keep  clients  abreast  of  new 

developments  in  their  respective  fields  of  interest  and  involve  periodic 

processing18  of  only  the  most  recent  additions  to  the  data  base. 

A  retrospective  search  for  solving  a  particular  problem  (for  example, 

finding  a  suitable  material  for  a  special  purpose)  calls  for  the  RDC  engi- 

neer  who is planning  the  search  to  design  a  search  strategy.  This  also  is 

true  for  a  current  awareness  search,  but  here  the  search  strategy is termed 

either  a  custom  interest  profile  (CIP)  or  a  standard  interest  profile  (SIP). 

-A given  search  strategy may be  developed,  for  example,  by  selecting  from 

the  appropriate  thesaurus  the  keywords  believed  to  be  most  pertinent  to  the 

subject of the  search  and  then  combining  them  according  to  Boolean  logic. 

T h i s  produces  a  set  of  instructions  to  the  computer  and  results  in  a  com- 
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puter   p r in tout   o f   access ion  numbers  of  presumably re levant   research  re- 

po r t s .  19 

On the   bas i s   o f   the   f ind ings   o f  a d o c t o r a l   d i s s e r t a t i o n  i t  sponsored,20 

AFUC, followed by some of t he   o the r  RDC's, adopted a weighted  ( in  place  of 

unweighted)  Boolean  logic.  In  this  system  the  engineer  planning a search 

ass igns  a weight  between +9 and -9 to   each   se lec ted  keyword i n  terms of 

i t s  re l a t ive   impor t ance   t o   t he  area to   be   searched;   a l so ,   he   ass igns  a cut- 

off  weight s o  t h a t  any a b s t r a c t  whose cumulative  weight i s  below t h i s   l e v e l  

can be   r e j ec t ed  by the  computer, and i n c l u d k s   t h i s   c u t o f f   i n   t h e   i n s t r u c -  

t i o n s   t o   t h e  computer. On ident i fy ing   the   abs t rac ts   in   accordance   wi th  i t s  

i n s t r u c t i o n s ,   t h e  computer to ta l s   the   severa l   weights   for   each   (usua l ly  a 

s i n g l e   a b s t r a c t   t u r n s  up under more than  one  keyword), rejects t h e   a b s t r a c t s  

whose to t a l   we igh t  i s  below c u t o f f ,  and then   pr in ts   ou t   the   access ion  num- 

bers  of  those  thus  determined  to  be  most  probably  relevant.  21  

The following  generalized  account  of how TAC conducts a sea rch   app l i e s  

a l s o   t o   t h e   o t h e r  RDC's. TAC rece ives  a c l i e n t ' s   r e q u e s t   f o r  a given  search 

by mai l ,   t e lephone ,   o r   d i rec t   conversa t ion .   Af te r   personal   consul ta t ion  

w i t h   t h e   c l i e n t   t o  make certain t h a t   t h e   s u b j e c t  of t he   s ea rch  i s  properly 

def ined,  a TAC eng inee r   dev i ses   t he   s ea rch   s t r a t egy   t o   be  employed. By re- 

s o r t   t o   t h e  NASA indexes  that  show how  many documents are l i s t e d  under  each 

term, a TAC senior   engineer   evaluates   the  proposed  search  s t ra tegy  to   deter-  

mine the   p robable   ex ten t   to   which   the  NASA da ta   bank   can   sa t i s fy   the  c l i -  

e n t ' s   r e q u e s t .   I f   t h e   d a t a  bank is insuff ic ient ly   responsive,   he   decides  

whether   to  augment the   base  by  manual search   of   o ther   t echnica l  materials" 

o r   t o   n o t i f y   t h e   c l i e n t   t h a t  a search  would  be  unproductive.   If   the  senior 

engineer 's   decis ion i s  a f f i rma t ive ,   t he   i n s t ruc t ions  go to the  computer. 

The computer   output ,   consis t ing  solely of the   access ion  numbers  of a b s t r a c t s  
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of research  documents, goes. t o   t h e   e n g i n e e r  who had  prepared.  the  search 

s t r a t egy .  The cards   conta in ing   the   , abs t rac ts   se lec ted   by  the computer are 

pulled  and  reviewed  for relevance. Abs t r ac t s   t ha t   have  l i t t l e  relevance 

o r   dup l i ca t e   o the r   abs t r ac t s  are r e j ec t ed .  The abstracts   that   remain,   to-  

ge ther   wi th   repr in ts   o f  articles and o the r  materials produced  by  manual 

search,  are packaged  and  mailed t o   t h e   c l i e n t ,   a l o n g   w i t h  a covering let- 

ter ,  an  evaluation  form,  and a document request  form. The evaluation  form 

i s  designed  to   obtain  the  c l ient ' s   opinion of the   va lue  of the   search ' s  

f i nd ings   t o  him,  and t h e  document request  form is f o r   h i s   u s e   i n   o b t a i n i n g  

complete  copies of such  reports  as he may wish  to   s tudy.23 

Regardless of the  care and s k i l l   w i t h  which a sea rch   s t r a t egy  is devel- 

oped, i t  has   been  inescapable   that  a considerable   proport ion of t he  computer 

output   has   e i ther  l i t t l e  o r  no relevance. As noted,  however, th i s   so-ca l led  

"garbage"  can readi ly   be  screened  out  by the   engineer   in   charge .  Of f a r  

greater   importance is t h e   p o s s i b i l i t y  - and i n  many cases   t he   p robab i l i t y  - 
tha t   impor tan t   re levant   c i ta t ions  may have  been  missed. 

Recognition of t h i s   d i f f i c u l t y   l e d  W C  t o   s t u d y   t h e   f e a s i b i l i t y   o f  

r e t r i ev ing  documents i n   t h e  NASA information  bank by use of o ther   than  con- 

vent ional   descr iptors .   In   this   experiment ,   conducted  under  a s p e c i a l  NASA 

cont rac t  from January  1968  to  October  1969,  the  texts of f ive d i f f e r e n t  sub- 

s t i t u t e s   f o r   c o n v e n t i o n a l   d e s c r i p t o r s ,  namely, t h e   c i t a t i o n ,   t h e   a b s t r a c t ,  

t he  first paragraph,  the last  paragraph, and t h e   f i r s t  and las t   paragraphs  

of  each  of  1,195 documents were separately  stored  in  machine-readable  form, 

by means of  which a suitable  concordance of new-type desc r ip to r s  w a s  com- 

p i led .  The r e s u l t s  of searches made by s t r a t eg ie s   based  on t h e s e   s e v e r a l  

types of desc r ip to r s   va r i ed   bu t   i nd ica t ed  that none  of these empir ica l  meth- 

ods w a s  as success fu l  as searches by use of convent ional   descr iptors .24 
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However, this d i f f i c u l t y   i f   n o t  the imposs ib i l i t y  of r e t r i e v i n g  a l l  

documents relevant t o  a c lear ly-def ined   subjec t   does   no t   inva l ida te  com- 

puter   searching.   Nevertheless ,  it does demand that indexing   be   b rought   to  

t h e   h i g h e s t   l e v e l   o f   r e l i a b i l i t y   t h a t  can be   a t t a ined .   In   add i t ion ,  i t  em- 

phas i zes   t he   need   fo r   t he   g rea t e s t  care in   p repa r ing  and re f in ing   ind iv id-  

ua l   s ea rch   s t r a t eg ie s .   F ina l ly ,  i t  c a l l s   s p e c i a l   a t t e n t i o n   t o   t h e   r o l e  of 

t h e  RDC eng inee r s   i n   t he   ove r -a l l   p rocess  of t h i s   t y p e  of computer  opera- 

t ions;   they  probably  have  had more cumulative  experience  in  this  kind of 

work than any o ther   g roup   in   the   count ry .  

In   add i t ion ,   t h i s   r eco rd  of some of t he   ma jo r   con t r ibu t ions   t o   t he  

process   and  pract ice  of technology  t ransfer  made by  the RDC's i nd ica t e s   t he  

ex ten t   to   which  NASA is  indeb ted   t o   t hese   agenc ie s   i n   t he   f i e ld .  It a l s o  

suggests   the  extent   to   which  understanding of the  problem  and  expertise  for 

use i n  i t s  solut ion  has   been  cumulat ive  in   the RDC's, i nd iv idua l ly  and as 

a group. 

The last  five  paragraphs  have  been  concerned  principally  with  the  use 

of computers   for   re t rospect ive  searches;  now a t t en t ion   shou ld   be   d i r ec t ed  

to   the   cur ren t   awareness   search ,  whose purpose is  t o  keep a c l i e n t   o r  c l i -  

en t s   ab reas t  of recent  developments i n   t h e   f i e l d s  of t h e i r   i n t e r e s t .  Orig- 

inally,   as  developed  by ARAC, the  current  awareness  search was designed  for  

a s ing le   u se  and the   s ea rch   s t r a t egy  on  which i t  w a s  based was termed a cus- 

tom i n t e r e s t   p r o f i l e ,   I n   t h e o r y ,  a custom i n t e r e s t   p r o f i l e  would seem t o  

be   t he   i dea l  means  of r e t r i e v i n g  from a da ta   bank   t he   c i t a t ions   o r   abs t r ac t s  

t h a t  would be  most   valuable   to  a p a r t i c u l a r   c l i e n t .   I n  some ins tances  it 

d i d   j u s t   t h a t ,   b u t  a l l  t oo   o f t en  i t  f a i l e d   t o  meet expec ta t ions .  The pr in-  

c i p a l   d i f f i c u l t y  stemmed from i n a b i l i t y  of t h e   s t r a t e g y   d e s i g n e r   t o   s t r i k e  

a happy  balance  between a p r o f i l e   t h a t  was too  narrow  and  one  that was too 
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broad. A too-narrow p r o f i l e   m i g h t   y i e l d  few o r  no c i t a t ions ,   and   one   t ha t  

was too  broad would produce a s izable   quant i ty   of   garbage.  The n e t   r e s u l t  

was tha t   t he  time s p e n t   i n  working w i t h  a client t o   d e f i n e   a c c u r a t e l y   h i s  

area of i n t e r e s t  and i n   r e v i s i n g  a CIP t h a t   f a i l e d   t o   p r o d u c e   t h e   d e s i r e d  

r e su l t s ,   i nev i t ab ly   d rove  up the   cos t s  of t h i s  service t o  a level where, 

by 1966,  they  had become p r o h i b i t i v e   t o  many users .  As a r e s u l t  of revi- 

s i o n  of the  RDC f e e   s r h e d u l e s   t o   r e f l e c t   a c c u r a t e l y   a c t u a l   o p e r a t i o n a l  

costs,  by  1967  CIP's became prohib i t ive ly   expens ive   for  many more c l i e n t s .  

By t h i s  time, however, the  challenge  had  been m e t  and  most of t h e  RDC's 

were a b l e   t o   o f f e r  a subst i tute   current   awareness   service  based on what 

subsequently became known as t h e   s t a n d a r d   i n t e r e s t   p r o f i l e   ( S I P ) .  

The development  of t h e  SIP  marked a most s i g n i f i c a n t  change i n   t h e  

RDC search  procedure and t o  a cons iderable   ex ten t   in f luenced  RDC opera- 

t ions .  Its in t roduct ion  may reasonably  be  l ikened  to   the  introduct ion of 

t h e  Model T Ford i n t o  a f i e l d  of largely  custom-bui l t   automobiles;   infer ior  

i n  many respec ts  to most of i ts  competitors,   the Model T never the less  had 

greater  impact on the  auto  market  than a l l  of t h e  rest put   together ,   be-  

cause of i t s  low cos t  and h i g h   r e l i a b i l i t y .  

Although  not named u n t i l  1966, i n   r e a l i t y   t h e  SIP 'S  had t h e i r   o r i g i n  

i n  two s p e c i a l  services devised  by ARAC two years   before .  The f i r s t  w a s  a 

marketing  information  service,   which  provided  information  about  the latest  

methods  and  techniques i n  market ing;   this  was dis t r ibuted  monthly  to  cl i-  

ents as a package  of  approximately  ten  abstracts  of  current art icles on the  

subjec t .  The second w a s  a computer  information service, a l s o  a monthly 

package  designed t o  keep  subscr ibers   abreast   of   s ignif icant   developments   in  

t h e  computer f i e l d .  The s ign i f i cance  of t hese  two services l a y   i n   t h e i r  use- 

f u l n e s s   t o  many c l ien t   f i rms   ( ra ther   than   be ing   spec ia l ly-prepared  services 
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f o r  a single  customer).  The re la t ionship   o f  these earlier services t o  t h e  

SIP's was indica ted  when ARAC formal ly   announced   the   f i r s t  series of SIP'S 

in  November 1966;  the  marketing  information and t h e  computer  information 

services became SIP 74 and SIP 40, respec t ive ly .  25 

The f i r s t  SIP's were developed by ARAC by  combining t h e   i n t e r e s t s  of 

a number of  fee-paying  clients who a l ready  were rece iv ing  an analogous  out- 

put  on a CIP bas i s .  The g rea t   ma jo r i ty  of t hese  S I P ' s  covered  rather  spe- 

c i f i c   s u b j e c t s ,   s u c h  as reinforced  composite materials and  temperature mea- 

surement. Each was a p r o f i l e   t h a t  ARAC knew by  experience would y i e l d  a 

dependable  output from the   cu r ren t ly -ava i l ab le   i n fo rma t ion   f i l e  and a l s o  

would i n t e r e s t  a number of a c t i v e   c l i e n t s ,   e s p e c i a l l y  as standard  produc- 

t i o n  would r educe   t he   c l i en t s '   cos t s .  Most SIP's provided  monthly  or semi- 

monthly  mailings of from 5 t o  50 r e l e v a n t   a b s t r a c t s .  A s  the  system was de- 

ve loped ,   t he   f i na l   s t ep  was semiannual   publ icat ion of a gu ide   t o  a l l  SIP's 

cur ren t ly   ava i l ab le ,   cons i s t ing  of a l ist  the reo f ,  a de t a i l ed   desc r ip t ion  

of  the  coverage of each, and an  a lphabet ic  l i s t  of the  subjects   covered.  

Reception of t h e   i n i t i a l  SIP's by ARAC's c l i e n t s  was quite  encourag- 

i n g .   A f t e r   a l l ,   a t   t h a t  time ~IJ SIP cost   only $80 a y e a r   f o r  semimonthly 

mailings,  which compared most  favorably  with payment of from $195 t o  $895 

a year   ( the  actual   ra te   being  determined  by  the number of a b s t r a c t s  pro- 

vided)   for  a CIP of l ike  f requency,  Between  March 1967  and  January  1968, 

t he  number of SIP subscr ipt ions  increased  f rom 111 t o  167 f o r  50 out  of 

t he  56 SIP's ava i l ab le .  26 

Subscr ip t ion   to   an  ARAC SIP service c a r r i e d   w i t h  i t  a number of  pos- 

s i b i l i t i e s  of pe r sona l i zed   s e rv i ce   t o   t he   subsc r ibe r  as well as the  oppor- 

t u n i t y   t o   o b t a i n  a t  no cost   hard  copies  of  complete  reports whose a b s t r a c t s  

had   a roused   the   subscr iber ' s   in te res t .27  A t  a c l i en t ' s   r eques t ,   an  ARAC en- 
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g ineer  would b e   a v a i l a b l e   t o   p l a n   s u c h   f u r t h e r  service as would be  needed, 

such as a special   current   awareness  search t o   i d e n t i f y   r e l a t e d   a b s t r a c t s  

i n  an area not  covered  by  the  SIP  or,   on  the  other  hand, a r e t rospec t ive  

search   to   p roduce  a l l  a b s t r a c t s   i n  the f i l e s   t h a t   r e l a t e d   t o   t h e   s u b j e c t  

of   the  inquiry;   such  services ,  of course, would i n c r e a s e   t h e   c l i e n t ' s   c o s t s .  

From th i s   v i ewpo in t ,   t he  SIP became a f a c t o r  in  ARAC's  marketing  program, 

a f a c t o r   t h a t ,  as f a r  as has  been  ascertained,  has  not  yet   been  measured 

and  probably  has   not   been  suff ic ient ly   emphasized  in  RDC promotional lit- 

e ra tu re .  

The i n i t i a l  group  of 32 SIP ' s   t ha t  ARC had  provided were developed 

wi th   f a i r   ea se ,   bu t   add i t ions   t o   t he  l ist  required  considerable  imagina- 

t i o n  and  analysis.  By February  1968 ARAC considered  that  i ts  cur ren t  l ist ,  

numbering  56,  represented  the  practical  limit of subject  coverage. How- 

ever ,   repeated  users '   requests   for   expansion of the  information  base  opened 

the  way for  further  development.  In  October  1967 ARAC, in   response   to   these  

requests ,   had  added  the  publ ished  abstract   journals   for   the DOD and hT*,clear 

Science  Abstracts   f i les ,   which,   a l though  they had to  be  searched  manually,  

increased by 30% the  average number of a b s t r a c x   i n  each SIP  package. When, 

e a r l y   i n  1969, ARAC received  the  Engineering  Index Compendex, its engineers  

quickly  developed 20 new SIP's, some of  which  matched  SIP'S  already  devel- 

oped  from t h e  NASA f i l e .28  Some of t h e   e a r l y  SIP'S have  been  dropped  or 

consol idated  with  others ,   but   the  latest repor t   records  78 ARAC SIP'S f o r  

subscr ip t ion .  

The SIP's  thus  pioneered by ARAC proved s o  s u c c e s s f u l   t h a t  most of 

t he   o the r  RDC's, at  varying times, added them t o   t h e   s e r v i c e s   t h e y  were pro- 

viding,  paying ARAC for   furnishing  the  packages.  WESRAC, which  adopted them 

a t  an ea r ly   da t e ,   pub l i shes  its own ca ta log  of SIP 'S,   but   the   extent   to   which 
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the   o the r  RDC's a d v e r t i s e   t h i s  service varies widely. 

The popularity  at tained  by  SIP's  with  most RDC's and many of t h e i r  

c l i e n t s  is explained  by  the  very  considerable   cost   d i f ferent ia l   between 

CIP's  and  SIP's  and,  from  the  viewpoint of t h e  RDC's ,  t he   ex t en t   t o   wh ich  

they a t t rac t  subsc r ibe r s .   I n  terms of t h e i r   r o l e   i n  expanding  acceptance 

of the  concept  of  technology  transfer,   they are information service devices 

which, i f  effect ively  promoted,   should  in  many ins t ances   l ead   subsc r ibe r s  

to   reques t   supplementa l   personal ized   se rv ices ;   th i s   should   be   mos t   o f ten  

the  case when the   subsc r ibe r s  are medium-sized o r  smaller firms. On t he  

other  hand, any  emphasis i n   marke t ing   S IP ' s   t ha t  would p lay  down the  need 

fo r   o r   va lue  of o the r  RDC services is  ques t ionab le ,   t o   s ay   t he  least. It 

is s i g n i f i c a n t   t h a t  ASTRA, which  gravi ta ted more  and  more  toward the  "in- 

t e r p r e t i v e  and  adaptive  aspects of information  t ransfer ,"   never   used S I P ' s .  

ASTRA's approach,  however,  must  be  weighed  against  every R D C ' s  need r c r  a t -  

t r a c t i n g   c l i e n t s .  Thus the  SIP i s  seen as u s t f u l  up t o  a po in t ,   bu t   a l so  

a s  a device  with  considerable   potent ia l   for   encouraging  addi t ional   person-  

a l i zed   s e rv i ces .  The several brochures  that   have  been  issued  to  promote 

SIP   subscr ip t ions   could   p rof i tab ly  stress t h i s  approach  by  defining  the 

f u l l   p o t e n t i a l  of   the  S I P  service. 

