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	 In accordance with the U . S. Space Act of 1958, the National
Aeronautics and Space Administration (NASA) provides for "the widest
practicable and appropriate dissemination of information concerning its
activities and the results thereof." The purpose of this mandated dis-
semination is the transfer of technology- -the reuse of the technology in
nonaerospace products and procedures. For some tecbnology items, the
potential users number in the thousands and hundreds of thousands.

To reach these potential users, NASA devised NASA Tech Briefs, a

i	
compilation of about 150 abstracts describing new technology items. This

1	 widely distributed publication has disclosed new technology developments
to all sectors of the economy. Each Tech Brief is an expanded abstract

(7^	 on a NASA—developed material, tool, scientific instrument, industrial
process, laboratory technique, or computer program, accompanied by a
drawing or diagram. According to a study by the Denver Research
Institute , * an average of 26,000 inquiries are received annually

1	 in response to Tech Brief publications.

By widely distributing technology transfer information, NASA has
reduced the average transfer cost, according to the Denver Research
Institute study. Each transfer results in cost savings and other
economic benefits worth more than $10 for each service dollar spent.

To ensure that the technologies disclosed in NASA Tech Briefs are
transferrable, NASA has instituted an evaluation process. New
technology reports are transmitted to the cognizant NASA Field Center
Technology Utilization Office (TUO). The new technology items are
evaluated for novelty, technical validity and significance, and nonaero -
space utility. If uncertainty exists regarding these criteria, the TUO
may forward the documentation to SRI International for evaluation before
recommending publication as a Tech Brief. At SRI, a special team of 1.10
senior scientists and engineers has been organized to identify and
evalute the new technologies. The core team consists of six principal
evaluators and a project leader who is assisted by a research analyst.
On the basis of its assessment of the novelty and significance of each
technology item, the team recommends whether or not the abstract should
be published in NASA Tech Briefs.

During the past 3 years (November 10, 1980, to November 30, 1983),
SRI has evaluated 3,103 technologies. This report summarizes SRI's
activities and the progress that has been made.

F. Douglas Johnson et al., NASA Tech Brief Program: A Cost Benefit
Evaluation, Denver Research Institute, May 1977.
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QUANTITATIVE REVIEW OF PROGRESS

SRI has completed its third year of new technology identification
and evaluation for NASA's Technology Utilization program. During the
contract period, SRI received 3,291 documented technologies from the

,r	 NASA TUOs. Evaluations were completed for 3,103. Table 1 provides a
breakdown of the new technology reports sent by each NASA Center. Also

r	 provided in this section are data on levels of significance and on the
average time required for evaluation.

Technology Documentation Received

As Table 1 indicates, the number of documents received from the
NASA Center TUOs has remained relatively constant. The monthly average
for 1981, 1982, and 1983 was 74 reports. Monthly fluctuations in the

j	 number of reports received were primarily attributable to batch
mailings.

^'^ Of particular note is an annual trend. Each year, the volume of
transmittals has been high during the first quarter and has decreased
as the year progressed. This trend is shown graphically in Figure 1.

Y

A Center—by—Center examination of the data revealed that the
report volume from Langley Research Center, Lewis Research Center,
Kennedy Space Center, and the combined Ames Research Center/Flight
Research Center has remained constant over the 3 years. A decrease was
seen at Goddard Space Flight" Center, Johnson Space Center, and the Jet
Propulsion laboratory, whereas Marshall Space Flight Center increased
its reporting of new technologies.

Technology Evaluations

SRI has completed evaluations on 3,103 technologies in the past 3
years--approximately 30 more evaluations than were required under con -
tract. That is, the SRI team contracted to evaluate, between November
1980 and November 1983, approximately 2,700 new technology items under
the base contract and approximately 370 under contract modifications.
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Table 1

NEW TECHNOLOGY REPORTS
RECEIVED FROM NASA CENTERS

i 1981
Ctr Jan Feb Mar AL Jun Jul ARE SeE 00Ott Nov Dec Ttl Avg

ARC 6 4 3 3 6 3 5 0 1 4 4 9 48 4

(^'

I1

FRC

GSC

0

2

0

3

0

2

0

3

0

2

0

1

0

4

0

0

0

2

0

0

1

10

8

0

9

29

1

2

KSC 2 0 0 1 2 1 0 0 3 2 0 6 17 1

LAR 7 9 3 6 9 6 5 6 3 0 7 6 67 6

LEW 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MSC 0 30 28 17 27 26 23 31 0 10 13 9 214 18

PW

MFS 40 14 15 11 6 8 7 12 11 13 14 16 167 14

NRO 71 41 28 32 7 30 48 16 4 29 17 16 339 28

Ttl 128 101 79 73 59 75 92 65 24 58 66 70 890 74

1982
Ctr Jan Feb Mar Apr al Jun Jul Aug Sep Oct Nov Dec Ttl AM
ARC 0 6 3 2 2 2 3 3 6 6 0 0 33 3

FRO 0 0 0 1 0 0 0 2 0 0 0 0 3 0

CSC 0 2 0 0 0 1 0 4 0 0 0 0 7 1

KSC 0 6 5 4 13 2 1 3 1 1 6 0 42 4
LAR 0 9 24 1 1 6 6 2 6 5 3 2 65 5

LEW 0 2 0 0 3 0 0 0 1 0 0 9 15 1

MSC 21 24 33 1 23 12 18 0 10 9 13 0 164 14

MFS 20 27 32 37 16 30 8 19 23 20 12 9 253 21

NPO 51 20 13 23 35 14 32 7 31 45 18 14 303 25

Ttl 92 96 110 69 93 67 68 40 78 86 52 34 05 74

l^

n
L

a

0

Note: ARC, Ames Research Center; FRC, Flight Research Center; GSC, Goddard Spa^e Flight
Center; KSC, Kennedy Space Center; LAR, Langley Research Center; LEW, lewii
Research Center; MSC, Johnson Space Center; MFS, Marshall Space Flight Center;
NPO, NASA Pasadena Office (Jet Propulsion laboratory); HQN, NASA Headquarters.

