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This report presents the results of six months of research on technology 
transfer conducted by the Industrial Economics Division of the University of 
Denver Research Institute (D R I). Material presented in this report was gath- 
ered and analyzed as a part of the Project for the Analysis of Technology 
Transfer (PATT) . 

PATT was established in November 1967 to provide a better understand- 
ing of the technology transfer process by examining nonspace applications of 
N ASA-d eve1 oped technologies. To facilitate reaching this objective, 
PATT: (1) Operates a technology transfer data bank which documents 
information on the characteristics of users of NASA's Tech Brief-Technical 
Support Package program; (2) documents situations in which NASA- 
generated technologies have been applied outside the space program; (3) 
develops suggestions for improving the effectiveness and efficiency of 
NASA's technology transfer activities; and (4) maintains contact with 
sources of technology, with channels of technological communication, and 
with users of technology in order to keep up-to-date with developments 
affecting technology transfer processes. 

This report summarizes progress made from June through December 1970 
in achieving these goals and briefly discusses future activities. I t  builds on 
data presented in previous PATT reports as well as on results of other DRI 
technology transfer research. 
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REPORT HIGHLIGHTS 

A major  p rogram modification in the a r e a  of PATT t ransfer  
documentation was instituted during the third quar te r  of 1970 .  
While retaining an emphasis on documenting individual cases  of 

technology t ransfer  activit ies,  the new approach groups par t ic -  
u la r  t r ans fe r  activit ies into selected technical fields ( e . .  g . ,  
p last ics ,  lubrication, f i r e  safety) and descr ibes  those activit ies 
in " t ransfer  profile" presentations (Sections I and 11). 

@ During the reporting period, PATT personnel  continued to 
investigate the technical and economic impacts of NASA's Tech 
Brief-Technical Support Package (TSP) p rogram.  In addition 
to processing 7, 738 TSP request  le t te rs ,  PATT interviewers  
completed approximately 300 telephone interviews with TSP 
reques ters  to document the t ransfer  experiences of persons 
using these publications (Section I) .  

Q A technical and economic impact analysis was completed la te  
in the reporting period of the May 1970 "NASA Conference on 
Materials  F o r  Improved F i r e  Safety" (Section I) .  

@ P r o g r e s s  was made during December 1970 in formulating a 

conceptual model  of technology t ransfer  p rocesses  (Section I ) .  
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SECTION I .  PATT 1970 RESEARCH ACTIVITIES: 
JULY - DECEMBER, 1970 

PATT r e s e a r c h  activities conducted f rom July through December 
1970 a r e  reviewed in this section. :: 

Tech Brief-Technical Support Package P r o g r a m  

During the last  s ix  months of 1970, PATT received 7, 738 le t te rs  
which had been sent to NASA by persons  requesting Technical Support 
Packages (TSP ' s ) .  The number of TSP requests  which were  made i n  

that t ime period was approximately equal to the number received during 
the f i r s t  s ix  months of the year  ( s e e  F igure  1).  The 15, 607 TSP requests  
coded by PATT personnel in 1970 brought the total  number of requests 
processed f rom the inception of the project  to 47, 210. 

0 
J F M A M J J A S O N D  

1970 

Figure  1. Monthly Requests for Technical Support Packages: 
January 1970 - December 1970 

Data concerning the number of 1970 requests  for  TSP ' s  generated 
by the different NASA field centers  a r e  shown in Table 1. During the 

::: A major  p rogram modification in the a r e a  of t ransfer  documentation 
was instituted during the third quarter  of 1970. That modification, 
described below in Section 11, effected a decision to combine reviews 
of PATT activities during the final two quar te rs  of the year  into this 
single repor t .  
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l a s t  s i x  months  of 1970, T S P ' s  originating a t  Mar sha l l  Space Fl ight  
Cente r  generated approximately  37 pe rcen t  of a l l  r eques t s ;  these  devel- 
oped a t  Manned Spacecraf t  Cente r ,  NASA Pasadena  Office, and Langley 
Resea rch  Cente r  collectively accounted fo r  another 35 pe rcen t .  T o  

some  extent ,  th is  var ia t ion in T S P  reques t  f requency can be  accounted 
fo r  by the  different  r a t e  of TSP  production among the  f ie ld  cen t e r s  
( see  F i g u r e  2), and by the fact  that  s o m e  cen t e r s  p roduce  a few Tech  
Br ie f s  having ve ry  popular  TSP '  s  ( s e e  Table  2). 