It should  be  noted  here   that   the   design  and  ref ining  of   search strat- 

eg ie s  and  the  development  of  CIP's  and SIP' s  do  not  by  any means c o n s t i t u t e  

a l l  o f   t he   p r inc ipa l   con t r ibu t ions  of t h e  RDC's  t o   t h e  advancement of t h i s  

e s s e n t i a l   a s p e c t  of technology  t ransfer .  Many other   genuinely  creat ive ad- 

vancements  of t h e  art  of  computerized  technology  transfer  have  been made by 

ind iv idua l  RDC's dur ing   the  las t  seven   years ;   these   advances ,   ind ica ted   in  

t h e   l i s t i n g  on  page  61,  below,  have  done much t o  round  out  the  process of 

technology  u t i l i za t ion .  
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Another   re la t ive ly   bas ic   func t ion  of t h e  RDC's is t h a t  of providing 

clients wi th   microf iche   o r   hard   copies   o f   the   repor t s   they   reques t .  A s  

has  been  noted, a computer p r i n t o u t   f o r  a given  search  consis ts   only of 

accession numbers  of reports ,   by means of which   e i ther   the   abs t rac ts   o f  

these  reports   or   the   reports   themselves   can  be  cal led  for .  When t h e  rele- 

vant  abstracts produced  by a sea rch   a r e   s en t   t o   an  RDC c l i e n t ,  a document 

request  form is  included i n   t h e  package t o   f a c i l i t a t e   o b t a i n i n g   c o m p l e t e  

r epor t s   i n   e i t he r   mic ro f i che   o r   ha rd  copy, i f   d e s i r e d .   U n t i l   t h e  end  of 

1967 e i the r   mic ro f i che   o r   ha rd   cop ie s  of r e p o r t s   i n   t h e  STAR f i l e  were 

furnished by NASA a t  no c o s t   t o  RDC c l ien ts ;   microf iche   o r   hard   copies  of 

r e p o r t s   i n   o t h e r   f i l e s  had to   be  obtained  f rom  other   sources   and a t  vary- 

ing  costs.   In  January  1968,  however,   adoption  of  the  general   policy  that  

RDC fees   should   represent   ac tua l   cos t s   changed   th i s   s i tua t ion   and  a t  once 

placed a premium on reducing  to  a minimum the  expenses of reproducing com- 

p l e t e   r epor t s .  ARAC, f o r  example, e s t ab l i shed  a rate of 50 cents   per   shee t  

fo r   mic ro f i che  and  one  of 6 cents  per  page,  with a minimum charge of $3.00, 

€or  hard  copy.  This and  comparable rates set  by the   o the r  RDC's were made 

p o s s i b l e   b y   t h e   i n s t a l l a t i o n  of a mic ro f i che   p r in t e r  and a microf iche du- 

p l ica tor   by   each  RDC, NASA cont inuing  to   provide a t  no c o s t   t h e   b a s i c  m i -  

c ro f i che   fo r   each   abs t r ac t  and r e p o r t   i n  i t s  f i l e s .  A s  the  information 

b a s e   a v a i l a b l e   t o   t h e  RDC's was expanded  by  inclusion of o t h e r   f i l e s ,   t h e  

problem  of  obtaining  microfiche  and  hard  copy  reports became  more compli- 

cated,   but   in   large  par t   has   been  handled by RDC in-house  reproduction  fa- 

c i l i t ies .  

Late i n  1969 t h e  Technology U t i l i z a t i o n   D i v i s i o n   i n  NASA Headquarters 

funded a ".centralized document proposal"  submitted  by ARAC, whereby i t  hope- 

f u l l y  would be  demonstrated  that  any RDC could  obtain  from ARAC hard  copy 
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reproduced  from  any  microfiche  available a t  Bloomington a t  a c o s t  of only 

3 cents  per  page; ARAC, f o r  i ts  part,  promised 24-hour service. Develop- 

ment  of the  over-all   procedure,   by which c e r t a i n  economies  could  be real- 

i zed   by   spec ia l i za t ion  and c e n t r a l i z a t i o n ,  i s  under way. 

Considerat ion of t he   p r inc ipa l   func t ions  of t h e  RDC's ,  to   be  complete ,  

calls f o r   r e f e r e n c e   t o  ACORDD. As the number  of R D C ' s  slowly  increased  and 

i t  became increas ingly  clear t h a t ,   r e g a r d l e s s  of loca t ion ,   they  a l l  faced 

many of the  same problems, i t  w a s  dec ided   tha t  a more-or-less  formal  assa- 

c i a t ion   o f  RDC d i r ec to r s ,   w i th   an   ex   o f f i c io   r ep resen ta t ive   o f   t he  Technol- 

ogy Ut i l i za t ion   D iv i s ion ,  would be  most  advantageous t o  a l l  concerned. Reg- 

ular   meet ings would make possible   discussion  of   pressing matters of  comon 

in t e re s t ,   mu tua l   bene f i t s  from  each  other 's   accumulating  experience,   and 

the  development  of  plans  for  cooperation and s p e c i a l i z a t i o n   t o   e l i m i n a t e  

dupl ica t ion  of e f fo r t .   Accord ing ly ,   i n  1967 i t  was agreed   tha t   regular  

quarterly  meetings  should  be  held  and  thus  the  Action  Council   of  Regional 

Dissemination  Directors (ACORDD) came in to   be ing .  The minutes of each meet- 

ing  have  been  fa i thful ly   c i rculated  and a new era of  cooperation and uni ted  

RDC action  began. 

The ACORDD meetings  have  produced  enlightening  discussions  of  market- 

ing  problems as each   d i r ec to r   has   r e l a t ed   t he   successes   a t t a ined  and d i f f i -  

c u l t i e s   e x p e r i e n c e d   i n   r e c r u i t i n g  and r e t a i n i n g   c l i e n t s .  The pros  and  cons 

of direct   advert is ing  have  been  debated,   the   reasons  given  for   cancel la t ions 

have  been  frankly  compared,  and  specific  proposals (as, f o r  example, f o r  a 

brochure  on  the RDC program  and f o r  a c o l o r   f i l m   t o   p u b l i c i z e  RDC se rv ices )  

have  been made. 

In   l i ne   w i th   t he   r a t iona le   deve loped   by  NASA's Off ice  of  Technology 

U t i l i z a t i o n   f o r   t h e  RDC's  t o   p r o v i d e  "one-stop" service t o   t h e i r   c l i e n t s ,  
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ACORDD'S active i n t e r e s t   g r e a t l y   f a c i l i t a t e d . t h e   O f f i c e  of Technology U t i l i -  

z a t i o n ' s   e f f o r t s   t o  m a k e  t h e  DOD, Engineering  Index Compendex, and  Chemical 

Abs t r ac t s   Condensa te s   f i l e s   ava i l ab le   t o  a l l  RDC's .  Each  of these t apes  w a s  

provided  to  a s i n g l e  RDC, which  then  went t o  work under a s p e c i a l  NASA con- 

tract  t o  develop  the  computer  software  and  processing  procedures  needed  for 

t h e  new f i l e  i t  had  received  for  its own search  system. Thus NC STRC be- 

came respons ib l e   fo r   t he  DOD f i l e ,  ARAC, f o r   t h e  E 1  Compendex f i l e ,  and 

JUSC, f o r   t h e  CA Condensates f i l e .  A t  about   th i s   t ime NC STRC obtained  the 

I n s t i t u t e  of T e x t i l e  Technology f i l e  and  incorporated i t  i n t o  i t s  over-al l  

search  system, and o the r  RDC's  obtained  the  use of other   tapes ,   such as 

NERAC f o r  BA Previews  (Biological   Abstracts) ,  WESRAC and NERAC f o r  MEDLARS 

(Index  Medicus),  and NC STRC f o r  ERIC (Research in   Educat ion) .   Cooperat ive 

arrangements  have  been made whereby, on r eques t ,   t he  RDC possessing  an ad- 

d i t i ona l   t ape ,   such  as t h e  CA Condensates,  would make a search  covering 

t h i s   t a p e   f o r   a n o t h e r  RDC. 29 

ACORDD has   a l so   been   ac t ive   i n  promoting. e f f i c i ency  and economy i n  

other  areas.  For  example, when NASA stopped  supplying  pr inted  abstract  

cards  in  1968, i t  was found  that   considerable   savings  could  be  real ized 

by  having  the  reproduction of such  cards  from NASA microf iche   cen t ra l ized  

a t  ARAC and arrangements   for   this   purpose were completed. 

The c rea t ion  of ACORDD has  undoubtedly  strengthened  both  the  opera- 

t i o n s  of t he   i nd iv idua l  R D C ' s  and  advancement  of the  over-al l   technology 

u t i l i z a t i o n  program. It also  has   underscored  the  importance  to   that   pro-  

gram of the  concept of a n a t i o n a l  RDC network,  the  nucleus of  which is  al- 

ready i n  being. 

Time and  again,  surveys  conducted  by the RDC's  have shown t h a t   t h e  

number a f   i n d u s t r i a l   f i r m s   i n  a reg ion   tha t   could   advantageous ly   u t i l i ze   an  
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RDC's  s e rv i ces  is out  of a l l  p r o p o r t i o n   t o  the number actual ly   being  served.  

I n   e a r l y  1969 NC STRC i d e n t i f i e d  430 i n d u s t r i a l   p r o s p e c t s   i n   t h e   S o u t h e a s t ,  

but   on 1 January  1970 i t  had  only 39 annual clients.31 In ear ly   1968 WESRAC 

loca ted  some 3,000 p o t e n t i a l  clients i n   s o u t h e r n   C a l i f ~ r n i a , ~ ~   b u t  on 1 Janu- 

a ry  1970  served  only 31 annual   c l ien ts   there .  33 A t  t he  end  of the   per iod  i t  

was provid ing   f ree  services, ASTRA, i n   t h e  Midwest,  had 840 c l i e n t s  on i ts  

ro l l s .34  The o the r  RDC's  show comparable  disproportions  between  potential  

and actual   customers .  

30 

Although  the RDC's  are t o  some ex ten t   compe t i t i ve   i n   s eek ing   c l i en t s ,  

t he   ex t en t  of the  region  each can e x p l o i t   e f f i c i e n t l y  is d e f i n i t e l y   l i m i t e d  

by  distance  from i ts  loca t ion .  Thus t h e   f a c t   t h a t   t h e  RDC's a r e  few i n  num- 

b e r ,   p l u s   t h e   n e e d   f o r   p e r s o n a l   v i s i t s   t o   o b t a i n  and s a t i s f a c t o r i l y  service 

a new c l ien t ,  min imizes   the   poss ib i l i ty  of any  one of them poaching on an- 

o t h e r ' s   n a t u r a l   t e r r i t o r y .   I n   f a c t ,   t h e   l a t e s t   a v a i l a b l e  statist ics indi -  

cate t h a t   t o  a considerable   extent   each RDC's  c l i e n t s  are l o c a t e d   i n   t h e  

same s t a t e  as t h e  RDC. As of 1 January  1970,  the  record was as  follows:35 

ARAC 109   annual   c l ien ts  32 i n   I n d i a n a  
NC STRC 39 annual   c l ien ts  23 i n  North  Carolina 
KAS c 56 annua l   c l i en t s  31  in   Pennsylvania  
TAC 28   annual   c l ien ts  4 i n  N e w  Mexico 
WESRAC 48 annua l   c l i en t s  48 i n   C a l i f o r n i a  
N E U C  30 annua l   c l i en t s  10 i n  Connecticut 

Thus,  of a t o t a l  of 310 annua l   c l i en t s  of a l l  RDC's  on 1 January  1970,  148 

o r  48% were from s t a t e s   i n  which RDC's  are located.  Conversely,  twenty 

states had no  annual c l ients  of  any RDC.36 This   sugges ts   tha t  a b a s i c  

problem  of  the  over-all  program is  t h a t  a ma jo r   e f fo r t  must  be made t o  

reach a l l  potent ia l   customers .  37 

Before  turning t o  eva lua t ion  of t he  RDC's as a group, some a t t e n t i o n  

should  be  given  to   the  general   types  of d i f f i c u l t y   t h e  RDC program  and the  
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over-al l   technology  ut i l izat ion  program  faced a t  the  beginning,  and, i n  

some ins tances ,  still  have t o  overcome. 

Back i n  1961-1962, the   p r inc ipa l   p roblem  of   h ighes t   p r ior i ty  was cre- 

a t ed  by the  magnitude  of  the  accumulated  store  of new technology  (which,  in- 

c idental ly ,   has   been  added  to  ever s i n c e  and c e r t a i n l y  w i l l  cont inue   to  ex- 

pand),   This  information  had  to  be  processed  €or  computer  analysis,   with 

a l l  of   the  support ing services (such as the   p rovis ion  of desc r ip to r s  and 

indexes in   thesaurus  form  and  the  detai led  indexing of a b s t r a c t s   o r  re- 

p o r t s )   t h a t  were required;   secondly,   the  RDC's had to   develop  var ious  types 

of s e a r c h   s t r a t e g i e s  by  which  they  could retrieve a l l  the   r e l evan t   abs t r ac t s  

and f u l l   r e p o r t s   t h e y  would need  for  any par t icu lar   purpose .  The f i r s t  of 

t hese   so lu t ions ,   w i th   t he   excep t ion   o f   fu l ly   r e l i ab le   i ndex ing ,   has   been  

q u i t e   s a t i s f a c t o r i l y   p r o v i d e d   b y   t h e   S c i e n t i f i c  and  Technical  Information 

Divis ion and i ts  con t r ac to r ,   t he   Sc i en t i f i c  and  Technical  Information  Facil- 

i t y ,  and  the  services   they  furnish are being  constantly  improved  and  refined. 

The second  phase,  namely,  the  development of r e l i a b l e   s e a r c h   s t r a t e g i e s ,  

w i t h   a l l   t h e i r   s u p p o r t i n g   s e r v i c e s ,   h a s   a l s o   b e e n   i n   l a r g e   p a r t   r e s o l v e d  

by t h e  RDC's themselves,   yet  much remains t o   b e  done. In   general ,   however ,  

the   bas ic   need   of   p rovid ing   sc ien t i f ic   and   technica l   in format ion   in   usable  

form  has  been m e t  wi th   reasonable   sa t i s fac t ion .  

The second  principal  problem w a s  no t  so demanding of prompt s o l u t i o n  

bu t   i n   t he   l ong   run  w i l l  have a much more s ign i f i can t   bea r ing   on   t he   success  

of t echno logy   u t i l i za t ion   i n   t he   Un i t ed  States. I n  b r i e f ,  i t  is the  over- 

coming of   i ndus t ry ' s   appa ren t ly   i nhe ren t   i ne r t i a  i n  accepting  and making 

f u l l  use of  novel  procedures o r  genera l ly  unknown techniques. The time l a g  

tha t   charac te r ized   the   fu l l   deve lopment  of bo th   the  electrical and  the can- 

n i n g   i n d u s t r y ,   r e f e r r e d   t o   i n   P a r t  11, above, is typical o f   t h e   r e s u l t s  of 
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s u c h   i n e r t i a .  To be   su re ,  NASA's s u c c e s s   i n   c r e a t i n g  a full-blown aero- 

space  industry,   even  though i t  was preceded   by   s ign i f icant   bu i ldups   in   the  

missile and e l e c t r o n i c   f i e l d s ,  i s  an e x c e p t i o n   t o   t h i s   g e n e r a l   p r i n c i p l e ,  

bu t  i t  must be   recognized   tha t  NASA's amazing  achievement was made poss ib l e  

by  a lmost   unqual i f ied  and  most   except ional   nat ional   support  a t  a l l  leve ls .38  

Gran t ing   t ha t   t he   va l id i ty   o f   t h i s   p r inc ip l e   has   been   demons t r a t ed  

b y   t h e   h i s t o r i c a l   r e c o r d ,  i t  must be  recognized  that   the   present-day  pat-  

tern of  American indus t ry  i s  a major   factor   inf luencing  acceptance  of   the 

concept of technology  t ransfer .  To d a t e ,   t h e   s u c c e s s f u l   t r a n s f e r  of new 

technology  from  one  industrial  area to   another   has   been   except iona l   ra ther  

than  the  rule.   Normally,  i t  has   requi red  some form  of  redevelopment i n  or- 

d e r   t o   o b t a i n   u s a b l e   r e s u l t s ;   t h a t  is t o   s a y ,  it h a s   c a l l e d   f o r   t h e  services 

o f   eng inee r s   and   s c i en t i s t s  who have  the  imaginat ion,  know-how, and  experi- 

ence  needed. However, t h e   g r e a t   m a j o r i t y   o f   t h e   i n d u s t r i a l   f i r m s   i n   t h e  

United States are not   s ta f fed   to   accompl ish   such   adapta t ions .  Some indus- 

tries are f a r  ahead of o t h e r s   i n   t h i s   r e s p e c t   a n d ,   i n   g e n e r a l ,   t h e   l a r g e r  

f i rms  in   each  industry  have a d i s t inc t   advan tage  by v i r t u e  of the i r   engineer -  

i n g   s t a f f s .  O f  the   s ix teen   major   ca tegor ies   in to   which  American indus t ry  i s  

broken down f o r   r e p o r t i n g  and ana ly t ica l   purposes ,  six employ 75% of   the 

n a t i o n a l   t o t a l  of eng inee r s   and   i ndus t r i a l   s c i en t i s t s .   A l so ,   t he   l a rge r  

companies i n  each  category,   regardless   of  its over-al l   ra t ing,   have a dis- 

proport ionate   share   of   these  engineers   and  scient is ts ;   for   example,   in   the 

a i r c r a f t   i n d u s t r y  13%  of a l l  employees i n   f i r m s  of  more than  1,000  workers 

are e i t h e r   e n g i n e e r s   o r   s c i e n t i s t s ,   w h e r e a s   e n g i n e e r s   a n d   s c i e n t i s t s  make 

up only 4% of a l l  employees  of firms with  .less  than  100  workers.  Further- 

more, t h e   i n d u s t r i e s   b e s t   e q u i p p e d   t o   b e n e f i t  from  technology  transfer are 

not   necessar i ly   the   l ead ing   cont r ibu tors   to   g rowth   of   the   g ross   na t iona l  
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p roduc t ;   t h ree   i ndus t r i a l   ca t egor i e s   ( a i r c ra f t ,   e l ec t ron ic s ,  and i n s t r u -  

ments)  performed 62%  of a l l  i n d u s t r i a l  R&D i n  1962, ye t   they   accounted   for  

only  15%  of  the  dollar  value  by  which  manufacturing  increased  the GNP. The 

t e n   i n d u s t r i a l   c a t e g o r i e s   t h a t  added 59% of   the   do l la r   va lue   tha t   year   per -  

formed  only 8%. of i n d u s t r i a l  R&D. 39 

A 1967  study  of  the  tool-and-die  industry  indicated how d i f f i c u l t  i t  

is t o   t r a n s f e r   t e c h n o l o g y   f o r   t h e   b e n e f i t  of small f i rms.   This   industry is 

dominated  by  such  firms, and the  s tudy showed t h a t  few of   their   managers  

had ever head of important new advances i n  tool-and-die making t h a t  had 

been   fu l ly   repor ted   in   popular   t rade   journa ls .  When these  were c a l l e d   t o  

t h e i r   a t t e n t i o n ,  most  of the  managers were r e l u c t a n t   t o   e s t a b l i s h   e v e n  a 

one-man t echn ica l   s t a f f   t o   keep   ab reas t  of new information,  their   reason  be- 

ing   unwi l l ingness   to   incur   the   cos t  of  any  employee who would no t   con t r ibu te  

d i r e c t l y   t o   p r o d ~ c t i o n . ~ '  

On t h i s   g e n e r a l   p o i n t ,  i t  i s  questionable  whether  even  the  large com- 

p a n i e s   a r e   i n i t i a l l y   i n t e r e s t e d   i n   t h e   k i n d  of technology  t ransfer   tha t  

would lead  to   technological   breakthroughs,   even  though,   i f   successful ,   they 

would create new products,  expand employment,  and  augment the  GNP. What 

these  f i rms  general ly  are h o p i n g   f o r   a s   t h e - r e s u l t  of technology  t ransfer  

is  incremental   improvements   in   the  products   and  processes   in  whose produc- 

t ion   they  are a l r e a d y   e ~ p e r i e n c e d . 4 ~   T h i s  is n o t   s u r p r i s i n g ,   f o r   t h e  mem- 

bers  of a l a rge   f i rm  who are t h e o r e t i c a l l y  most  involved i n   p o t e n t i a l   t e c h -  

nology  t ransfer  are usua l ly   eng inee r s   and   i ndus t r i a l   s c i en t i s t s  engaged i n  

s o l v i n g   s p e c i f i c  R&D problems  and  the  l ibrarians  and  . technical  information 

s p e c i a l i s t s  who serve them. Top management, which  alone  can  approve  the 

development  of new products ,  is seldom  involved.  For many l a rge   f i rms   t ha t  

.are en t r ep reneur i a l ly -o r i en ted ,   t h i s  would pose  no  major  problem,  but  €or 
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many o the r s   t he   r i sks   i nvo lved  - the   chance   tha t  a new product  might  not 

b e   p r o f i t a b l e   o r ,   c o n t r a r i w i s e ,   t h a t  i t  might k i l l   o f f   a n   a l r e a d y   p r o f i t -  

a b l e  item on a firm's list - would be  overr iding.  However, t h e   t h r e a t   o f  

foreign  compet i t ion would always  be  an  inf luencing  factor .  

S t i l l   a n o t h e r   o b s t a c l e   i n .   t h e  way of  developing  effective  technology 

t r a n s f e r  on a l a r g e  scale is i n   t h e   n a t u r e   o f   t h e   p o t e n t i a l   t r a n s f e r e e s .  

It has  a l ready  been  noted  that  many of t h e  small i n d u s t r i a l   f i r m s  are un- 

aware  of t he   ex i s t ence  of new technology. The la rge   f i rms  who employ pro- 

f e s s i o n a l   e n g i n e e r s   a n d   i n d u s t r i a l   s c i e n t i s t s  are f u l l y  aware of i t ,  but  

these  men tend  to   regard  themselves  - and are regarded  by  others - as spe- 

c ia l is ts  and  experts  and, as such, are o f t e n   r e l u c t a n t   t o   s e e k   a s s i s t a n c e  

from ou t s ide   t he i r   f i rm .  As NERAC notes:  

I t  is t h e r e f o r e   d i f f i c u l t   t o   v i s u a l i z e   s u c h   a n   e n g i n e e r   o r  sci- 
en t i s t   s ay ing   t o   h i s   supe rv i so r   o r   employe r   t ha t   he   needs   t he  
se rv i ces  of a Regional  Dissemination  Center  to  enable him t o  
"keep up" i n  a f i e l d   i n  which  he is  an  "expert  .'I To do t h i s ,  
t h e   e n g i n e e r   o r   s c i e n t i s t  would have t o   b e   s e c u r e   i n   h i s   r e l a -  
tionship  with  his  employer  and  an  acknowledged  leader among 
h is   peers .   Converse ly ,   for  an employer o r   s u p e r v i s o r   t o  sug- 
g e s t   t o  one of h i s   t echno log ica l   pe r sonne l   t he   u se  of a Regional 
Dissemination  Center 's   services would b e   m o s t   d i f f i c u l t   i f   t h e r e  
be   an   impl ica t ion   or   in ference  of i n a d e q u a c ~ . ~ ~  

This i n t e r p r e t a t i o n  of the   s i ta t ion ,   a l though  bas ica l ly   sound,   never the less  

represents  argument  from a fa l se   p remise .   Actua l ly ,  RDC salesmanship  should 

be s o  designed  as   to   preclude  the  opportuni ty   of   an  expert   concluding  that  

h i s  competence  has  been impugned; f o r  example,  emphasis  should  be on the  

provis ion  of supplemental services by  which  the  expert 's time could  be 

saved,  such services t o  be  performed by a unique   type   o f   spec ia l i s t s  whose 

spec ia l ty   and   fac i l i t i es   have   on ly   recent ly   been   c rea ted .  As a matter of 

f a c t ,  i t  a p p e a r s   t o   b e   t h a t  many e n g i n e e r s   a n d   i n d u s t r i a l   s c i e n t i s t s ,  for 

a l l  t h e i r   p r o f e s s i o n a l   t r a i n i n g ,  are not  accustomed t o   s y s t e m a t i c a l l y   s u r -  
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veying  the  f indings  of  others  before  beginning work on a problem. As 

r ecen t ly  as la te  1967, WESRAC found it  t o   b e   i n o r d i n a t e l y   d i f f i c u l t   t o  con- 

v ince   i ndus t r i a l   f i rms   o f   t he   des i r ab i l i t y ,  l e t  alone  the  economic  neces- 

s i t y ,   o f  making such  searches: 

The hours   spent   to   educate   users  on the   app l i ca t ion  
of  technology  performed by o thers   appears   to   be  the most 
ser ious  problem  in   the  t ransfer   of   technology.   This  re- 
qu i r e s  a change i n   h a b i t s   t h a t  seem to  be  thoroughly  in-  
grained.  It does   no t   appear   tha t   ind iv idua ls   in   bus iness ,  
and p a r t i c u l a r l y   s k i l l e d   s c i e n t i f i c  and engineering  people,  
have   the   habi t   o f   inves t iga t ing  a problem t o  see i f  an  an- 
swer has   a l ready   been   found  before   s ta r t ing   in   to  do i t  
themselves. 43  

This   i den t i f i e s  one of t h e   f a c t o r s ,   i f   n o t   t h e   p r i n c i p a l   f a c t o r ,   a c c o u n t i n g  

f o r   i n d u s t r y ' s   i n e r t i a   i n   a d o p t i n g  new technology  that  is  a v a i l a b l e   t o  i t .  

In   d i scuss ing   t h i s   gene ra l  area o f   t h e   d i f f i c u l t i e s   t h e  RDC's have 

faced,  two po in t s  of gene ra l   s ign i f i cance   r equ i r e   men t ion .   F i r s t l y ,  when 

NASA undertook i t s  technology  u t i l i za t ion   program  in  1961, it underwrote a 

research-insti tute-based  Regional  Dissemination  Center  to  assist   in  imple- 

menting i t  and i n   t h e   n e x t   t h r e e   y e a r s   e s t a b l i s h e d   f i v e  more c e n t e r s ,   a l l  

university-based.  Reliance on u n i v e r s i t i e s   a s   b a s e s   f o r  R D C ' s  assured 

p r a c t i c a l   b e n e f i t s   t o   b o t h   p a r t i e s .  A s  the .  RDC's g a i n e d   s k i l l  and compe- 

tence,  i t  became ev iden t   t ha t  NASA had b u i l t   f a r  beyond i ts  i n i t i a l  hopes. 

I n  one s e n s e ,   t h i s  is  now recognized,  for NASA's support  of broadening of 

the  information  base  needed  by  the RDC's, which  began i n  1968,  and its i n i -  

t i a t i o n  of BATeams i n  1966  and TATeams i n  1968 were a c t u a l l y  a f u r t h e r  ap- 

p l i c a t i o n  of t h e   p r i n c i p l e  of RDC opera t ions   t o  new f i e l d s .  I n  another  re- 

spec t ,  however, NASA has   taken an u n r e a l i s t i c  v i e w  of its RDC's. Since 

1966, i t  has   tended  to   measure  their   success   chief ly   by  reference  to   their  

progress   toward  f inancial   se l f -suff ic iency,   thereby  disregarding  to  a con- 
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s ide rab le   ex t en t   t he   obs t ac l e s ,   such  as t h e   t r a d i t i o n a l   r e l u c t a n c e  of most 

i n d u s t r i a l   f i r m s   t o   a d o p t  a t  once a novel  procedure,  however promising i n  

the  long  run i t  might  prove  to  be.   Granted  that  some of   the RDC's had  not 

g i v e n   s u f f i c i e n t   a t t e n t i o n   t o   t h e i r   e d u c a t i o n a l   ( t h a t  is, marketing) re- 

s p o n s i b i l i t i e s ,   t h i s  was u n f o r t u n a t e   i n   t h a t  i t  inevi tably  encouraged  the 

RDC's t o   p u t   q u a n t i t y   b e f o r e   q u a l i t y ;   t h e i r   u n i q u e   f u n c t i o n   i n   t h e   p r o c e s s  

of   t echnology  u t i l i za t ion  i s  - and  must  continue  to  be - prov i s ion   o f   sk i l l ed  

and  imaginative  personalized service. It induced them t o  t ake   t he   sho r t  

view ins t ead  of planning  for  continuously  improved and thereby  expanding op- 

e ra t ions .  

By a l l o c a t i n g   r a t h e r  more than  $9,500,000 i n   n i n e   y e a r s  (a miniscule  

sum by the   s tandards   o f   the  1 9 6 0 ' ~ ) , ~ ~  NASA c rea t ed  and  f i rmly  es tabl ished 

a network  of  university-based  computerized  technical  information  dissemina- 

t i o n   c e n t e r s ,   s t a f f e d  by expe r i enced   spec ia l i s t s  who became increas ingly  

competent in   ass i s t ing   indus t r ia l   f i rms   to   improve   product ion   and   deve lop  

new products. However, as has   been   ind ica ted   above ,   these   f ie ld   ac t iv i t ies  

of NASA's t echno logy   u t i l i za t ion  program are s t i l l  in   the   format ive   s tage  

of   expanding  and  ref ining  their   procedures   and  l ines  of a t tack  and,  as such, 

w i l l  r equi re   suppor t   o ther   than   c l ien ts '   fees   for  some t i m e  t o  come. Thei r  

po ten t ia l ,   a l ready   demonst ra ted  by the i r   cont r ibu t ions   to   the   t echnology 

u t i l i z a t i o n  program  and t h e i r   s u c c e s s e s   t o   d a t e ,   j u s t i f i e s   c o n t i n u i n g  sup- 

p o r t  and  considerably more o f f i c i a l   r e c o g n i t i o n  and pub l i c i ty   t han  so  f a r  

they  have  received.  This las t  po in t  - g r e a t e r   o f f i c i a l   r e c o g n i t i o n  and 

p u b l i c i t y  - i s  important as a means of   increas ing   the   e f fec t iveness  of t he  

RDC's; a s p e c i a l  NASA brochure on t h e  RDC's would  be a good beginning. 

* * *  

56 



Record  and  Evaluation 

The charac te r ,   func t ions ,   and   ro le   o f   the  RDC's as a major  and  inte- 

g r a l   p a r t  of NASA's technology  ut i l izat ion  program  having  been  presented,  

eva lua t ion  of the i r   per formance   to   da te  is i n   o r d e r .   D e s p i t e   t h e   f a c t   t h a t  

ASTRA, t h e   f i r s t  of them t o   b e   e s t a b l i s h e d ,  would b e   s l i g h t l y  less than   ten  

years   o ld  were i t  in   ope ra t ion   t oday ,   t he   con t r ibu t ions   t hese   cen te r s   have  

already  hade  in   advancing  technology  ut i l izat ion are b o t h   s i g n i f i c a n t   i n  

number and  most timely i n  demonstrating  what  must  be  accomplished on a 

l a r g e r  scale i n   o r d e r   f o r   t h e  program f u l l y   t o   p e r f o r m  i t s  funct ions.  To 

date ,   they  have  carr ied a major   par t  of the  load  of   acquaint ing  both Ameri- 

can  industry  and  the  publ ic  a t  l a rge ,   i n so fa r  as that  has  been  accomplished, 

wi th   the   na ture  and p o t e n t i a l i t i e s  of technology  transfer.45 To the   ex ten t  

t h a t   t h e  enormous accumulation of new technology is  a p r inc ipa l   r e source  

f o r   f u r t h e r   r e g i o n a l  and n a t i o n a l   i n d u s t r i a l i z a t i o n   i n  a world  character-  

i zed  by intensive  competit ion,   the  importance of t he   l i nes   o f   ac t ion   a l -  

ready  demonstrated  by NASA's RDC's should  not  be  minimized. On the   o the r  

hand,   these  f ie ld   agencies  are so n o v e l   i n   c h a r a c t e r  and func t ion ,  s o  young 

in   experience,  and so  few i n  number t h a t  no  sound means of s u b j e c t i n g   t h e i r  

con t r ibu t ions   t o   quan t i t a t ive  measurement  can  be  developed. The over-al l  

process of technology  u t i l i za t ion ,  l e t  a lone   t he   ro l e   t he re in  of i nd iv idua l  

RDC's, i s  of such  recent   or igin as to   p rec lude   t h i s ;   o f  NASA's s i x  RDC's, 

th ree   have   been   in   opera t ion  less than   f i ve   yea r s .  It fo l lows ,   then ,   tha t  

evaluat ion  should  consis t   pr incipal ly   of   demonstrat ing  the  extent   to   which 

and the  means by  which  they  have  advanced  technology  utilization i n  t h e  

United States and   no t ing   the   ind iv idua l   cont r ibu t ions   tha t   each   has  made. 

This  approach is a l s o  recommended by  another set of circumstances. 

Throughout the   per iod  of f u l l   o p e r a t i o n s  of an RDC, only a r e l a t i v e l y  

small p a r t  of its opera t iona l  t i m e  has   been   po in ted   d i rec t ly  a t  promoting 
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specif ic   technology  t ransfer   by  providing  problem-solving  re t rospect ive 

searches.46 By f a r   t h e   g r e a t e r   p a r t   h a s   b e e n   d e v o t e d   t o   c u r r e n t  aware- 

ness   searches,   s ta te-of- the-ar t   surveys,   and  other  services which, however 

va luable   they  are i n  keeping a c l i e n t   u p - t o - d a t e   i n   h i s   f i e l d s   o f   i n t e r e s t  

and in   s t imu la t ing   h i s   eng inee r ing   c r ea t iv i ty ,   mos t   gene ra l ly   have  a less 

d i r ec t   e f f ec t   i n   p romot ing   t r ans fe r s ;   moreove r ,  any t r a n s f e r   t h a t   d i d  re- 

s u l t  from these   o the r  services wduld be   ex t r eme ly   d i f f i cu l t   t o   t r ace   back  

t o  i ts  source.  

Accordingly,   the  following  evaluation (as def ined)   of   the  NASA RDC's 

t h a t  are c u r r e n t l y   a c t i v e  w i l l  c o n s i s t  of i d e n t i f i c a t i o n  of t h e i r   a c t i v i -  

ties for   es tab l i sh ing   the   concept  of technology  t ransfer  a s  a v iab le  and 

needed  element of con t inu ing   i ndus t r i a l i za t ion  and a t  the  same time f o r  

g a i n i n g   c l i e n t s  and i n d u s t r i a l  income; i d e n t i f i c a t i o n   o f   t h e  services they 

have  designed and p u t   t o   u s e   t o  meet clients '   needs;  comparisons of t he  

cur ren t ly-ac t ive  RDC's as regards   the  number  of t h e i r   a n n u a l   c l i e n t s  and 

ad  hoc  clients  ( the  last   for  only  1969);   and  comparisons of these  RDC's i n  

terms of t o t a l   i n d u s t r i a l  income. 

To beg in   w i th   t he   p r inc ipa l   e f fo r t s  of t h e   c u r r e n t l y   a c t i v e  RDC's 

t h a t  were designed  to   promote  acceptabi l i ty  by indus t ry   and   the   publ ic  

s e c t o r  of the  concept of technology  transfer  and  thus  to  obtain  fee-paying 

c l i e n t s   t o   s u p p o r t   t h e i r   o p e r a t i o n s :   I n  terms of information  found  in   the 

quar te r ly ,   annual ,   and   spec ia l   repor t s   o f  RDC's, wherever a p a r t i c u l a r  cen- 

ter has  been more o r  less outs tanding   in   pursu ing  a given  type  of promo- 

t i o n a l   a ~ t i v i t y , ~ 7  it  is i d e n t i f i e d   a t   t h e  end  of the   en t ry .  

a. Conferences  with  industrial   and civic l eade r s  and l o c a l  and state 
economic  development  groups,  especially  during  the  early  years  of  an RDC's 
opera t ions  : a l l ,  w i th  ARAC outs  tanding. 48 
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b. Direct-mail  solicitation  of  interest:  all,  with  KASC  outstand- 
ing. 

c. Personal  discussions  of  RDC  services  and  operations  with  manage- 
ment  personnel,  engineers,  and/or  information  specialists of prospective 
and  actual  clients:  all. 

d. Distribution  of  up-to-date  brochures  giving  essential  information 
about  an  RDC  and  its  services:  all. 

e. Distribution  of  up-to-date  catalogs  of  services  and  operational 
manuals:  all,  with  ARAC  and  WESRAC  outstanding. 

f. Distribution  of  NASA  technology  utilization  publications,  includ- 
ing Tech  Briefs:  all. 

g. Advertising  in  newspapers  and  trade  and  professional  journals 
and on  TV  and  radio:  WESRAC o~tstanding.~~ 

h. Stimulation  of  descriptive  articles  in  newspa  ers,  local  and  re- 
gional  journals,  and/or  university  publications:  all. 59 

f  irms 

fer: 

i.  Conducting  planned  tours  of  an  RDC  for  invited  representatives of 
and  other  organizations:  all,  with  ARAC  outstanding. 

j. Residency  programs  for  individuals  interested  in  technology  trans- 
ARAC . 
k .  Part-time  employment  of  graduate  students:  all. 

1. Part-time  employment  of  faculty  members  as  technical  specialists 
and in other  capacities:  KASC  and  WESRAC  outstanding.51 

m.  Performance  of  searches  for  graduate  students:  NC  STRC  on an in- 
stitutionalized  basis. 

n. Performance  of  searches  for  faculty  members:  all,  with  NC  STRC 
and  NERAC  outstanding. 

0. Providing  assistance in establishing  university  courses in tech- 
nology  utilization,  including  information  science:  KASC and NERAC  out- 
s tanding. 

p. Providing  assistance  to  the  State  Technical  Services  Program 
and/or  conducting  an STS operation  in  whole  or in part:  all,  with  ARAC 
and TAC  outstanding. 

q. Working  with  state  or  regional  agencies  other  than STS: NC  STRC 
and  TAC  outstanding. 

r.  Integration  with  a  university  base:  KASC,  NERAC,  and  TAC  out- 
st anding. 
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Although  these activities.are not   equa l ly   e f fec t ive   in   p romot ing  the 

concept   of   technology  t ransfer   and  despi te   the fact t h a t   n o t  a l l  of them 

are c a r r i e d  on by a l l  s i x  of   the RDC's ( o r ,   f o r  that matter, conducted a t  

t h e  same level of i n t e n s i t y ) ,   t h e  number and va r i e ty   o f   t hose  that  are 

l i s t e d  above  indicate  both  the  energy  and  ingenuity  with  which  the RDC's 

as a group  have  pursued  this  phase of t h e i r  work. From the   s tandpoin t   o f  

making t echno logy   t r ans fe r   v i ab le ,   t h i s  is  of inest imable   value  because i t  

i s  a g ras s roo t s   e f fo r t   t o   r each   and   i nvo lve  as many f i rms  and  publ ic  

agencies as possible   throughout   the  country and., i n  doing so,  t o   l a y   t h e  

f o u n d a t i o n s   f o r   n a t i o n a l   i n t e r e s t   i n  and apprec ia t ion  of t h e   p o t e n t i a l  

va lue  of technology  u t i l i za t ion ;   the   pos i t ive   response   to  The Wall Street 

Journa l ' s  ar t ic le  of 27 March 1970 as an   i nd ica t ion   t ha t   bo th  of these   goa ls  

are a t t a i n a b l e .  The extent   to   which  advantageous  secondary  use  for   indus-  

t r ia l  and social   purposes   can  be made of t h e  enormous  and s t i l l  accumulat- 

i n g   s t o r e  of new Zechnology,  already  paid  for  or  being  paid  for,   depends  in 

l a r g e   p a r t  on  popular  as w e l l  as indus t r i a l   r ecogn i t ion   o f   t he   p rac t i cab i l -  

i t y  of technology  transfer,   and it is  t o   t h i s  e n d   t h a t   t h e   a c t i v i t i e s  of 

t he  R D C ' s  l i s t e d  above are of real s ign i f i cance .   No te   i n   pas s ing   t ha t   t hey  

include  such items as the  part-t ime employment of graduate   s tudents   and 

f a c u l t y  members i n  RDC work, t he   a s s i s t ance   i n   deve lop ing  and e s t ab l i sh ing  

un ive r s i ty  and col lege  courses   on  one  or  more a spec t s  of technology  u t i l i -  

zation,  residency  programs a t  ARAC, performance  of  searches  for  degree can- 

d ida tes   and   facul ty  members, and i n t e g r a t i o n  of RDC's w i t h   t h e   u n i v e r s i t y  

of  which  they are p a r t s ;  a l l  of t h e s e   a c t i v i t i e s  are d i r e c t e d  a t  broaden- 

ing   the   base  of interest ,   understanding,   and  capabi l i t ies   that   technology 

u t i l i z a t i o n   r e q u i r e s   f o r   f u t u r e  advancement. 