35 Percentage of 3,556 Tech Briefs Produced from 1963 - 1970 

Percentage of 15,607 TSP Requests during 1970 

30  Percentage of 7,738 July - December 1970 TSP Requests 

25 

I- z 
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0 
Marshall Manned N PO Lewis Goddard Other 

NASA FACILITY DEVELOPING TSP 

F i g u r e  2 .  A Compar i son  of Tota l  Tech Brief  Product ion With Total  
1970 T S P  Request  Frequency ,  and July-December  1970  
T S P  Request  Frequency  by NASA F ie ld  Cen te r  
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Trans fe r  Documentation Activities 

In this reporting period, approximately 300 telephone interviews 
were  conducted with persons who appeared to have used technologies 
generated by o r  for  NASA. Since the inception of PATT in November 

1967, 1, 038 such interviews have been completed; approximately 
20 percent  of those interviews involved a recontact to determine the 
u s e r ' s  p rogress  in attempting to adopt technology developed for the 
space program.  

P r i o r  to this report ,  the resu l t s  of the telephone interviews 
were  presented a s  detailed individual case  his tor ies  in the appendices 
of quarter ly  repor ts .  Beginning with this quarter ly  report ,  th.at format  
no longer will be followed. The resu l t s  of the interviews will be p r e -  
sented, instead, in summary  fo rm only in the appendices of these 
r epor t s .  

Other PATT Activities 

Technology Transfer  Prof i les .  In July 1970, the PATT program 
underwent a major  modification in the a r e a  of activities associated with 
documenting nonaerospace uses  being made of NASA technology. A new, 
integrated p rogram was developed, s t ructured in the following manner:  
( 1) select  technical a r e a s  compatible with the technology t ransfer  exam- 
ple fi les (files consisting of documented examples of t r ans fe r ) ;  ( 2 )  u s e  
clippings and TSP questionnaire responses related to the technical a r e a s  
in o rde r  to generate new t ransfer  examples;  (3) identify and examine 
representat ive NASA contributions to the technical a r e a s  using either 
the t rend line methodology o r  s ta te-of- the-ar t  descriptions; (4) deter  - 
mine which communication channels have been used to  publicize the 
existence and availability of the contributions; (5)  determine, a s  much 
a s  possible, the extent to which selected NASA contributions have 
t ransfer red  to the pr ivate  sec tor ;  and (6)  place t ransfer red  contributions 
in the context of appropriate industries,  using economic and technical 
impact data and analysis .  

With these c r i t e r i a  established, and in agreement  with Technol- 
ogy Utilization P r o g r a m  objectives, the preparat ion of technology t r ans -  
f e r  profiles associated with NASA contributions to selected fields of 
technology was initiated. During the third and fourth quar te rs  of 1970, 
th ree  profiles were  prepared:  NASA Contributions to the P las t ics  
Field,  Lubrication Field and Contamination Control Field.  A m o r e  
detailed discussion of this activity i s  presented in Section I1 of this 
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repor t ;  'technology t ransfer  example file summaries  developed in con- 
junction with these profiles a r e  presented in Appendices A, B, and C. 

Conference Impact Analysis. In May 1970 the "NASA Conference 
on Mater ials  for  Improved F i r e  Safety" was held at  the Manned Space- 
craf t  Center in Houston, Texas.  Approximately 500 industrial  r ep re -  
sentatives and NASA personnel attended the conference to discuss  f i r e  
safety technology developed originally for  u s e  in the space program.  
During this reporting period, a survey of the conferees was conducted 
to a s s e s s  the impact of the technology t ransfer  activities resulting f r o m  

information presented a t  the conference. In October, questionnaires 
were  mailed to  182 non-NASA engineers and scient is ts  who attended the 
conference. The six-month t ime lag was considered sufficient for  p a r  - 
ticipants to  make initial decisions concerning their  u s e  of the technology 
presented.  Sixty-two percent  of the persons  contacted returned question- 
na i re  s .  Telephone interviews then were  conducted with respondents who 
indicated on the questionnaire that they had made substantial p rogress  
in their  attempts to apply f i r e  safety technology descr ibed a t  the confer- 
ence. The resu l t s  of this survey will be presented in a technology 

t ransfer  profile dealing with NASA contributions to the f i r e  safety field. 

A Technology Trans fe r  Model. Initial steps were  taken during 
the fourth quarter  of 1970 to develop a model of the technology t ransfer  
process  for the NASA Office of Industry Affairs and Technology 

Utilization. The model, generated pr imar i ly  f rom the data  collected 
through PATT resea rch  activit ies,  should be useful not only in 
describing and explaining the technology t ransfer  p rocess ,  but also in 
identifying a r e a s  where NASA efforts to t ransfer  technology might be 
augmented. 