The second  group of accomplishments of t h e  RDC's is  t h e  services they 
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have  developed i n  o r d e r   t o   p r o v i d e   e f f e c t i v e  assistance t o   t h e i r  c l ients ,  

i n d u s t r i a l  and pub l i c ,  a t  minimal  costs. As was t r u e  of the  promotional 

activit ies a l ready   surveyed ,   th i s  l ist is qu i t e   l ong  and  very  interest ing.  

Possibly i t s  most s i g n i f i c a n t   f e a t u r e  is  the   ex ten t   t o   wh ich  i t  represents  

new and  pract ical   appl icat ions  of   computer   techniques  in   operat ions  requir-  

i ng   t he   ac t ion  of bo th   expe r i enced   t echn ica l   and   s c i en t i f i c   spec ia l i s t s  

and  computers as partners  in  psychomechanical  systems. 

The following services are l i s t e d  by  the RDC t h a t   i n i t i a t e d  them and 

the   year   they  were in t roduced   in   opera t ions   (a l l   have   been   descr ibed  earlier 

i n   t h i s   P a r t ) :  

Computer searching: ARAC, 1963 
Ret rospec t ive   search   se rv ice :  ARAC, 1963 
CIP current  awareness  service:  ARAC, 1963 
Indus t r i a l   app l i ca t ions   s e rv i ce :  ARAC, 1963 
Marketing  information service: ARAC, 1964 
Computer information  service:  ARAC, 1964 
SIP  current  awareness  service:  ARAC, 1966 
Abstract  packet  service: KASC, 1966 
Natural  resources  program: TAC, 1967 
Retrospect ive  search service fo r   g radua te   s tuden t s :  NC STRC, 

Management sc ience   se rv ice :  ARAC, 1967 
Re t rospec t ive   s ea rch   s e rv i ce   fo r   f acu l ty  members: ARAC, 1967 

Urban planning  bibl iographies:  ARAC, 1967  (following CAST, 

Addition  of ITT  f i l e   t o   i n f o r m a t i o n   b a s e :  NC STRC, 196852 
Addition of DOD f i l e   t o   i n f o r m a t i o n   b a s e :  NC STRC, 1968 
Addition of E 1  Compendex to   base :  ARAC, 1969 
Addition  of CA Condensates  and Chemical Ti t les  to   base :  KASC, 

Abs t r ac t s   fo r  NASA/SCAN: WESRAC, 1969 
Trans la t ion  service: NERAC, 1969 

196 7 

(following TUSC, 1966) 

1966 

1969 

A major   factor   in   evaluat ing  the  performance of t h e  RDC's  is  the  suc-  

cess they  have  had in   acquir ing  both  annual   and  ad  hoc  c l ients .  The  prob- 

of d e a l i n g   w i t h   t h i s  is complicated  by several circumstances.   Firs t   of  

a l l ,  t h e  RDC program, as or ig ina l ly   in t roduced  by the   es tab l i shment  of 

6 1  



Record  and  Evaluation 

ASTRA i n  la te  1961, was set  up t o   p r o v i d e  RDC services a t  no c o s t   t o   p a r t i c -  

i p a t i n g  companies. As a r e s u l t ,  ASTRA r e a d i l y   b u i l t  up a client list t h a t  

by  early  1966 numbered  840  and the  concept of t echno logy   u t i l i za t ion  was 

gaining  considerable  acceptance  in  the  Midwest.  However, when i n  1966  over- 

a l l  po l i cy  was changed t o   r e q u i r e  payment f o r  RDC services, a major  and  not 

unnatural   reaction  occurred;  by  1967  the number of ASTRA's c l i e n t s  had 

dropped t o  45 and, when ASTRA closed  in   1968,   only 8 c l i e n t s  were s t i l l  on 

i t s  r o s t e r .  The only   o ther   fu l l - f ledged  RDC t h a t   s t a r t e d   o p e r a t i o n s  on a 

no-charge  basis was NC STRC, which  opened i n  1964; when, i n  1966, i t  estab- 

l i s h e d  a f ee   s chedu le   fo r  services, i t  was handicapped  for some y e a r s   i n  

b u i l d i n g   c l i e n t e l e .  The quest ions  ra ised  by  these  experiences,  are as fo l -  

1 ows : 

a. Was NASA's o r i g i n a l   p o l i c y  of providing RDC services without  
charge a sound  and   necessary   po l icy   to   be   kept   in   e f fec t?  It apparent ly  
represented  recogni t ion of the  major  advantage  to  be  gained f o r  the  Na- 
t ion  by  promoting  industr ia l ly   and  social ly   prof i table   secondary  appl ica-  
t i ons  of already-paid-for new aerospace  technology. 

b .  Was NASA's new pol icy ,   in t roduced   in   1966,  of r equ i r ing   ac tua l -  
c o s t   s t u d i e s   t o   b e  made by each RDC and  the  es tabl ishment  of fee   schedules  
f o r   c l i e n t s   b a s e d  on the   f i nd ings  of t h e s e   s t u d i e s ,   r e a l i s t i c   i n   a t t a i n i n g  
the  pr incipal   long-range  goal  of RDC performance,  namely,  bringing  about 
general   secondary  appl icat ion of new aerospace  technology by in t ens ive  
personal ized work i n   t h e   f i e l d ?  

c. Would s e l e c t i o n  of some middle  ground  between  gratuitous  and ac- 
tual-cost   services,   which would have   requi red   for  some time continuing  sub- 
s i d i z a t i o n  of RDC act ivi ty ,   have  been a reasonable   s tep  to   have  been  taken 
i n  19661 

The fol lowing  tabulat ions of t h e   c l i e n t  l ists of NASA's RDC's should  be 

cons idered   in  terms of these  circumstances.  

A second  complication is that   complete   records  of   ad  hoc  c l ients  are 

no t   r ead i ly   ava i l ab le   excep t   fo r   t he  end of 1969. 

With  these  l imitat ions,   the   fol lowing  tabulat ion shows t h e   r e l a t i v e  
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success  of t h e  several RDC's in   ob ta in ing   annual  c l ients  and,  through  the 

services   performed  for  them,  promoting  acceptance of technology  ut i l iza-  

t i o n  as a p r a c t i c a b l e  and   va luable   cont r ibu t ion   to   cont inuing   indus t r ia l i -  

za t ion .  The d a t a  are as of the end of each  calendar  year:  

1963  1964  1965  1966  1967  1968  1969 

ARAC 29 34  48 52  71 74  109 
NC STRC 34 31 31 39 
KASC 17 47 57  55 40 56 
TAC 23 22 27 28 
WESRAC 27 40 48 
NERAC 0 13 30 

To ta l s  29 5 1  95  166 206 225  31053 

Although the  growth of the  number of annual   c l ients   has   been  s low,  i t  has  

been  continuous  over  the  years  reported. 

A s  no ted ,   the  number  of ad  hoc c l i e n t s  i s  ava i l ab le   on ly   fo r   t he  end 

of 1969. The da ta  are as follows: 

Ad Hoc C l i en t s   To ta l   C l i en t s  

ARAC 
NC STRC 
KASC 
TAC 
WESRAC 
NERAC 

92  
31  
5 
7 
0 

18  

201 
70 
6 1  
35 
48 
48 

Totals   153 46 3 

It is apparent   that ,  were information  about   ad  hoc  c l ients   avai lable ,   the  

number of t o t a l   c l i e n t s ,   y e a r  by year  up t o  1969, would be much g r e a t e r  

t h a n   t h e   f i r s t   t a b u l a t i o n  shows. 

Turning t o   t o t a l   i n d u s t r i a l  income  (income r e c e i v e d   i n  payment f o r  

a l l  services) of t h e  RDC's, the   fo l lowing   tabula t ion  shows a roughly com- 

parable  growth  curve: 
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T o t a l   I n d u s t r i a l  Income of Currently-Active RDC's  
by Years ( i n   d o l l a r s ) 5 4  

196 3 1964  1965  1966 

ARAC 82,043 96,188  134,795  147,111 

KASC 26,949  74,506  90,358 
NC STRC 17,262 

TAC 14,000 
WESRAC 
NERAC 

Totals  82,043 123,137 210,301  268,731 

1967 

200,863 
15,738 
87,187 
25,000 
35 ,000 
12,000 

375,788 

1968 

133,000 
16,000 
62,000 
53,000 
47,000 
58,900 

369,900 

1969 To ta l  

142,980 937,980 
33,617 82,617 
67,218 408,218 
81,342 173,342 
37,626 119,626 
99,827 170,727 

462,610  1,892,510 

Note tha t   dur ing   the   years  1964-197055 NASA h a s   a l l o t t e d  some 

$9,097,000 fo r   suppor t  of a l l  i t s  RDC's  ( including ASTRA and CAST and the  

quasi-RDC, TUSC) and t h e   f u r t h e r   f a c t   t h a t   t h i s  amount represents  approxi- 

mately  33.1% of NASA appropr i a t ions   fo r   t he   ove r -a l l   t echno logy   u t i l i za t ion  

program  and some 0.029%  of t o t a l  NASA appropr i a t ions   fo r  R&D during 1964- 

1970. I n  comparison,  the  $1,892,510  produced  by  the  currently-active RDC's  

i s  n o t   n e g l i g i b l e   a n d ,   i n  terms of i ts  growth rate, i s  promising  for   the 

future .   Also,   the  amount thus  expended  for RDC support ,   judging by  what 

t h e  R D C ' s  a l ready  have  accomplished,   cer ta inly  appears   to   have  been a prof- 

i t ab le   inves tment  of a   very  small   por t ion  of  NASA's t o t a l   e x p e n d i t u r e s   f o r  

R&D dur ing   t h i s   pe r iod ;   t h i s  is e spec ia l ly  t r u e  i f ,  as mentioned  before, 

the  long-range  resul ts  of the  United States t echno logy   u t i l i za t ion  program 

u l t i m a t e l y   r i v a l  NASA's success   i n   p l ac ing  Americans on t h e  Moon. 

64 



IV. CONCLUSIONS AND RECOMMENDATIONS 

Thirty years ago the world was radically  different  from  what it is 

today. Apart  from  the monstrous fact  that the nations,  great  and  small, 

were in the opening  phases of the most  destructive war of  all  history, 

much of which we now take for granted  had  not  yet  appeared;  television, 

stereo, jet travel,  atomic  energy, global satellites, the exploration of 

space,  high-speed  computers,  and massive R&D were still developments of 

the  future and in  many  instances  had been only  dimly  foreseen. On the 

other  hand,  international and regional competition for  industrial leader- 

ship  was a rule of the  day; as the sought-for  basis of economic  prosperity, 

such  competition  dated back to  the beginnings of industrialization  in  the 

eighteenth  century  and  by 1940 was on a  rising  curve of intensity.  Today, 

with the  world  polarized by social doctrine and political  philosophy,  in- 

dustrial  competition  between  the  leading nation in  each  camp  and  among the 

nations  on  either  side  of  the  curtain  is more than ever  the  potential  de- 

terminant  of the  ultimate  destiny  of all. Accordingly,  the  United  States, 

as the responsible  leader of the Free World  since  the  end of World  War 11, 

must  explore  every avenue.that gives  reasonable  promise of continuance of 

its  present  industrial  primacy. The exploration of  every such  avenue  should 

be carefully  planned  rather than backed  into  by  chance;  furthermore,  it must 

be conducted with full realization  of  the  extraordinarily  rapid  acceleration 

of technical'advancement that  characterizes the present  and  probably will 

continue into the future. 

-Keeping  in  mind  the  continuing  intensification  of  industrial  competi- 
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tion,  especially  at  the  international  level,  the  most  promising  resources 

of  the  present  are  the  enormous  store  of  new  technology  that  has  been  pro- 

duced  by  massive R&D and  the  high-speed  computers  by  which  the  millions  of 

reports  identifying  items  of  new  technology,  all  of  which  have  already 

been  paid  for,  can  be  classified  and  retrieved  for  any  imaginable  secon- 

dary  application.  Viewed  in  this  light,  the  prescience  of  the  lawmakers 

of  the  85th  Congress  who  incorporated  what  became  Sections 102. (c) (4), 

102. (c) (8), and 203. (a) of Public  Law 85-568 - the  charter  of  the  National 
Aeronautics  and  Space  Administration - deserves  respect  and  public  grati- 
tude.  In 1961 these  clauses  were  interpreted  by  NASA  as  opening  a  new  ave- 

nue  for  the  continuing  advancement  of  American  industrialization - an  ave- 
nue  that  necessarily  would  have  to  be  explored.  In  the  original  estimate 

of  the  situation,  the  exploration  thus  called  for  would  determine  the  ex- 

tent  to  which  new  technology  developed  for  aerospace  purposes  could be 

made  available  for  advantageous  secondary  application  by  American  industry 

generally  and  in  the  public  sector as well. 

This  decision  having  been  made,  two  offices  in  NASA's  expanding  or- 

ganization  were  charged  with  its  implementation.  One  of  these - the  Tech- 
nical  Information  Division  of  the  Office  of  Business  Administration - had 
been  carried  over  from  a  similar  office  of  the  National  Advisory  Committee 

for  Aeronautics  and  now  was  considerably  expanded and given  increased  sup- 

port.  The  other - the  Industrial  Applications  unit  of  the  Future  Applica- 
tions  Division,  Office  of  Applications - was  newly  created.  In  addition, 
Technology  Utilization  Officers  were  appointed  in  each  of  NASA's  Research 

Centers,  and  the  first  of  NASA's  Regional  Dissemination  Centers - ASTRA - 
was  established  by  contract  with  the  Midwest  Research  Institute  at  Kansas 

City,  Missouri.  Each of these  elements  had  definite  functions  to  perform 
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in  support  of  what  was  definitely  an  experimental  program o€ technology 

utilization. In April 1963 the two principal  offices  for  this  program  in 

NASA  Headquarters  were  brought  together  as  the  Scientific  and  Technical  In- 

formation  Division  and  the  Technology  Utilization  Division  of  a  single  Of- 

fice  of  Technology  Utilization;  this  action  reduced  or  eliminated  diffi- 

culties  that  had  been  inherent  in  a  more  diffuse  organization,  and  NASA's 

program  of  technology  utilization  began  to  move  out  of  its  experimental 

phase. 

The  strength  of  this  novel  program  lay  in  the  character  and  experi- 

ence  of  the  agency  of  which  it  was  a  part.  Responsible  for  the  develop- 

ment  of  space  probes,  satellites,  vehicles  for  safe  travel  in  space,  and 

other  aerospace  systems,  NASA  quickly  became  an  outstanding  leader  in  ad- 

vanced  technology;  accordingly,  the  greater  part  of  its  personnel,  includ- 

ing  those  manning  the  technology  utilization  program,  were  conversant  with 

the  character  and  requirements  of  R&D,  many  of  them  at  the  most  sophisti- 

cated  levels  of  R&D.  This  situation  gave  NASA's  Office  of  Technology  Util- 

ization  great  advantage  in  planning  and  mounting  the  activities  required 

for  effective  technology  transfer,  an  advantage  that  was  approached  only 

by  the  Atomic  Energy  Commission  among  all  the  other  Federal  Agencies.  To- 

day, as a result  of  this  Office's  efforts,  technology  utilization,  defined 

as  both  technology  transfer and the  stimulation  of  industrial  R&D  to  ad- 

vance  at  an  accelerated  rate,  has  been  demonstrated  as  both  practicable  and 

of  increasing  value. 

The  conclusions  stated  above  are  essential  to  any  analysis  and  evalu- 

ation  of  the  part  played  by  the  Regional  Dissemination  Centers in NASA's 

over-all  program..  Turning  to  these  RDC's,  several  general  statements  must 

be  made  for  the  record: 
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a. All e i g h t  of the  full-fledged  RDC's,..beginning  with ASTRA, must 

be  regarded as major   ac t ive   par t ic ipants   in   the   deve lopment  of NASA's tech- 

n o l o g y   u t i l i z a t i o n  program. Introduced as a r e s u l t  of t h e   r e a l i z a t i o n   t h a t  

t e c h n o l o g y   u t i l i z a t i o n ,   i f  it were t o   b e   s u c c e s s f u l ,  would require   wide ac- 

ceptance by b o t h   i n d u s t r i a l  firms and the  publ ic   sector ,   they  have  been  the 

TU f i e l d   a g e n c i e s  whose face- to-face  contacts   and.working  re la t ionships  

with management and s t a f f s   i n   e a c h  of t h e i r   r e g i o n s  were designed t o  create 

an   i nc reas ing   na t iona l  demand for   technology  t rar isfer .  A s  f i e l d   a g e n c i e s  

e s t ab l i shed   fo r   t h i s   pu rpose ,   t hey  were a l s o   c a l l e d  upon to   develop  effec-  

t ive  procedures ,   both  promotional  and o p e r a t i o n a l , .   t o   a t t a i n   t h e i r   g o a l ;  

t h e   f i r s t   o n e s   t o  go in to   ope ra t ion  were ve ry  much od t h e i r  own, without 

p receden t s   t o   r e ly  upon i n  what was t ru ly   an   exper imenta l   opera t ion .  

Furthermore,  over  the  decade of t h e i r   a c t i v i t y   t o   d a t e   t h e y  have  received 

s l i g h t l y  less than  one-third of funds  a l located  by NASA f o r  its technology 

u t i l i z a t i o n  program.  Again, when i n  1966 the-  RDC's were informed  that   they 

should become f inanc ia l ly   s e l f - suppor t ing   w i th in  a more-or- less   def ini te  

per iod of years ,  no a c t i o n  was t aken   t o   i nc rease   t he i r   con t r ac t   funds  so 

a s   t o  make p o s s i b l e   i n t e n s i f i c a t i o n  of t h e i r   m a r k e t i n g   e f f o r t s .   I n   t h i s  

connection i t  should  be  noted  that  from the  beginning NASA con t rac to r s  and 

subcont rac tors   ( represent ing   a   s izab le   p ropor t ion   of   the  R&D e n t e r p r i s e s  of 

the  country)  were furnished a t  no cost   wi th   Flash  Sheets ,  Tech Briefs,   and 

searches  conducted  by STIF; i n  many ins t ances ,  it would appea r ,   t h i s   po l i cy  

not   only  deprived RDC's of p o s s i b l e   c l i e n t s   b u t   a l s o   i m p a i r e d   t o  some ex- 

t e n t   t h e i r   e f f o r t s   t o  promote  acceptabi l i ty  of the  concept  of  technology 

t r a n s f e r .  

b. The RDC' 8 as a group  have made major   cont r ibu t ions   to  NASA's tech- 

n o l o g y   u t i l i z a t i o n  program. L i s t e d   i n   P a r t  I11 of t h i s   s t u d y ,   t h e y   f a l l   i n -  
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t o   t h r e e   c a t e g o r i e s :  

Selection  by  experimentation  and  experience of the   t echniques  
most effective f o r  winning  a t tent ion  for   the  concept   of   tech-  
'no logy   t ransfer   and   for   ob ta in ing   and   ho ld ing   c l ien ts .  Dur- 
i n g   t h i s  first decade  of the TU program, it would  appear  that, 
i n   t h e   l o n g   r u n ,   t h e  first of   these - winning   a t ten t ion   for  
the  concept - has  outranked  the  second in  importance. 

Development  and  refinement  of several major  types  .of  search 
service, designing max.imum-economy search  techniques,   devel-  
oping  re l iable   procedures   for   providing  product ive  personal-  
i zed  services t o   c l i e n t s ,  and  extending  the  information  base 
ava i lab le   to   every   one  of t h e  RDC's t o   i n c l u d e ,   b y   e i t h e r  com- 
puter   or   manual   search,  a l l  major  sources  of new technology. 
This  last  action,  which  goes beyond t h e   o r i g i n a l   i n t e n t   o f  
NASA's TU program, w a s  forced upon t h e  RDC's by t h e   l o g i c  of 
technology  u t i l i za t ion   requi rements ,  

P a r t i c i p a t i o n  of most  of the  university-based RDC's i n   u r g i n g  
and   ass i s t ing  in  the  development  and  offering of degree  courses 
i n   v a r i o u s   a s p e c t s  of technology.u t i l i za t ion ,   thereby   lay ing  
f i rm  foundat ions  for   both  increased  understanding of the  over- 
a l l  program  and the   p repara t ion  of i n d i v i d u a l s   t o   t a k e   p a r t   i n  
the  future   development .   In   addi t ion,   the  RDC's have  used  both 
f a c u l t y  members and graduate   s tudents   in   var ious   par t - t ime 
capac i t i e s ,   t he reby   i nc reasmg   the  number  of individuals   exper-  
i enced   i n  TU work and  therefore  probable  proponents  of  the  pro- 
gram. 

c. An at tempt   to   evaluate   the  performance of t h e  RDC's by  counting 

t h e  number of val idated  technology  t ransfers   they  have  brought   about   rep-  

resents ,   in   our   op in ion ,  a misunderstanding  of   their   pr incipal   funct ions 

dur ing   the   in i t ia l   decade   of  NASA's t echno logy   u t i l i za t ion  program. To be  

su re ,  documented in s t ances  of technology  t ransfer  are f a c t s  and the re fo re  

can  be  counted as a basis  for  determining  performance. It i s  a l s o   t r u e ,  

however, t h a t   t h e   r e l a t i o n s h i p s   t h a t   t h e  RDC's es t ab l i shed  and the   i n f lu -  

ences   tha t   they   exer ted  - r e l a t i o n s h i p s   w i t h   i n d u s t r i a l   f i r m s  and  economic 

development  agencies  and  promotion of the  concept of technology  u t i l i za-  

t i o n  - a l s o  are facts   to   be  reckoned  with,   even  though  they are n o t   r e a d i l y  

amenable t o   q u a n t i f i c a t i o n .  
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d. Accordingly,   af ter   detai led  s tudy  and  analysis  of t h e  me's dur- 

i ng   t he   f i r s t   decade   o f  NASA's t echno logy   u t i l i za t ion  program  and  keeping 

i n  mind t h e i r   i n a b i l i t y   t o   d a t e   t o  a t t a in  f i n a n c i a l   s e l f - s u f f i c i e n c y ,  we 

conclude  that  as a group  they  have  qui te   sat isfactor i ly   performed  the  func-  

t i o n s   t h a t  NASA had i n  mind f o r  them when the   es tab l i shment  of ASTRA was 

authorized.  This  does  not mean t h a t  some ind iv idua l  R D C ' s  have  not  been 

somewhat def ic ien t ,   in   compar ison   wi th  some of t h e i r   c o l l e a g u e s ;   i n  meet- 

ing   cer ta in   o f   the i r   respons ib i ' l i t i es ,   nor   does  i t  imply t h a t  no changes 

in   the  requirements   they  must  meet i n   t h e   f u t u r e   s h o u l d   b e  made. 

These  being  the  conclusions  reached  by  this  study  of NASA's Regional 

Dissemination  Centers,  recommendations  regarding  the RDC program are i n  or- 

der .  Inasmuch as t h i s  program i s  a n   i n t e g r a l   p a r t  of NASA's over-all   tech- 

nology  uti l ization  program,  certain  of  these  recommendations relate t o   t h e  

l a t t e r   a s  well. The recommendations are as follows: 

a.  That NASA's  contractual  arrangement  with  each RDC be  modified as 

fo l lows   t o  make possible  expanded  coverage  within  each R D C ' s  r eg ion   (or ,  

a l t e r n a t i v e l y ,  by e s t ab l i sh ing   add i t iona l  R D C ' s  f o r   t h i s   p u r p o s e ) ,   t o  com- 

pensa te   for   the   p rovis ion  of TU se rv ices  a t  no c o s t   t o  NASA con t r ac to r s  and 

s u b c o n t r a c t o r s ,   a n d   t o   a s s i s t   i n   o b t a i n i n g   t h e   q u a l i t y  of s ta f f   personnel  

needed  for  improved  performance of RDC functions,  namely: 

(1)   Increase  of   contract   support   by  an amount to  be  determined  by a 

s tudy made of each RDC, t h e   o b j e c t i v e s  of  which  would be  (a)  the  expansion 

of coverage deemed poss ib l e  and desirable ,   such  expansion  to   be  phased  in  

3-year  periods,  and  determination  of  the  phased  costs  thereof; (b) reduc- 

t i o n  of fees  charged  annual  and  ad  hoc  clients by a percentage  found  to   be 

n e c e s s a r y   i n   o r d e r   t o   p u t  RDC c l i e n t s  who a r e   n o t  NASA con t rac to r s   o r  sub- 

c o n t r a c t o r s   i n  a more f avorab le   pos i t i on  vis-a-vis NASA contractors  and 
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subcontractors ,  and determinat ion  of   the  costs   thereof;   and  (c)   to   provide 

services, i f  found   des i r ab le ,   t o  small bus inesses  a t  proport ionately  lower 

charges, and to   de te rmine   the   cos ts   thereof .  

(2) Changing the   cont rac t   per iod   for   each  RDC from  one t o   t h r e e  

yea r s ,   w i th   each   con t r ac t   t o   be  renewed f o r  one  year a t  t h e  end of  each 

year  of t he   con t r ac t ,  a l l  subjec t   to   per formance   by   the   cont rac tor ,   in  or- 

d e r   t o   p r o v i d e   f o r   i n c r e a s e d   s t a b i l i t y  of o p e r a t i o n s ,   t o   e n s u r e   t h e   q u a l i t y  

of  permanent  personnel, and to   reduce   the  time now necessar i ly   devoted   to  

prepara t ion  of annua l   p roposa l s ,   t h i s   t o   be  done a f te r   success ive   annual  

reviews by t h e  Technology Ut i l i za t ion   D iv i s ion  of each RDC's performance  to 

d a t e  and the   Div is ion ' s   s ta tement   to   each  RDC of gene ra l   gu ide l ines   fo r  i ts  

continuing  progress. 

(3) Studies   o f   the   ro les  of t he  BATeams and TATeams and t h e i r  pos- 

s i b l e   r e l a t i o n s h i p s   t o   t h e  R D C ' s  are   a lso  needed.  

This   par t icu lar   recomendat ion  is based on two assumptions,  namely, 

t h a t  NASA views  the  technology  uti l ization  program as being of major  na- 

t iona l   impor tance   (as   the   ev idence   to   da te   ind ica tes ) ,  and t h a t  NASA re- 

gards   the role of t h e  RDC's  as being  essent ia l   to   the  program's   success .  

As increasing  emphasis is put on technology  t ransfer   to   benef i t   the   publ ic  

s ec to r ,   a c t ion   a long   t he   l i nes   he re  recommended becomes increas ingly  im- 

por tan t .  

b.  That, i n   o r d e r   t o   o b t a i n  more def in i te   in format ion   about   the  re- 

s u l t s   a t t a i n e d   t o   d a t e  by  the RDC's fo r   u se   i n   i nc reas ing   t he i r   e f f e ' c t i ve -  

ness,   the  following  action  be  taken: 

On t h e   b a s i s  of a complete l i s t i n g  of a l l  clients,   annual  and  ad  hoc 

as w e l l ,  served by a l l  RDC's s ince  1 January  1966, a s tudy   be  made by per- 

sona l   in te rv iews  of management and engineering  personnel of  10%  of  such 
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client  firms,  randomly  selected,  to  ascertain in depth 

(1) their  identification  of  such  technology  transfers  as  have  re- 

sulted  from  RDC  services; 

(2) their  estimate  of  the  extent  to  which RDC services  have  stimu- 

lated  their own R&D work,  with  specific  information  as  to  the  character  of 

such  stimulation; 

(3)  their  general  evaluation  of  the RDC services  they  have  received; 

and 

( 4 )  their  suggestions  for  improvement  and/or  expansion  of  these  ser- 

vices. 

The  study  should  include  classification  of  clients 

(1) as  annual and ad  hoc; 

(2)  as  home  offices  (or  plants)  of  large  firms,  divisions  of  large 

firms,  medium-size  firms, and small  firms; 

(3) as  to  type  of  organizational  structure  and  resources;  and 

( 4 )  as to type  of  industrial  production. 

On the  basis  of  these  criteria,  the  findings  from  the  interviews  would  be 

analyzed. 

Although  such a study  would  be  essentially a market-analysis  investi- 

gation,  it  would  also  provide  valuable  information  as  to  the  impact,  in  ad- 

dition  to  actual  technology  transfers,  that RDC services  have  had  and,  at 

the  same  time,  would  produce  useful  suggestions  for  refinement  and  expan- 

sion  of  those  services. 
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Sixth  Semiannual  Report t o  Congress, July 1 - December 31, - 
Seventh  Semiannual  Report t o  Congress,  January 1 - June  30,  

13.  Paul  C. Constant, Jr., Operation  of a NASA Technology  Uti l izat ion 
Regional  Dissemination  Center:  Final  Report,  Kansas  City, Midwest Research 
Ins t i t u t e ,   n .d . ,  I, 11-13. 

14 NASA, Seventh  Semiannual  Report,  pp. 129-130. 

1 5  Rosenbloom, =. a., p. 24. 

15  John G. Welles and  others ,  The Commercial  Application &Missile - 
Space  Technology,  Denver,  Denver  Research I n s t i t u t e ,  1963. 

1 7  NASA Contract  NASr-162, fo r   t he   pe r iod   -15  December 1962 - 15 Decem- 
be r  1963. 

18 
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19 
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- 9  1963 P. 
20 
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22 
- 9  1964 P. 

23 

Joseph  DiSalvo, ARAC F i n a l  Five-Year Report,  Bloomington  1968. 

NASA, Eighth  Semiannual  Report  to  Congress, July 1 - December 31, 
157. 

NASA, Ninth  Semiannual  Report t o  Congress,  January 1 - June  30, 
152. 

DiSalvo,   loc .   c i t .  

NASA, Eleventh  Semiannual  Report t o  Congress,  January 1 - June  30, 
168. 

These  organizations were Battelle Memorial I n s t i t u t e ,   I l l i n o i s  
I n s t i t u t e  of Technology  Research I n s t i t u t e ,   A r t h u r  D. L i t t l e , - I n c ,  Midwest 
Research  Insti tute,   Southern  Research  Insti tute,   Southwest  Research  Insti-  
t u t e ,  and  Stanford  Research  Insti tute.  - NASA, Ninth  Semiannual  Report, 
p.  162. 

24 NASA, Tenth  Semiannual  Report t o  Congress, July 1 - December 31, 
-, 1963  p.  195; idem, Thirteenth  Semiannual  Report  to  Congress,  January 1- 
June  30 9 1965 9 P* 180. 

25 NASA, Tenth  Semiannual  Report,  p.  195. 

26 NASA Contract  NASr-175, for   the  per iod  January  through December 
1964.  Supplemented  by addi t ional   contracts   through  June  1968,  CAST'S oper- 
a t i o n  as a NASA-supported RDC was terminated a t  the  end of f i s c a l   y e a r  1968; 
however,  by  funds  from loca l   sou rces ,  CAST con t inues   t o   func t ion  on a re- 
duced  basis.  

27 NASA Contract  NASF-235, f o r   t h e   p e r i o d  May 1964  through  April  1965. 
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28 NASA Contract  NASS-234, f o r   t h e   p e r i o d  May 1964  through  April  1965. 

29 NASA Contract NSR-32-004-013, f o r   t h e   p e r i o d  March 1965  through 
February 1966. 

30 NASA Contract NSR-05-018-058, f o r   t h e   p e r i o d  March 1966  through 
September  1966, was  f o r  a s t u d y   t o   d e t e r m i n e   t h e   f e a s i b i l i t y  of an RDC a t  
Los Angeles. WESRAC's operations  began with NASA Contract NSR-05-018-071, 
for   the  per iod  15  October  1966 through  15  October 1967. 

31 .NASA Contract NSR-07-002-015,. fo r   t he   pe r iod   June  1966 through 
April   1967, was a l s o   f o r  a f e a s i b i l i t y   s t u d y   f o r  an RDC. NERAC'S opera- 
t ions  began w i t h  NASA Contract NSR-07-002-029, f o r   t h e   p e r i o d   A p r i l  1967 
through March 1968. 

32 '  Of the  eight  full-fledged  Regional  Dissemination  Centers so es- 
t ab l i shed ,  two - ASTRA, i n  Kansas  City,  and CAST, i n   D e t r o i t  - were closed 
as NASA RDC's  i n  October  1968  and  June  1968,  respectively. See Appendix B, 
Contract  Chronology  for NASA Regional   Disseminat ion  Centers ,   for  summary 
d a t a   f o r  a l l  NASA RDC's .  

33 NASA Contract  NASr-178, for  the  period  February  1964  through 
January  1965. 

34 NASA, Eleventh  Semiannual  Report, p.  191. 

35  1967 House NASA Authorization  Hearings,  IV, 638-639. 

36 Constant, 2. e., I, 26. 

37 NASA, Fifteenth  Semiannual  Report   to  Congress,   January 1 - June 
- 30, 1966, p.  167; idem, Sixteenth  Semiannual  Report  to  Congress,  July 1 - 
December 31, 1966, p.  194. 

38 NASA, Fifteenth  Semiannual  report,.^. 139. 

39 NASA, Sixteenth  Semiannual  Report, p. 193; idem, Seventeenth Semi- 
annual  Report  to  Congress,  January 1 - June 30, =, pp.  152-153. 

40 NASA, Sixteenth  Semiannual  Report, pp.  193-194; e, Eighteenth 
Semiannual  Report t o  Congress, July 1 - December 31, 1967, p.  152. 

41  WESRAC, Annual  Report for  the  Period  Ending  February 1, 1968, 
p. 34. 

42 See p. 13, above. 

43 NASA, Eighteenth  Semiannual  Report, pp.  150-151. 

44 KASC, Third'Annual  Report, May 1967,  p. 3. 

45 NC STRC, Final  Report  on  a.Regiona1  Technology  Transfer  Program, 
Apr i l  1, 1967 - May 30, 1968, Research  Triangle  Park,  30  June  1968, p.  15. 
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46 See  Appendix C y  Magnetic  Tapes  and  Abstracting  and  Indexing  Jour- 
na l s   fo r   Spec i f i c   F i e lds ,   1962-da te .  

47 Research  Triangle  Insti tute,   Technology  Application Team Program: 
Applications  of  Aerospace  Technolopy i n  Air Pol lu t ion   Cont ro l ,   Quar te r ly  
Report 1, June-September  1969 , pp. 2-3. 

48 NASA, The NASA Scientific  Technical  Information  System,  n.d. ,  
p. 14. 

49 See Appendix D ,  Statements  Regarding  the  Role of Personalized 
Serv ices   in   Technology  Ut i l iza t ion .  

50 See, f o r  example,  Robert S. Jones,   Consultant  to CAST, Report  on 
Termination of the Center   for   Applicat ion of Sciences and Technology 5 
National  Aeronautics  and  Space Administration'supported Regional  Dissemina- 
t ion   Center  , Detroi t ,   1968,  p. 21. 

51  See Appendix C f o r   i n d i c a t i o n  of the  magnitude of these   ac t ions .  

52 The annual  value of  computing  machine  shipments,  including  cash 
r eg i s t e r s ,   f o r   g iven   yea r s   be tween  1947  and  1966, is  given by success ive  
e d i t i o n s  of t h e  Statist ical  Abs t rac t  of the  United States as fol lows:  

19 47 
1950 
1955 
1960 
1963 
1965 
1966 

$302,000,000 
$350,000,000 
$582,000,000 

$1,324,000,000 
$1 , 826 , 000,000 
$2,772,000,000 
$4 , 156 , 000,000 

Also  to  be  noted is Zbigniew  Brzezinski 's   statement  that   "the  United States 
has  something  like  60,000  computers i n   u s e   i n  its economy whi le   the   Sovie t  
Union has  probably no  more than  3,000." - U.S. News & World Report, 20 Apr i l  
1970,  p. 20. Furthermore,   in a recent   speech by  Leonid  Brezhnev,  General 
Secre ta ry  of t h e   C e n t r a l  Committ,ee of t h e  Communist Pa r ty  of t h e  USSR, 
Brezhnev i s  repor ted   to   have   s t ressed   Russ ia ' s   need   for  more s c i e n t i f i c  and 
technica l   innovat ions .  - Washington Post, 14  April  1970. 

53 Senate Committee  on Aeronaut ical  and Space  Sciences,  Hearing 011 
Space  Program  Benefits,  6  April  1970, pp.  10-11: testimony of Thomas 0. 
Paine,   Adminis t ra tor  , NATA. 

54 See, f o r  example,  Joseph Ben-David, Fundamental  Research and t h e  
Un ive r s i t i e s :  Some Comments on Regional  Differences , P a r i s ,  OECD , 1968, 
pp.  55-59, and Central  Advisory  Council  for  Science  and  Technology, Great 
B r i t a i n ,  2. g.,  pp. 3-4. 

55  Senate Committee on  Aeronautical  and  Space  Sciences,  Hearing on 
Space  Program  Benefits,  6  April  1970,  p.  36:  testimony of Thomas 0. Paine, 
Adminis t ra tor ,  NASA. 
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56   Th i s s t a t emen t   ho lds   on ly   s ince   t he   Fede ra l  Government's  withdraw- 
a l  of funds   t o   suppor t   t he   S t a t e   Techn ica l   Se rv ices   p rog ram  in  late 1969. 

57 On this po in t ,  see again  Appendix D. 

58 1968 House NASA Authorization  Hearings,  I; 278. 

59 m., I, 277. 

60 I n t e r n a t i o n a l  Tin Research  and Development Council, Great B r i t a i n ,  
Historic  Tinned  Foods,  ed  2,  n.d.,  Greenford,  Middlesex,  England;  Nelson H. 
Budd, "Canning: How It A l l  Began," Good Packaging, XXI, January  1960, 
pp. 26-29. 

P a r t  I11 

1 In   suppor t  of t h i s   p o i n t ,  M. Terry  Sovel,   University of Denver, Tech- 
nolopy  Transfer - A Selected  Bibliography (NASA CR-1355), Washington,  1969, 
which is a h ighly   se lec t ive   bu t   ra ther   incomple te   l i s t ing  of such  publica- 
t i ons  up t o   e a r l y  1969,  records  the  following number o f .pub l i ca t ions   pe r  
year  since  1963: 

1964 30 
1965 59 
1966 69 
1967 10  4 
196  8 7 3  (incomplete) 
1969 19  (very  incomplete) 

2 A s  regards  newspaper art icles,  Paul  G. S t e i g e r ,  "Computer Breeds 
New-Type L ib ra r i an :   ' I n fo rma t ion   Sc ien t i s t '   S t ee r s   Indus t ry   t o   F ru i t s  of 
Research Boom," Los Angeles Times ,  5  October  1969, and A. Richard Immel, 
"Space Fa l lou t :  Data Banks Containing NASA Research  Fruits  Help Many  Com- 
panies:   Results of $35 B i l l i on   E f fo r t   Ava i l ab le  a t  a Low Cost;  Lockheed, 
L i t t o n  Use Fi les :   Bui lding a Better Osci l loscope,"  Wall Street  Journal ,  
27 March 1970, are t y p i c a l  of one  type of t h e   l i t e r a l l y   t h o u s a n d s  of re- 
ports   that   have  appeared i n  a l l  p a r t s  of the  country.  