Technology Transfer  Example Fi les .  The fi les a r e  being devel- 
oped pr imar i ly  to supplement the technology t r ans fe r  profiles mentioned 
above; however, i t  a l so  i s  the objective of the PATT program to provide 
interested persons with ready access  to  information on NASA-related 
technology t ransfer  activit ies.  By the end of this reporting period, 
346 individual fi les - -involving 634 t ransfer  cases  associated with 
NASA-developed technologies - -had been established, 44 of which were  
created during the las t  two quar te rs  of 1970. A total  of 79 fi les contain- 
ing comprehensive summaries  for 188 t ransfer  cases  had been prepared .  
Of the 188 cases ,  106 were  developed in 1970 and 53 were  recontacted 
for  m o r e  up-to-date information. F o r  a m o r e  detailed discussion on 
the fi les and the related information re t r ieva l  system, s e e  Section 111 
of PATT Quarter ly Report  #1- 1970. 
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Technology Transfer  L ib ra ry  and Bibliography. The holdings 
in the PATT l ib ra ry  increased to approximately 2, 028 ti t les througli 
the reporting period. NASA Headquarters  completed i t s  review of the 
revised bibliography on technology t ransfer ,  which contains 60 abs t rac ts  
of the key l i te ra ture  in the field. Publication of the document, desig- 
nated NASA CR - 1724, i s  forthcoming. 

NASA-Related News Clippings. To augment PATT sources of 
leads to technology t r ans fe r  activit ies,  news clippings taken f rom mag- 
azines and newspaper s a r e  reviewed regularly.  The clippings, which 
a r e  compiled for NASA by a professional clipping service,  include all 
news i tems which reference space p rogram activit ies.  The majori ty  
of the clippings deal  with NASA contracts being awarded, cur rent  events 
( e .  g.  , moon landings) and newly-developed NASA technology. 

During 1970, PATT personnel processed  1, 9 13 clippings taken 
f rom 521 different magazines and newspapers.  In screening the clip- 
pings, i tems that indicated t ransfer  activities were  s elected for follow- 

up. Resulting information subsequently was used to provide severa l  
new t r ans fe r  cases  for  the technology t ransfer  example f i les .  
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SECTION 11. TECHNOLOGY TRANSFER PROFILES 

The Pro jec t  for  the Analysis of Technology Transfer  (PATT) was 
establ ished a t  the University of Denver Research Institute in November 
1967, under contract with the National Aeronautics and Space Adminis- 
tration, to undertake an inquiry in depth into the ways technologies 
generated for use in the American space program a r e  disseminated and 
uti l ized in other sectors of the economy. The following brief descript ion 
of PATT activi t ies focuses on some of the factors leading up to one 
recent major  change in the strategy used to meet  research  objectives. 

Init ial Approach to the Prob lem 

When PATT began, pr incipal  attention was devoted to arr iv ing 
a t  some specific understanding of the ways technologies generated for  
use  in the American space program a r e  adapted for  use in other sectors 
of the economy. The need for  systematical ly investigating par t icu lar  
instances of technology t ransfer  was justified on two grounds. Prev ious 
attempts to explain the t ransfer  p rocess  were  considered inadequate in 
t e r m s  of their  empir ical  underpinnings: often too few instances of 
t ransfer  were  available to clari fy, in any quantitative way, the extent to 
which different kinds of t ransfer  phenomena occur o r  fa i l  to occur.  In 
addition, and perhaps m o r e  importantly, it appeared desirable to gener- 
a te  information indicating the extent to which pr ivate sector attempts to 
use  technologies developed originally for space program purposes a r e  
producing tangible benefits fo r  the r e s t  of society. 

PATT was organized pr imar i l y  to identify par t icu lar  instances 
of technology t ransfer  associated with the NASA Tech Brief p rogram,  
since this was the most  readily t raceable and validated source of t rans-  
ferable technology. A Tech Brief is used to announce the occurrence of 
a technical innovation growing out of NASA research  and development 
activi t ies. It is  a one- o r  two-page bulletin concisely describing an 
innovation and explaining i ts bas ic  concepts and pr inciples.  The reader  
may  obtain m o r e  information about the innovation, in the fo rm of a 
Technical Support Package (TSP), by writ ing to the address given on the 
Tech Br ief .  Since the Space Agency kept records of the names and 
addresses  of persons requesting TSP's,  an  obvious and straightforward 
link could be establ ished with persons showing an interest in technologies 
developed for use in the space program. 

By June 30, 1970, NASA had issued over 3, 500 Tech Br ie fs .  
PATT personnel, by the same date, had processed near ly  40, 000 requests 
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