3 For  example, a Flat  Cable  Seminar w a s  held 22-26 January  1968 a t  
the   Un ive r s i ty  of Alabama Resea rch   In s t i t u t e  a t  Huntsv i l le ,  Alabama, and a 
Workshop on  Neutron  Radiography,  cosponsored  by NASA, AEC, and SBA, a t  
Pleasanton,   Cal i fornia ,   18  July  1969.  

4 Thomas 0. Paine,  Administrator, NASA, Prepared  Statement  Submitted 
t o   t h e  Senate Committee  on Aeronautical  and  Space  Sciences,  6  April  1970, 
p.  41. 

5 Five  of t h e   s i x  RDC's  t h a t  are cu r ren t ly   ope ra t iona l  are univer- 
si ty-based;  the  exception is NC STRC, which is an  agency of t h e  State of 
North  Carolina,  organized as a subs id i a ry  of the North  Carolina Board of 
Science  and  Technology. 
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6 The Direc tors   o f   the  RDC's  now ope ra t iona l   r epor t  as follows: 

AEUC Chairman  of the  Indiana  Universi ty   Foundat ion 
NC STRC Governor of t he   S t a t e   o f   Nor th   Ca ro l ina   i n   h i s   capac i ty  as t h e  

Chairman  of the  North  Carolina Board  of Science  and  Technology 
KASC Direc tor  of Communications  Programs, Univers i ty  of P i t t sbu rgh  
TAC Deputy  Director of the Ins t i t u t e   fo r   Soc ia l   Resea rch  and Devel- 

opment, Universi ty   of  New Mexico 

Graduate  School of Business   Adminis t ra t ion,   Universi ty  of 
Southern  Cal i fornia  

t i c u t .  

WESRAC Direc tor  of t he   Resea rch   In s t i t u t e   fo r   Bus iness  and  Economics, 

NERAC Dean,  School  of  Business  Administration,  University of Connec- 

7 For some of  the RDC's, t h i s  last func t ion   (account ing   se rv ices)  
is  performed  by a bus iness  manager who i s  not   par t   o f   the   t echnica l   opera-  
t ions  group.  

8. KASC, f o r  example, uses   the  par t - t ime services of engineering 
facul ty ,   whereas  WESRAC relies p r i n c i p a l l y  on graduate   s tudents   in   engi -  
neer ing   or   bus iness   adminis t ra t ion .  

9 ASTRA, organized a t  t h e  Midwest Resea rch   In s t i t u t e  a t  Kansas  City 
a t  the  same t i m e  t h e   o r i g i n a l   I n d u s t r i a l   A p p l i c a t i o n s   u n i t  Qas c r e a t e d   i n  
NASA Headquarters, w a s  t h e   f i r s t  RDC t o  go in to   ope ra t ion .  NASA's pioneer 
f i e l d  agency fo r   t echno logy   u t i l i za t ion ,  it f u n c t i o n e d   f o r   s e v e n   f u l l   y e a r s ,  
c o n t r i b u t i n g   g r e a t l y   t o   t h e   t e c h n o l o g y   u t i l i z a t i o n   f i e l d  program. 

10 Midwest Resea rch   In s t i t u t e ,  ASTRA, Kansas  City,  n.d.,  p. 11. 

11 Operating  Manual,  Describing Services t o  Member  Com- 
panies,   ed 6 ,  Bloomington,  1967, pp. 4-6. 

1 2  Paul  C. Constant, Jr., Operation of a NASA Technology U t i l i z a t i o n  
Regional  Dissemination  Center:  Final  Report,  Kansas  City, Midwest Research 
I n s t i t u t e ,   n . d . ,  I, 43. 

13 w., I, 21, 3%. 

14  Technology  Util ization  Division, NASA, Regional  Dissemination s- 
ters [mimeographed summary] , 1 January 1970. 

15  Denver  Research  Insti tute,  The Environment  and the   Ac t ion   i n  Tech- 
nology  Transfer,  1970-1980, Denver,  n.d.,  p.  10. 

16 w. , p. 20. 

1 7  Not a l l  of  the RDC's have  re l ied,   pr incipal ly   on  the  conference 
method,  which ARAC introduced  and employed q u i t e   e f f e c t i v e l y .  Direct mail 
s o l i c i t a t i o n  and  newspaper,   trade  journal,   radio,   and TV advert is ing  have 
been employed t o  a g r e a t e r   o r  less extent,   depending on t h e  RDC, together  
w i th   ca re fu l   s ea rches  of a v a i l a b l e   i n d u s t r i a l   d i r e c t o r i e s .  

80 



Footnotes 

18 Semimonthly,  monthly,  or  bimonthly, as determined by the   ind iv id-  
u a l  RDC o r ,  when s t a n d a r d   i n t e r e s t   p r o f i l e s  are employed,  by  current activ- 
i t y   i n  the f ie ld   be ing   searched .  

19   Sk i l l fu l   p repa ra t ion  of computer i n s t r u c t i o n s  i s  most  important. 
A t  one time, f o r  example,  the combined STAR-IAA bank  contained 790 r e p o r t s  
indexed  under  "high  altitude"  and  1,092  under  "bearing,"  but  only  7  indexed 
under  both terms. To save computer time (and the re fo re  money) i n  a search  
involving  "high  a l t i tude  bear ing,"  i t  was necessary,  in t h e   i n s t r u c t i o n s   t o  
the  computer ,   to  l i s t  t h e  two terms i n   t h e i r   p r o p e r   o r d e r  and proper ly   l inked .  

20 Ralph H. Sprague, Jr., A Comparison of Systems for Selectively D i s -  
seminating  Information,  Indiana  University,  1965. 

21  Charles W. Mull is ,   Associate   Director ,  ARAC , "Some Techniques  for 
AutDmatic Searching of Government Report   Literature,"  paper  presented a t  
22nd Annual Conference,  Instrument  Society of America,  Chicago,  14 Septem- 
ber  1967. 

22 Since  the RDC's  have  obtained  the  magnetic  tapes  for  other  data 
banks  (see Appendix  C), i t  is p o s s i b l e   t o  augment the  NASA base by one  or 
more searches of o ther  materials. This   involves   addi t iona l   cos t s   to   the  
c l i e n t  and so requires   his   agreement .  

23 M. Terry  Sovel  and Dean C. Coddington, A User's Evaluat ion of a 
NASA Regional  Dissemination  Center,  Denver, May 1969,  pp. 5-6. 

24 KASC, Searching  the  Texts  of Document Surrogates:   Empirical  
" Test of Usefulness,   Pit tsburgh,  n.d.  

25 According t o  the   cu r ren t  (1970)  numbering  system fo r   S IP ' s ;  
ARAC's o r i g i n a l   i s s u e  of S I P ' s  consis ted  only of 32. 

26 Joseph  DiSalvo  and  Robert W. Hall, ARAC, Final  Report ,   Standard 
I n t e r e s t   P r o f i l e s :  Development of Technical  Subjects,  Bloomington,  Febru- 
ary  1968, p.  4.  Appendix I of t h i s   r e p o r t  lists t h e  SIP's f o r  which  by 
t h e  end  of January  1968 ARAC had   r ece ived   f i f t een   o r  more subsc r ip t ions ,  
as follows: 

Semiconductor Devices and  Microcircui t   Fabricat ion 2 1  
Materials Joining  Technology 1 7  
Corrosion and Pro tec t ive   Coat ings  1 7  
Material Forming  and  Machining  16 
Bearings and Lubricants   15 
Display  Systems  15 

27 In  January  1968 ARAC began to   charge   for   the   hard   copies   o f  re- 
po r t s  whose abstracts   appeared  in   SIP  packages.  

28 =Cy Quar te r ly   Repor t ,   F i r s t   Quar te r  1969, Bloomington,  10  June 
1969, p. 30. 

29 Expansion of the   in format ion   base   necessar i ly   has   a f fec ted   an  RDC's  
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charges.  For  example,  for a r e t rospec t ive   s ea rch  of t he  STAR/IAA f i l e  only, 
NC STRC charges  annual  c l ients  $60; f o r  a search  covering  the STAR/IAA and 
DOD f i l e s ,  $100;  and f o r  a search covering the STAR/IAA, DOD, and ITT f i l e s ,  
$125. In this  connection,  most of t h e  RDC's leave i t  to  the  engineer  plan- 
ning a search to   dec ide   what  files sha l l   be   p rocessed .  

30  Charles  Murray  and Lem M. Kel ly ,  NC STRC, Detailed  Study of t he  
Potent ia l   Market  of the   Southeas te rn  States, Research  Triangle  Park,  Febru- 
a r y  1969. 

31 Technology  Uti l izat ion  Divis ion,  NASA, Regional  Dissemination 
Centers ,  1 January 1970. 

32 WESRAC, Annual  Report for  Period  Ending  February 1, 1968, Los 
Angeles,  February  1968, p.  18. 

33 Technology  Uti l izat ion  Divis ion,  NASA, OJ-. &. 
34 Constant, a. c&., I, 17.  

35  Technology  Uti l izat ion  Divis ion,  NASA, OJ-. &. 
36  Ibid.  

37 On t h i s   p o i n t ,   i n f o r m a t i o n  as to   t he   annua l   va lue   o f   i ndus t r i a l  
product ion  ( that  i s ,  the   annual   va lue   accredi ted   to   manufac ture)   in   the  
states of the  United States is s i g n i f i c a n t .  The s i x  states i n  which RDC's 
are located  and  which  have 48% of a l l  RDC c l i en t s   accoun ted   fo r  
$65,116,000,000  of  the t o t a l  of 1967's GNT a t t r i b u t a b l e   t o   m a n u f a c t u r e ,  
which was 25.1%  of t he   na t iona l   t o t a l   c r ea t ed   by   manufac tu re ;   t he   de t a i l  i s  
as fol lows : 

Indiana 
North  Carolina 
Pennsylvania 
New Mexico 
Ca l i fo rn ia  
Connecticut 

$10,071,000,000 
$6,377,000,000 

$18,864,000,000 
$171,000,000 

$23,123,000,000 
$6,510,000,000 

On the  other   hand,   the   twenty states tha t   have   no   c l ien ts  of any RDC re- 
p o r t e d   f o r  1967 as follows;  they  accounted  for  $35,886,000,000  or  13.8% of 
this   increment  of t h e  GNT f o r   t h a t   y e a r :  

Alabama 
Alaska 
Arkansas 
Georgia 
H a w a i i  
Idaho 
Iowa 
Kansas 
Louis iana 
Maine 

$3,661,000,000 
$126,000,000 

$1,568,000,000 
$5 , 034,000 , 000 

$330,000,000 
$505 , 000 , 000 

$3,227,000,000 

$2,728,000,000 
$2,011,000,000 

$1,021,000,000 
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Miss i s s ipp i  
Montana 
Nebraska 
North  Dakota 
Rhode I s l and  
South  Dakota 
Vermont 
Washington 
Wisconsin 
Wyoming 

$1,656,000,000 
$315,000,000 

$1,138,000,000 
$117,000,000 

$1,357,000,000 
$172,000,000 
$486,000,000 

$3,276,000,000 
$7,062,000,000 

$96,000,000 

It goes  without   saying  that   these  data  are the  latest ava i l ab le .  - Statis-  
t i ca l  Abstract  of the  United  States ,   1969,  pp. 722-723. 

38 The h i s t o r i c a l   r e c o r d  shows tha t ,   beg inn ing   abou t   t he   t h i rd  de- 
cade of the   n ine teenth   cen tury ,   the   navies  of t he   t hen  Great Powers  de- 
manded increasing  mechanization and constant  improvement i n  a l l  a reas  of 
naval  technology. A s  a resul t ,   long  before   the  now-famil iar  terms of re- 
search  and  development came in to   u se ,  a growing t r a d i t i o n  of R&D w a s  es tab-  
l ished  in   each  major   admiral ty .   Naval   archi tects  and des igners  and the  men 
responsible   for   naval   ordnance worked out   qui te   c lear ly   def ined  procedures  
f o r   a c q u i r i n g   a n d   u t i l i z i n g   t h e   s c i e n t i f i c  and technical   information  they 
needed for   so lv ing   the i r   p roblems.   Never the less ,   desp i te   the  enormous pres- 
sures   exer ted  by in t e rna t iona l   r i va l ry ,   p rog res s  w a s  r e l a t i v e l y  slow. In  
1827,  for  example,   the  Brit ish  Admiralty  conducted  the  f irst   experimental  
test of s o l i d   c a s t - i r o n   s h o t   f i r e d   a g a i n s t   b a r   a r m o r ,   t h u s   i n i t i a t i n g   t h e  
sys t ema t i c   t e s t ing  of nava l  armament. In  1871  the  Brit ish  Admiralty tested 
t h e  14" wrought-iron  armor to   be   used  on HMS Dreadnought; t h i s  w a s  t h e  last  
major t es t  of i r o n   a r m o r ,   f o r   i n  1876  the   I ta l ian  Navy, b y   t h e   f i r s t   s i g n i f -  
i c a n t  tests of steel armor, opened a new and  more promising  f ie ld  of  armor 
development .   Thereaf ter ,   a t tent ion w a s  d i r ec t ed  toward  comparison of com- 
pound (wrought i r o n   p l a t e   w i t h  a backing of rubber  or  cork) and s tee l  armor, 
which  eventually  proved  the l a t te r  t o   b e   s u p e r i o r .  In  i n t e r p r e t i n g   t h i s  
record,  it should   be   no ted   tha t   wrought   i ron   p la te  w a s  introduced  in  1834; 
both  laminated  (riveted  layers of wrought i r o n   p l a t e )  and  composite  armor 
were f i r s t   a v a i l a b l e   i n  1840;  and cast-steel armor w a s  f i r s t   t r i e d   o u t ,   w i t h  
p r o m i s i n g   r e s u l t s ,   i n  1856.  Thus, d e s p i t e   t h e   e a r l y   o r i g i n s  of R&D i n   t h e  
admi ra l t i e s  of t h e  Great Powers ,   the   great   pressures   exer ted by in te rna-  
t iona l   compet i t ion   for   nava l   s t rength ,   and   the   re la t ive ly   ear ly   da tes  a t  
which new types of armor were avai lable ,   heavy  industry,   even when guided 
by powerful  government  agencies and r ecogn iz ing   oppor tun i t i e s   fo r   l a rge  
p r o f i t s ,   e x h i b i t e d   t h e   i n e r t i a   i n   t h i s   f i e l d  of armament development  that 
is r e f e r r e d   t o   i n   t h e   t e x t  above. Manv other  examples are c i t e d   i n   J o h n  
Jewkes,  David  Sawers,  and  Richard  Stilierman, The Sources of Invent ion 
(New York, St .   Mart in 's   Press ,   1959) .  

39  Donald N. Smi th ,   Ass i s t an t   D i rec to r ,   I ndus t r i a l  Development Divi- 
s ion ,   In s t i t u t e   o f   Sc i ence  and  Technology,  University of Michigan, "Why 
Companies Balk a t  Technology  Transfers,"  Columbia  Journal  of World Business, 
11, May-June 1967, pp. 45-53. 
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4 1  In  1966 NASA's Office of Indus t r ia l   Appl ica t ions   found  tha t   near ly  
e i g h t  times as much interest on t h e   p a r t  of l a r g e  as w e l l  as small companies 
in applying  aerospace  technology was  mot iva t ed   by   t he   poss ib i l i t y  o f  improv- 
ing   an   ex is t ing   p roduct   o r   p rocess  as was motivated  by  the  chance o f  adding 
a completely new item t o  a f i rm ' s   l i ne .  - Philip  Wright,  "Technology  Trans- 
f e r  and U t i l i z a t i o n  - Active Promotion  or  Passive  Dissemination?"  Research/- 
Development, XVII, September  1966, p. 36. To b e   s u r e ,   t h i s   f i n d i n g   d a t e s  
from  an  early  period  of RDC operat ions.  

42 NERAC, Final   Report   for   the  Per iod 1 Apr i l  1967 t o  31 March 1968 
S t o r r s ,  March 1968, pp. 23-24. 

""-f 

43 WESRAC, Annual  Report for   Per iod  Ending  February 1, 1968, pp.  36-37. 

44 See Appendixes E ,  F,  and G. Appendix.E  shows tha t   du r ing   t he  7- 
year   per iod ,  1964-1970 inc lus ive   ( the   on ly   years   for   which   f i rm  a l loca t ions  
f o r   o v e r - a l l   t e c h n o l o g y   u t i l i z a t i o n  as now regarded  can  be  ident i f ied)  , 
33.1% of  a l l  TU funds were expended d i r e c t l y   f o r  NASA's RDC's;  th i s   percent -  
age  does  not  include  such  overhead  charges as could   be   debi ted   to   the  RDC 
program,  such as those   fo r   Techno logy   U t i l i za t ion   D iv i s ion   ac t iv i t i e s  and 
the   se rv ices   p rovided   the  RDC's  (magnetic  tapes,   microfiche,  etc) by the  
Of f i ce  of  Technology U t i l i z a t i o n .  Even so ,  i t  i n d i c a t e s  the importance at- 
t ached   t o   t he  RDC program i n  NASA Headquarters'  judgment.  Appendixes F and 
G present  more d e t a i l e d  breakdowns of NASA a l l o c a t i o n s   t o   t h e  RDC's .  

45 I n   t h e   f i r s t   o p e r a t i o n a l   q u a r t e r ,   F e b r u a r y  - April  1962, ARAC 
he ld   f ive   ha l f -day   meet ings   in  ci t ies i n  Iowa,  Kansas,  Missouri, and  Okla- 
homa to   i n t roduce  its technology  u t i l i za t ion   program  to   indus t r ia l   and  re- 
gional  leaders.   These  meetings were at tended  by  individuals   represent ing 
2 4 1   i n d u s t r i a l   f i r m s  and 106  organizations  concerned  with economic develop- 
ment.  Each meeting was r epor t ed   i n   t he   l oca l   newspape r s ,  as wi tness ,   fo r  
example, art icles i n   t h e  Oklahoma Ci ty  Times of 13 , 14,  and 23 March 1962. 
In a d d i t i o n ,   d u r i n g   t h i s  same period ASTRA made o the r   p re sen ta t ions   t o   t he  
Economic Club  of Oklahoma, the  annual  meetings of the  Missouri   and  the Kan- 
sas Bankers  Associations,   and  the  annual  meeting of t he  Midwest Research 
Ins t i tu te   Trus tees ;   these   a l so   p roduced   newspaper   repor t s   and   ed i tor ia l  
comments. - ASTRA, Quarterly  Progress  Report  No. 2, 2 February - 5 May 1962 , 
Kansas  City,  February  1962, p. 2. This  type o f   ac t iv i ty ,   w i th  i ts  accom- 
panying news media  coverage, was continued  by ASTRA and   dupl ica ted   to  a 
g r e a t e r   o r  less exten t   by   the   o ther  RDC's as each was es tab l i shed .  

46 I n  1968, f o r  example, KASC repor t ed   t ha t  89%  of its search  ser- 
vices f o r   c l i e n t s  were of the  current   awareness   type  and  that   even some of 
the  re t rospect ive  searches  conducted were not  of  the  problem-solving  types. - 
KASC, Fourth  Annual  Report ,   Pit tsburgh,  June  1968, I, 3. 

47 For  example, i n  i ts  F i f t h  Annual  Report,  June  1969, I V Y  4, and 
Sixth  Annual  Report,  April  1970, I V Y  3, KASC states t h a t  i t  has  placed ma- 
j o r   r e l i a n c e  on d i r e c t   m a i l i n g s   f o r   s o l i c i t a t i o n  of i n t e r e s t   i n   t e c h n o l o g y  
u t i l i z a t i o n  and   ob ta in ing   i n i t i a l   con tac t   w i th   po ten t i a l   c l i en t s .  The re- 
p o r t s  of t h e   o t h e r  R D C ' s  ' i nd ica t e   t ha t ,   a l t hough  a l l  use   th i s   t echnique ,  
none  of them depends  on i t  t o   t h e   e x t e n t   t h a t  KASC does. 

" 
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48 ASTRA, t h e   f i r s t  RDC t o  be   es tab l i shed   by  NASA b u t  no  longer ac- 
tive, was  espec ia l ly   ou ts tanding  i n  t h i s   r e s p e c t .  

49 It has 'no t   been   ver i f ied   tha t   every   one  of t h e  RDC's u s e   t h i s  
device. 

50  Both NASA's Office  of  Technology  Util ization and ACORDD have 
played a s i g n i f i c a n t   r o l e ,   a s s i s t e d   b y   t h e   i n d i v i d u a l  RDC's, i n   hav ing  na- 
t iona l   newspapers   and .o ther   na t iona l   publ ica t ions   publ i sh   repor t s  and ar- 
t i c les  desc r ib ing   t he  RDC's and t h e i r  services. See, f o r  example,  the ar- 
ticle i n   t h e  27 March 1970 i s s u e  of  The Wall S t r ee t   Jou rna l  and the e n t i r e  
issue  of  Research/Development  for  September 1966. 

5 1  Here again i t  is not  known whether a l l  of t h e  R D C ' s  f o l l o w   t h i s  
p rac t i ce .  

52 A l l  other  expansions of the  information  base by a c q u i s i t i o n  of 
magnetic  tapes  (and  this  has  been  appreciable  since  1967)  resulted  princi-  
pal ly   f rom  act ions  taken  by NASA Headquarters. 

53 I f   t h e   a n n u a l   c l i e n t s  of ASTRA and CAST, which are no  longer ac- 
t ive as NASA RDC's ,  are added ,   the   to ta l s  would be as fol lows:  

1963  1964  1965  1966  1967  1968  1969 

29 101  145 257 261 225  310 

54  Inasmuch as t o t a l  income  by years  is n o t   r e a d i l y   a v a i l a b l e   f o r  
ARAC, NC STRC, and KASC before   1968  (only  total  income fo r   t he   pe r iods  
p r i o r   t o  1968 i n  which  each RDC was a c t i v e ) ,  estimates of each RDC's  an- 
nua l  income for   those   years   has   been  made by r e fe rence   t o   t he  number of 
annual   c l ients   each had each  year of operat ion.  It is recognized  that  
t h i s  method leaves  ad  hoc  c l ients   out   of   considerat ion,   but   this   cannot  
be  avoided  because  such  data  also are not   ava i lab le .  

55 The f i g u r e s   f o r  1970 are t o   t h i s  t i m e  of wr i t ing .   Also ,   the  
amounts a l located  by NASA f o r   t e c h n o l o g y   u t i l i z a t i o n   i n  1962  and  1963 are 
not   ava i lab le .  
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Appendix A 

Checkl i s t  of Ti t les  and  Locations 

of NASA Headquarters   Off ices   Responsible   for   Technology  Uti l izat ion 

Technology  Uti l izat ion  Divis ion 

Indus t r i a l   App l i ca t ions   Un i t ,   Fu tu re   App l i ca t ions   D iv i s ion ,   Of f i ce  of App l i -  
c a t ions  

November 1961 - November 1962 

Indus t r i a l   App l i ca t ions   D iv i s ion ,   Of f i ce  of Applicat ions 
November 1962 - April   1963 

Off ice   of   Technology  Uti l izat ion,   Off ice  of Technology  Uti l izat ion and Pol i -  
cy P 1 anning 

April   1963 - December 1964 

Technology  Uti l izat ion  Divis ion,   Off ice  of Technology  Uti l izat ion 
December 1964 - d a t e  

S c i e n t i f i c  and Technical Information  Division 

Technical  Information  Division,  Office of Business  Administration 
October 1958 - May 1960 

Technical   Information  Divis ion,   Off ice  of Technical  Information and  Educa- 
t i o n a l  Programs 

May 1960 - January 1962 

Of f i ce   o f   Sc i en t i f i c  and Technical  Information,  Office of Pub l i c   Af fa i r s  
January 1962 - April   1963 

Of f i ce  of S c i e n t i f i c  and  Technical  Information,  Office of Technology U t i l i -  
z a t ion  and Pol icy  Planning 

April   1963 - December 1964 

S c i e n t i f i c  and Technical  Information  Division,  Office of Technology U t i l i -  
z a t ion  

December 1964 - d a t e  
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Appendix B 

CONTRACT  CHRONOLOGY 

ASTRA 

NASr-63(03), with amendments, Nov 1961 - Oct 1967 
Establishment:  and  op'er.ation of ASTRA as an RDC 

NASr-63(04), wi th  amendments, Jan 1963 - Dec 1964 
Spec ia l   p ro  j ec t s 

NASr-63(12), with amendment, Mar 1967 - Oct 1968 
Operation 

NASr-162, wi th  amendments, Dec 1962 - Dec 1967 
Establishment  and  operation of ARAC as an RDC 

NSR-15-003-032, Feb  1966 - Jan  1967 
Special   pro j ect s 

NSR-15-003-054, w i th  amendment, Apr 1967 - May 1969 
Spec ia l   p ro j ec t s  

NSR-15-003-055, Feb  1967 - Jan 1968 
Spec ia l   p ro j ec t s  

NSR-15-003-061, Feb 1967 - Dec 1967 
Spec ia l   p ro j ec t s  

NSR-15-003-076, Apr 1968 - Dec 1970 
Operat ion  and  special   projects  

NASW-1942, Apr 1969 - Sep  1970 
Spec ia l   p ro j ec t s  

CAST 

NASr-175, wi th  amendments, Jan 1964 - Jun  1968 
Establishment  and  operation of CAST as an RDC 

NSR-23-006-034, Jan 1966 - Dec 1966 
Spec ia l   p ro j ec t s  

NSR-23-006-037, w i th  amendment, J u l  1966 - Dec 1967 
Spec ia l   p ro j ec t s  

NSR-23-006-041, with amendment, Jan 1967 - Jun  1968 
Spec ia l   p ro j ec t s  
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NSR-23-006-044, Jan 1967 - Dec 1967 
S p e c i a l   p r o j e c t s  

NSR-23-006-049, May 1967 - Apr 1968 
S p e c i a l   p r o j e c t s  

TU SC 

NASr-178, with amendments, Feb 1964 - Nov 1967 
Establishment  and  operation of TUSC a s  a quasi-RLX 

NSR-37-004-006, wi th  amendments,  Sep  1966 - May 1968 
Operat ion  and  special   projects  

NSR-37-004-008, wi th  amendment, Apr 1968 - May 1969 
Operat ion  and  special   projects  

NSR-37-004-009, May 1969 - May 1970 
Operat ion  and  special   projects  

NC STRC 

NASr-235, wi th  amendments, May 1964 - Mar 1967 
Establishment  and  operation of NC STRC as an  RDC 

NSR-34-007-003, wi th  amendments, Apr 1967 - May 1968 
Operation 

NSR-34-007-005, wi th  amendments, Apr 1967 - Jun  1968 
S p e c i a l   p r o j e c t s  

NSR-34-007-006, wi th  amendments, Jun  1968 - Aug 1969 
Operation- and s p e c i a l   p r o j e c t s  

NASW-2051, Sep  1969 - Aug 1970 
Operation 

NASW-2050, Sep  1969 - Aug 1970 
S p e c i a l   p r o j e c t s  

KAS c 

NASr-234, wi th  amendments, May 1964 - Feb 1967 
Establishment  and  operation of KASC as an RDC 

NSR-39-011-064, wi th  amendments, Oct 1966 - Oct 1969 
S p e c i a l   p r o j e c t s  

NSR-39-011-070, wi th  amendment, Feb 1967 - Feb 1968 
Operation 
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NSR-39-011-076, wi th  amendment, Jan 1968 - Sep  1969 
Spec ia l   p ro j ec t s  

NSR-39-011-078, wi th  amendments, J u l  1967 - Feb 1970 
Spec ia l   p ro j ec t s  

NSR-39-011-089, Mar 1968 - Feb 1969 
Operation 

NSR-39-011-106,  Mar 1969 - Feb  1970 
Operation 

NSR-39-011-105, Sep  1969 - Aug 1970 
Spec ia l   p ro j ec t s  

TAC 

NSR-32-004-013, wi th  amendments, Mar 1965 - Sep  1967 
Establishment  and  operation of TAC as an RDC, and   spec ia l   p ro jec ts  

NSR-32-004-037, J u l  1967 - Jun  1968 
Operation 

NSR-32-004-049, wi th  amendment, J u l  1968 - Jun  1970 
Operation and s p e c i a l   p r o j e c t s  

WESRAC 

NSR-05-018-058, wi th  amendments, Mar 1966 - Jan  1967 
F e a s i b i l i t y   s t u d y  

NSR-05-018-071, wi th  amendments, Oct 1966 - Feb 1968 
Establishment  and  operation of WESRAC as an RDC 

NSR-05-018-093, Feb 1968 - Jan  1969 
Operation 

NASW-1869, Jan  1969 - Jan  1970 
Operation 

NERAC 

NSR-07-002-015, wi th  amendments,  Jun 1966 - Apr 1967 
F e a s i b i l i t y   s t u d y  

NSR-07-002-029, wi th  amendment, Apr 1967 - Mar 1968 
Establishment  and  operation of NERAC as an RDC 

NSR-07-002-037,. wi th  amendment., Apr  1968 - Sep  1969 
Operation 
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NSR-07-002-048, Oct 1969 - Sep 1970 
Operation 
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Appendix C 

Magnetic  Tapes  and  Abstracting  and  Indexing  Journals 

for   Spec i f ic   F ie lds ,   1962-da te  

The fol lowing  magnet ic   tape  services   and  abstract ing  journals   have 
been  obtained  by  one  or more of NASA's Regional  Dissemination  Centers: 

STAR, f o r   S c i e n t i f i c  & Technical  Aerospace  Reports 
IAA, for   In te rna t iona l   Aerospace   Abs t rac ts  
MEDLARS, for  Index  Medicusl 
ERIC,  for   Research  in   Educat ion 
DOD, f o r  US Government R&D Reports 
ITT,  f o r   T e x t i l e  Technology  Digest 
E 1  Compendex, for  Engineering  Index 
CA Condensates,  for  Chemical  Abstracts 
Chemical  Tit les2 
BA Previews, fo r   B io log ica l   Abs t r ac t s  

1 Index  Medicus is no t  an abs t r ac t ing   j ou rna l ,  
bu t   conta ins   on ly   c i ta t ions  of articles. 

Year 
Tape 
Began 

1962 
1963 
1964 
1964 
1964 
1966 
1968 
1968 
1969 
1969 

Average 
Annual 
Abs t rac ts  

26,000 
26,000 

175,000 
3,800 

1 7  , 000 
11,000 
20,000 

265,000 
125,000 
220,000 

2  Tape  only,  based on key  words i n  t i t l e s  of 
articles published i n  650 chemical   journals .  
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Appendix  D 

Statements  Regarding  the  Role  of  Personalized  Services 

in  Technology  Utilization 

"The  second  factor,  which is ob over-riding  importance  in  the  use  of 
technical  information  to  produce  industrial  innovation, is that  of  personal 
contact.  Other  channels of communication  are  essential;  but  without  the  ad- 
dition  of  personal  human  contacts,  they  may  be,  and  often  are,  of  little 
value  by  themselves.  If  one  lesson  stands  out  above  all  0ther.s  from  a  study 
of  Scottish  industrial  development,  it  is  that  the  failure  of  communications 
has  derived  very  largely  from  a  failure  of  human  contacts. 

"Such  personal  relationships  are  doubly  necessary.  They  are  essential 
if a  proper  perspective on the  innumerable  facts  in  any  developing  situa- 
tion  is  to  be  obtained.  There  are  plenty  of  examples  to  be  found  of  the  way 
in  which  a  flow  of  paper,  unaccompanied  by  adequate  human  movement,  can  pro- 
duce  ideas  and  proposals  which  are  remote  from  reality.  Second,  personal 
contact  is  vital  to  the  kindling  of  enthusiasm.  Enthusiasm  is  no  less  im- 
portant  a  factor  in  industrial  innovation  than  knowledge.  Again,  the  post- 
war  history  of  Scotland  provides  many  instances  of  the  way  in  which  sparks 
which  are  struck  by  personal  contact  can  encourage  manufacturers  to  strike 
off  in  fresh  directions,  making  use of information  which  is  readily  avail- 
able. I' 

- W. S. Robertson,  Chief  Executive  Officer,  Scottish  Council  for  Devel- 
opment  and  Industry,  "Technical  Information  and  Industrial  Innovation," 
in  Conference on Science  and  Industry, The Problem of Communication, 
London,  1962, p. 7. 

"The  T.U.  program, so far,  seems  to  have  conveyed  primarily  'inciden- 
tal  advances  in  technology' - relatively  simple R&D results.  But  we  be- 
lieve  that  to  bring  about  even  simpie R&D results,  and  to  do so more  effec- 
tively,  the  publications  program  must  be  supplemented  with  more  active  at- 
tempts  at  transfer,  through  personal  contact,  to  establish  a  bridge  from 
the  NASA  innovator  to  the  potential  end  user,  introducing  what  in  industry 
would  be  called  the  "entrepreneurial  approach"  to  new  products  develop- 
ment. . . . 

"The  method  we  have  found  successful  involves  direct  contact  with  in- 
dustrial  management,  thorough  discussion  of  the  relevance  of  new  technology 
in  the  industrial  context,  and  rapid  follow-up  of  any  expressed  interest. 
This  process  of  technology  transfer  cannot,  however,  be  reduced  to  a  set  of 
instructions. . . . 

"Based on our  experience  with  this  approach,  we  believe  that  far  more 
meaningful  transfer  will  take  place as a  result  of  it  than  through  dissemi- 
nation  of  written  reports.  In  other  words,  we  hold  that  NASA  can  produce 
many  more  instances  of  transfer  through  the  entrepreneurial  approach - an 
active  transfer  program - than  it  has  through  publication." 
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- A. D. L i t t l e ,  Inc. Technology  Transfer  and  the  Technology  Utiliza- - t i o n  Program,  Cambridge,  1965, pp. i x - x T 7 F  

"The ob jec t ive  of the reg iona l   d i sseminat ion  activities of NASA is 
to   es tab l i sh   c lose   personal   contac t   which ,we  be l ieve  is e s s e n t i a l   i f  ac- 
t u a l   t r a n s f e r  and app l i ca t ion  of new technology t o  new uses  is  t o   t a k e  
place.  'I 

- Breene M. Kerr, Assis tant   Adminis t ra tor   for   Technology  Uti l izat ion,  
NASA, 3 March 1965, i n  1966 House NASA Authorization  Hearings,  I V ,  
99-100. 

"It is a lso   observed   tha t   there  are two e s s e n t i a l  components of  tech- 
.nology  transfer.  These are an automated  information retrieval and  dissem- 
inat ion  system  and  a .persona1  contact .  The information  pileup  has become 
so grea t   tha t   in format ion  is e s s e n t i a l l y   l o s t   u n l e s s  a se lec t ive   d i ssemi-  
nat ion  system is p e r f e c t e d .   I n   a d d i t i o n   t o   t h e   i d e n t i f i c a t i o n  and loca- 
t i o n  of information,  there  must  be a personal  contact  between  the  source 
of information  and  the  industr ia l   user ."  

- Argonne Off ice  of Industr ia l   Cooperat ion,  AEC, F i r s t  Semiannual e- 
port, 1 January - 30 June  1965, as c i t ed   i n   R icha rd  L. Lesher and 
George G. Howick, Assessing  Technology  Transfer (NASA SP-5067), 
Washington,  1966,  p. 60. 

"The implicat ions  of  a new technology  in  a var ie ty   o f   f ie lds   cannot  
be   t r ans fe r r ed  by t h e   w r i t t e n  word. Some i n t e r p l a y  between  individuals is  
necessary  to   permit   modif icat ion of the   ideas   o f   bo th   the   g iver  and the re- 
c e i v e r   i n   o r d e r   t o   h a v e  a meshing  of the   p roposa ls  of each.   Therefore ,   to  
i nc rease   t he  rate of t echno logy   u t i l i za t ion ,  a means  must be  provided  to 
permit a meeting of qua l i f i ed   i nd iv idua l s .   Pub l i ca t ion  i s  an  important 
s t e p   i n   t h i s   p r o c e s s ,   b u t  i t  is  o n l y   t h e   f i r s t   s t e p .  I t s  primary  purpose 
is t o   b r i n g   t o   t h e   a t t e n t i o n  of the   p roper   ind iv idua ls  Lhe f a c t   t h a t   c e r -  
t a in   in format ion  is a v a i l a b l e  and t o   i d e n t i f y  i t s  source,  thereby  opening 
t h e  way to   subsequent   comunicat ion  between  people   with  mutual   interest .  
I t  is  necessary   to  set up a system  by  which t h i s  can  be  accomplished and a 
spec ia l   e f fo r t   shou ld   be  made to   c l a r i fy   t he   p rocedure   t o   be   fo l lowed . "  

- Committee Report t o  Oak Ridge  Operations  Office, AEC, Transference - of  Nonnuclear  Technology to Industry,   July  1965,  as c i t e d   i n  w., 
p. 100. 

"It is demonstrably  evident  that  a c r i t i c a l   p o i n t   i n   t h e   t r a n s f e r  and 
u t i l i z a t i o n  mechanism i s  f r equen t ly   t he   pe r sona l   con f ron ta t ion   o f   t he   i n -  
tended  user  with  the  innovator.  Such a c o n f r o n t a t i o n ,   i f   s k i l l f u l l y  man- 
aged  and  responsibly  contr ibuted  to  by a l l  pa r t i e s ,   gene ra t e s   w i th in   t he  
user   tha t   degree  of enthusiasm  which is psychologica l ly   necessary   for  em- 
barking 0n.a new endeavor  characterized  by  educated  guesses  about -ea- 
su rab le  unknowns. 

"Without  such  emotion,  passivity  on  the  part  of small and  medium-sized 
bus inesses  is not   surpr i s ing .  . I f  something  could  be  injected a t  the   pas s ive  
-poin t ,  i t  would surely  have a r e v i v i f y i n g   e f f e c t   l e a d i n g   t o   r e s o l u t i o n  of 
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many of   the cases we ' s tud ied .  . . .I' 
- Philip  Wright,  "Technology Trans fe r   and .Ut i l i za t ion :  Active Promo- 

t i o n  br  Passive  Dissemination,  "Research/Development,  September 
1966,  p. 35. 

"It w i l l  surpr i se   no   one   tha t   the   s ing le   mos t   impor tan t   fac tor   in   e f -  
fec t ive   t echnology  t ransfer  is  the   pe r sona l i ty  03 t h e  TUSC f i e l d  man. I f  
he  cannot   effect ively communicate wi th   h i s   c l i en t ,   t he   p rocess   o f   t r ans fe r  
never  begins. When o u r   f i e l d  m a n  makes h i s   f i r s t  c a l l  on a prospect ive 
c l i en t ,   he   has  done much prel iminary  work  to   famil iar ize   himself   wi th   the 
client 's   problems. H e  takes  along NASA l i t e r a t u r e   w i t h   s p e c i f i c   a p p e a l   t o  
t h e   c l i e n t ' s   i n t e r e s t s .  Many times, t h e   p o t e n t i a l   c l i e n t   i n d i c a t e s   v i r t u -  
a l l y  no i n t e r e s t   d u r i n g   t h e   f i r s t   e n c o u n t e r .  Then, su rp r i s ing ly ,   he  may 
c a l l   t h e   n e x t  week a sk ing   fo r   he lp   i n   so lv ing  a s p e c i f i c  problem. I f   t h a t  
doesn' t   happen,  the  f ield man  may f ind   t he   nex t  .time h e   c a l l s ,  a desire 
f o r  assistance. Obviously,  there is  no real pa t t e rn   i n   t echno logy   t r ans -  
f e r  . " 

- Lee B. Zink,  "Technology U t i l i z a t i o n   i n  a Non-Urban Region,'' 
search/Development,  September  1966,  p. 4 3 .  

' 1  Regional   Disseminat ion   Centers   f requent ly   re fe r   the i r   c l ien ts   to  ad- 
d i t i ona l   sou rces  of information  to   supplement   the  information  provided  f rom 
NASA. One such case involved  an Oklahoma company i n  need  of a shroud mate- 
r i a l   t o   c o n n e c t  a vibrat ing  conveyor   to   an  exhaust  plenum i n  a g l a s s  prod- 
ucts   manufactur ing  operat ion.   Mater ia ls   being  t r ied  by  the company were 
l a s t i n g  less than  three  weeks. A Regional  Dissemination  Center, whose per- 
sonnel  were fami l ia r   wi th   these   types  of ma te r i a l s ,   r e f e r r ed   t he  company t o  
a manufacturer of nylon  cloth  impregnated  with a spec ia l ized   f luore las tomer .  
The ma te r i a l  was tested  and  found  durable,   saving  the company $600 annually 
i n  replacement  costs. 

. . .  
"A r e sea rch   d i r ec to r  of a P i t t sbu rgh  company needed  information on 

ma in ta inab i l i t y  of ce r t a in   h igh  vacuum equipment. He  had  been  seeking  this 
information  without  success.  A t  t h e   i n v i t a t i o n  of the  Regional  Dissemina- 
t ion  Center  of which h i s   f i r m  is  a member, he   a t tended  a Technology U t i l i -  
zation  Conference a t  L e w i s  Research  Center,  where  he  heard a paper  touching 
on the   sub jec t .  H e  l a t e r   c o n t a c t e d   t h e  NASA researcher  who authorized  the 
pape r ,   v i s i t ed   w i th  NASA Lewis  Research  Center  personnel  with  experience i n  
the  area,   obtained  the  desired  information,   and,  as a r e s u l t ,   h i s   f i r m   h a s  
proceeded  with a capi ta l   investment   program  to   bui ld  a c a p a b i l i t y   f o r  vac- 
uum deposi t ion of var ious   k inds  of t h i n   f i l m s  on steel  s u b s t r a t e s  on a pro- 
duc t ion   bas i s .  " 

- Richard L. Lesher,   Assistant  Administrator  for  Technology  Util iza- 
t i o n ,  NASA, 9 March 1967, i n  1968 House NASA Authorization  Hearings,  
I, 578,  580. 

"- 

"In   fac t ,  I would go s o  f a r  as t o   s a y   t h a t   t h e  ent i re  process  of  tech- 
nology  t ransfer   should   be   dea l t   wi th   in  terms of  people. 
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'!The problem  of  information retrieval and   the   t ransfer   o f  documents 
is not   the  main i s s u e  a t  a l l .  And it  has  been  looked upon as the  main is- 
s u e   i n  many qua r t e r s .  Hundr.eds  of t e c h n i c a l   r e p o r t s   s e n t   t o  a person   or  
an  organizat ion,   nei ther   capable  of handling them n o r   i n t e r e s t e d   i n   t h e i r  
i n t e r p r e t a t i o n  and  reduction  to  commercial  purposes, is use less .  Some 
hope  has  been  expressed i n   t h e   p a s t   t h a t   s c i e n t i s t s  and  engineers  working 
on Government-financed R&D programs  could  be  induced t o   b e  more concerned 
wi th   t he   poss ib l e   imp l i ca t ions   o f   t he i r  work t o   i n d u s t r y   o r   t o   o t h e r  prob- 
lems of a publ ic   na ture .   This   has 'no t   been  a f r u i t f u l   s o u r c e   o f   t r a n s f e r ,  
largely  because  the  type of person whose a s p i r a t i o n  is to   ach ieve  scien- 
t i f i c  and technica l   p rogress   for   h imsel f  is  general ly   not   the   type who a l -  
s o  seeks to   pe r f ec t   t echno logy   t r ans fe r .  

"Technical and management people i n  t h e   p r i v a t e   s e c t o r  whose s o l e  as- 
sociation  has  been  with  Federal  R&D programs  seldom  possess  the  necessary 
a t t r ibu tes ,   ins ights ,   o r   v iewpoin ts   to   deve lop   products   o r   p rocesses   for  a 
highly  competitive  commercial  market. 

"The technology  transfer  process is  s o c i a l  and  economic i n  form  and 
purpose ,   ra ther   than   sc ien t i f ic   o r   t echnica l .  The dec is ions   to   use   t ech-  
no logy ,   pa r t i cu la r ly   i n   i ndus t ry ,   a r e  economic  decisions,   rather  than  tech- 
n ica l   dec is ions .  And, therefore ,   people  who are concerned  with  transfer 
as t h e i r  main profession  need  to  be  judged  on a scale of accomplishment 
t h a t  is q u i t e   d i f f e r e n t  from t h a t  employed t o   e v a l u a t e  and  reward conven- 
t i o n a l  R&D persons. 

"In  order   to   s t imulate ,  accelerate, and  promote th i s   t r ans fe r   p rocess  
through  overt  programs,  circumstances must be  provided  to  make i t  easier 
fo r   i nd iv idua l s  and  companies to   be   innovators .  We need  demonstration  that 
marke ts   ex is t   for  new technology  products ,   that   the   r isk is reasonable, 
t ha t   t he   cos t -bene f i t   r a t io  is favorable,   and  that   the  competit ion  in a 
given  sector  is not   excessive.  The  more of t h i s   t h a t  i s  done by the   t rans-  
fer agent ,   the   eas ie r  i t  w i l l  b e   f o r   t h e   u l t i m a t e   u s e r   t o  become an  innova- 
t o r   i n   h i s  own r i g h t .  

"The type  of  person I am descr ibing  here   might   be  cal led  an  "appl ier  
of technology.'' He  w i l l  have two outs tanding   personal   charac te r i s t ics ,  
i r r e s p e c t i v e  of where  'he  works. 

"F i r s t ,   he  w i l l  understand  the  world i n  which  commercial  forces  oper- 
ate. And he w i l l  have some broad  technical   background.   In   fact ,  i t  might 
be more advisable  and p r a c t i c a l   t o  select  appropr i a t e   gene ra l i s t s ,  and  sup- 
ply them with  the  necessary  technical '   facts ,   than it would be   t o   a t t empt   t o  
convert a convent ional   scient is t   through  exposure  to   economic  real i ty   or   to  
the  requirements of corporate  management." 

- Charles N. Kimball ,   President,  Midwest Research   Ins t i tu te ,  26 Septem- 
b e r  1967, in   Sena te  Select Committee  on Science  and  Technology. Hear- 
ings  on ,Technology Transfer, p. 40. 

11 The basic  philosophy of service changed  during  the la t ter  p a r t  of t h e  
program t o   t h a t  of   interpret ive.   and  adapt ive  handl ing  of   information  for  op- 
t i m a l   b e n e f i t   t o   t h e   c l i e n t .  Moreover, t he   s e rv i ce   sough t   t o   he lp   t he  c l i -  
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ent more with  specif ic   problems,  rather than   t o   p rov ide  it with vast amounts 
of  information. In add i t ion ,   t he  User-Producer  Conference was born. The 
consu l t a t ion  and  telephone  inquiry services were continued. 

"The i n t e r p r e t i v e  and  adaptive  handling  of  information was accomplished 
by interpretive and   nonin terpre t ive   re t rospec t ive   search ing   and   in te rpre t ive  
and noninterpret ive  current   awareness   survei l lance. .  The appropriate   techni-  
ca l  t a l e n t s  were d i r e c t l y   a s s o c i a t e d  with a problem  from i ts  d e f i n i t i o n  
(ASTEU working   d i rec t ly   wi th   the   c l ien t ) ,   th rough  prepara t ion   of   search  strat- 
eg ie s ,  review of   abs t rac ts  and  documents,  weighing  relevance of information, 
and  preparing summary repor t s   for   c l ien t .   This   sys tem  proved   to   be   ex t remely  
v a l u a b l e   t o   t h e   c l i e n t ,  since t h e   c l i e n t  was involved a minimum f o r  a m a x i m a l  
re turn  f rom NASA's  bank  of  information.  Consequently,  the  value  to  the cli- 
en t   increased  by orders  of magnitude  over  previous services." 

- Paul  C.  Constant, Jr, ASTEU, Operation of a NASA Technology  Regional 
Disseminat ion,Center :  Final  Report,  Kansas  City, Midwest Research 

.. 
Ins t i t u t e ,   n .d . ,  I, 4 3 .  

"ARAC's most   valuable   asset  is i ts  e x c e l l e n t   t e c h n i c a l   s t a f f .  . . . 
"The s p e c i a l   s k i l l  of   the  ARAC p ro fes s iona l  lies i n   h i s  knowledge  of 

t h e  many in fo rma t ion   r e sources   ava i l ab le   t o  ARAC. H i s  usefu lness  lies i n  
be ing   ab le   t o   unde r s t ad   t he   p rob lems   o f   i ndus t ry .  . . . 

"You can  consider  the ARAC p ro fes s iona l  as an  extension  of  your own 
s t a f f   e i t h e r   f o r   c o n d u c t i n g  a review of  possible  information  sources when 
faced  with a specif ic   problem,  or   for   keeping  your   s taff   informed  about  re- 
cent  developments i n   a r e a s  o f   con t inu ing   i n t e re s t .  We encourage  informal 
working  re la t ionships   between  our   s taff   and  the  scient is ts   and  engineers  
i n   i n d u s t r y  . 'I 

- ARAC, " 1969 ARAC Services Catalog,  Bloomington,  1969,  p. 4 .  

"Our conference  has  confirmed  what a l o t  of us   have  suspected,   that  
something more is necessa ry   fo r   t echno logy   t r ans fe r   t o   be   e f f ec t ive .   Tha t  
something more is  the  personal  element,  communication  between  people. And 
t o  understand  technology  t ransfer   bet ter ,  w e  must s h i f t   o u r   b a s e   t o   t h e  de- 
mand side,   the  users.   This  should  be  the  research  strategy  for  the  1970's." 

- Daniel L. Spencer,  Chairman,  Department  of  Economics, Howard Univer- 
s i t y ,   s p e a k i n g   a t  a conference  sponsored by  Denver Research  Inst i -  
t u t e   a t  Snowmass-at-Aspen, Colorado, 26-28 September  1969  (cited i n  
- The Environment  and t h e   A c t i o n   i n  Technology  Transfer,  1970 - 1980, 
D R I ,  1970,  p. 20). 
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Appendix E 

Comparison of NASA Total  Obligations  for  R&D 

with  Allocations  for  Technology  Utilization and Allocations  for  RDC's 

(in  Thousands of Dollars,  by  Fiscal  Year) 

J?Y - - RCD 

,1962 

1963 

1964 

1965 

1966 

196  7 

1968 

1969 

19  70 

1,439,200 

2,857,400 

4,286,600 

4,951,500 

5,050,000 

4,867,000 

4,429,400 

3,815,900* 

3,792,800* 

1964-70  31,193,200l 

TU .(% of  R&D) 

not  available 

not  available 

3,192  (0.074) 

4,451  (0.090) 

3,453  (0.068) 

4,166  (0.086) 

4,320 (0.098) 

3,939  (0.103) 

4,000* (0.105) 

27  ,5212 (0.088) 

RDC'S (% of  TU) 

16 8 

334 

808 (25.3) 

1,234  (27.7) 

1,298  (37.6) 

1,859  (44.6) 

1,631  (37.8) 

1,182  (30.0) 

1,085*  (27.1) 

9,0973  (33.1) 

* Estimated 

1 National  Science  Foundation,  Federal  Funds  for  Research,  Develop- 
ment, and Other  Scientific  Activities, XVIII, 249. 

2 US Bureau -of the  Budget,  Budget of the  United  States  Government, 
Appendix  (for  successive  years). 

Compiled  from  NASA  contracts 
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Appendix F 

ASTRA 

ARAC 

CAST 

TUSC 

NC STRC 

u s  c 

TAC 

WESRAC 

NERAC 

Total  

Summary of NASA Allocat ions  to  RDC’s 

( i n  Thousands of Dollars,  by Fisca l  Year) 

1962 1963 1964 - ” - 
168 259  339 

75  225 

150 

52 

17 

25 

”- 

168 334 808 

* Estimated i n   p a r t  

1965 - 

20 7 

350 

300 

10 7 

83 

162 

25 

- 
12 34 

1966 - 
1 7 3  

36 2 

300 

103 

37 

243 

5 1  

29 

- 
129 8 

196 7 - 
lis 
345 

278 

98 

115 

315 

151 

239 

143 

185 9 

- 

1968 - 

16 7 

2 16 

16 1 

77 

128 

265 

162 

195 

260 

16 31 

- 

1969  1970 
” 

54  104 

76  71* 

124 129 

182 120* 

170  170 

292  296* 

284 195 

1182  1085 

” 

Tot a1 - 
1488- 

1731 

1189 

5 84 

6 33 

1312 

729 

1051 

- 882 

9599 
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Appendix G 

ASTRA 

ARAC 

CAST 

TUSC 

NC STRC 

KASC 

TAC 

WESRAC 

NERAC 

Average  'Monthly  Allocations by NASA to RDC's 

(In Thousands of DoIlars) 

'Total Allocatiop 

1488 

1731 

1189 

584 

633 

1312 

729 

105 1 

882 - 

Months of 'Operation 

26 

91 

54 

77 

74 

74 

.64 

52 

48 - 
Total  Averages  1067 67.8 

Average  Monthly  Rate 

19.6 

19.0 

22 .o 

7.6 

8.6 

17.7 

11.4 

20.2 

18.4 - 

15.7 
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Appendix H 

Comparative  Performance of Currently-Active RDC's Based on 

Value  Added  by  Manufacture in Region  of  Each  RDC  in  Calendar  1967 

Value  Added  by 
Manufacture1 

(millions) ( X  of total) 

ARAC  $72,568  28.0 

NC  STRC  $37,026  14.3 

KASC  $56,871  21.9 

TAC  $19,281  7.4 

WESRAC  $29,444 11.4 

NERAC  $44,111  17 .O 

Totals  $259,301 100 .o 
- 

Total  €lients, RDC  Industrial  Income, 
1969 1969 

(number) (X of total) (dollars) (X of total) 

201 40 .O $142,606  30.9 

70  13.9 $33,708 7.3 

61 12.2 $67,178 14.5 

35  7.0 $81,214 17.6 

47 9.4  $37,386 8.1 

88 17.5  $99,825 - 21.6 

502 100 .o $461,917 100.0 

- - 

Statistical  Abstract of the  United  States,  1969, pp. 722-723. 

Dollars  of RDC Industrial  Income 

per  Million  Dollars  Added  by  Manufacture 

ARAC 

NC  STRC 

KASC 

TAC 

WESRAC 

NERAC 

1.97 

0.91 

1.08 

4.21 

1.27 

2.26 

Rank 

3 

6 

5 

1 

b 

- 

2 

100 



Comparative  Performance  of  Currently-Active RDC's  Based on 

Number of Sc ien t i s t s  Employed i n  Region of Each RDC in Calendar 1968 

Sc ien t i s t s  Employed1 Total  Clients, RDC Indus t r i a l  Income, 

(Number) (w of   to ta l )  (Number) (% of total)   (Dollars) (% of t o t a l )  
. 1969  1969 

ARAC 55,236  18.9 201 . 40.0  $142,606  30.9 

NC STRC 35,080 12 .o 70  13.9  $33,708  7.3 

KASC 64,912 22.2 61 12.2  $67,178 14.5 

TAC 38,811  13.3  35  7.0 $81,214 17.6 
- 

bESRAC 45,849  15.7 47 9.4 $37,386 8.1 

NERAC 52,397 17.9 88 17.5 $99,825 - 21.6 

Totals 292,285 100.0 502 100 .o $461,917 100.0 

_c_ - _I_ 

1 
Sta t i s t i ca l   Abs t r ac t  of the United  States, 1969, p. 529. - 

Annual Cl ients  of Each RDC 

per Number of Sc ien t i s t s  (x 10,000) Employed 

ARAC 

NC STRC 

36 

20 

W C  

TAC 

9.4 

9.0 

T.IESRAC 

NERAC 

101 

10 

17 

Rank 

1 

2 

- 

5 

6 

4 

3 



Average Rank of Currently-Active RDC's 

on Basis of the Two Preceding  Criteria 

Average Rank 

ARAC 2 

NC STRC 4 

KASC 5 

TAC 3.5 

1msRAc 4 

NERAC 2.5 
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Appendix I 

RDC 

ASTRA 

ARAC 

CAST 

NC STRC 

KASC 

TAC 

IESRAC 

NERAC 

Totals 

- 

llnnual  Fee-Paying Clients and Industrial Income of R D C ' s  

*I963 1964 1965  1966  1967 1968 1969 """- 
41  .5 

29 34 48 52 71  74 109 

50 (approx) 

34 31  31 39 

17 47 57 55 40 56 

23  22  27 28 

27 40 48 

0 13  30 

29 101 145  257 261 225  310 

-" - "- 

Industrial Income 

$23,000  (1966-67) 

$937,980  (1963-69) 

$276,000  (1964-67) 

$82,617  (1966-69) 

' $408,218 (1964-69) 

$173,342 (1966-69) 

$119,626  (1967-69) 

$170,727 (1967-69) 

$2,191,510 (1963-69) 

Annual  Average of Fee-Paying Clients and of Industrial Income 

of Individual RDC's 

ASTRA 

ARAC 

CAST 

NC STRC 

KASC 

TAC 

WESRAC 

NERAC 

Total average 

Clients  Industrial Income 

23 $11,500 

60 $133,99  7 

50 $69,000 

34 $20,654 

45 $6 8,036 

25 

38 

14 

36 

- 

103 

$43,335 

$39 , 875 
$56,909 

$55,413 



Appendix J 

ACORDD 
AEC 
ARAC 

ASTRA ' 

BA 
BATeam 
CA 
CAST 

CIP 
COSMIC ' 

DOD 
E 1  
E R I C  
GE 
IAA 
ITT 
KASC 

MEDLARS 
?!USA 
NC STRC 

NERAC 
R&D 
RDC 
RECON 
SAL 
SCAN 
SDI 
SIP 
STAR 
STIF 
TAC 
TATeam 
TPA 
TSP 
TU 
Tusc 
WESRAC 

Checklist of Abbreviations and Acronyms, 

&th Page on Which Each Is Fi rs t   Ci ted  

Action  Council of Regional  Dissemination  Directors:  19 
Atomic  Energy Commission: 17  
Aerospace  Research  Applications  Center (Bloomington, Indiana): 

Applied  Space  Technology - Regional Advancement (RDC of Mid- 

Biological  Abstracts: 49 
Biomedical  Applications Team: 19 
Chemical Abstracts: 49 
Center for  Application of Sciences and Technology (Detroit ,  

Custom In teres t   Prof i le :  13 
Computer Software Management Information  Center,(Athens, 

Department of Defense: 45 
Engineering  Index: 49 
Educational  Resources  Information  Center: 49 
General Electric: 4 
Internat ional  Aerospace  Abstracts: 13 
I n s t i t u t e  of Text i le  Technology: 6 1  
Rnowledge Avai labi l i ty  Systems Center  (Pittsburgh,  Pennsylvania) : 

18 I 
Medical Literature  Analysis and Retrieval System: 49 
National  Aeronautics and Space  Administration: 2 
North  Carolina  Science and  Technology Research  Center  (Research 

New England  Research  Application  Center  (Storrs,  Connecticut): 18 
Research and Development: 3 
Regional  Dissemination  Center: 1 7  
Remote Console: 20 
Subject  Authority L i s t :  13 
Selected  Current  Aerospace  Notices:  17 
Selective Dissemination of Information:  17 
Standard  Interest   Prof i le :  39 
S c i e n t i f i c  and Technical  Aerospace  Reports: 13 
S c i e n t i f i c  and Technical  Information  Facility: 12 
Technology Application  Center (Albuquerque, New Mexico): 18 
Technology Application Team: 20 
Technical  Publication Announcements: 13 
Technical  Support Package: 18 
Technology Uti l izat ion:  69 
Technology Use Studies  Center  (Durant, Oklahoma): 18 
Western  Research  Application  Center (Los Angeles,  California):  18 
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west Research  Insti tute,  Kansas City,  Missouri):  12 

Michigan) : 18 

Georgia) : 19 

Triangle  Park,  North  Carolina) : 18 
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