3

111

4W

l



r t 

Table 1 (concluded)

1983
Jun Jul ^. 0 t N v T &K

Ctr J=n Feb tar A^ ML 1 9 4 0 58

8

5

ARC 1 11 13 9 5
3 2

0
0 0 0 1 0

FRC 0 0 1 0
0 0

1 1 1 0 5 0p 0

KSC 6 2 2 0 0 7 14 2 9 74 7

LAR 5 8 9 5 4 10 1
p 0 0 0 0 0

LEW

0 0 0 0
0 0

p

14 14 20 153 14

MSC 18 16 9 21 4 15

15

21 43

2s 215 20

MFS 31 2 13 14 21 13 17

39 26 17
21NFO 41 18 36 21 18 17 25

10
210

NQN
p g _0 0 0 0 1

60

0

78 85 79 74 814 74

Ttl 102 66 83 71 53 63
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1	 Table 2

NEW TECHNOLOGY EVALUATIONS
I	 RETURNED TO NASA CENTERS

1981
j Ctr Jan Feb Mar Apr hpl Jun	 Jul Aug S^ Oct Nov Dec Ttl Avila

ARC 2 8 6 6 2 2	 6 8 4 0 1 8 53 4

FRO 1 0 1 0 0 0	 0 0 0 0 0 0 2 0

GSC 7 5 5 2 2 7	 1 2 0 1 0 1 33 3

KSC 9 4 9 1 1 4	 0 0 U 6 2 0 36 3

LAR 8 3 12 6 10 13	 8 7 0 2 2 3 74 6
LEW 0 0 0 0 0 0	 0 0 0 0 0 0 0 0

MSC 0 0 31 26 14 21	 33 17 19 35 20 6 222 19

MFS 27 19 39 24 31 7	 17 21 32 12 14 16 259 22

NPO 43 39 32 36 21 49	 65 38 65 56 52 39 535 45

Ttl 97 78 135 101 81 103	 130 93 120 112 91 73 1213 101

1982
j Ctr Jae Feb Mar Apr May Jun	 Jul ^Ra §^gj Oct Nov Dec Ttl Ada

( ARC 1 1 5 10 6 7	 7 2 5 3 8 1 56 5

FRO 0 0 0 5 1 1	 2 0 1 0 0 0 10 1

GSC 0 4 3 4 1 2	 2 0 1 2 1 0 20 2

KSC 3 3 8 2 10 1	 3 6 6 4 2 1 49 4

LAR 8 2 5 6 6 9	 13 2 11 5 7 2 76 6
i LEW 0 0 0 2 0 0	 0 0 3 0 1 0 6 1

lll...
HSC 26 it 9 11 10 9	 41 19 12 23 9 7 187 16

MFS 13 11 19 19 11 16	 22 21 20 43 57 18 270 23

NPO 28 50 36 49 43 45	 27 16 9 24 32 21 380 32

Ttl 79 82 85 108 88 90	 117 66 68 104 117 50 1054 88

1..1

SJ

6

fi

1
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Table 2 ( concluded)

Ctt

1983
Ttl Avg

Jar Feb iMr AA r ^ Jur. Jul Aug, Sew Oct Nov

ARC 0 0 4 11 8 5 10 4 1 3 11 57 5

FRC 0 0 0 0 0 0 1 0 0 0 0 1 0

GSC 0 1 0 0 0 1 1 0 1 0 0 4 0

RSC 0 7 2 1 4 1 1 3 0 1 0 20 2

LAR 5 4 5 11 7 6 5 6 10 5 4 68 6

LEW 0 2 4 3 0 0 0 0 0 0 0 9 1

MSC 9 8 12 11 19 12 17 14 17 6 8 133 12

MFS :1 32 12 6 15 24 11 22 11 13 14 193 18

NPO 37 31 39 37 32 22 29 28 27 34 30 346 31

NQN 0 0 3 3 1 0 0 0 2 0 0 9 1

Ttl 82 85 81 85 86 71 75 77 69 62 67 840 76

7
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Under a contract time extension in 1983, an additional 64 technolo -
gies were evaluated. The total number of evaluated technologies for

!	 the extended contract period (37.5 months) was 3 ,167. The sizable
fluctuations in the monthly totals during 1981 and 1982 were caused
primarily by the SRI team's concerted efforts to reduce the backlog in

({	

accordance with contract modifications.

Documentation Backlg

ff^	 During the contract period, SRI significantly r piduced the backlog
l`	 of technology items awaiting evaluation. From a high of 625 in

November 1980, the backlog decreased rather steadily to lows of 188 and
189 in July and August 1983. This accomplishment is shown graphically
in Figure 2. After an upward trend in September and October, the
backlog returned to 188 documents In November 1983.

a. .

Table 3 provides the total volume of technology documentation
received from each NASA Center and the number of reports evaluated as
of November 30, 1983.

u
ti

Table 3

^.

	

	 NEW TECHNOLOGY EVALUATIONS AND DOCUMENTATION BACKLOG,
BY NASA CENTER

►"	 November 30, 1983

l.3	 Received
Center	 at SRI	 Evaluated	 Remainder

CJ	 ARC	 170	 166	 4

	

FRC	 15	 15	 0
	GSC	 59	 58	 1

	

KSC	 109	 105	 4

	

LAR	 232	 216	 16

	

LEW	 15	 15	 0
	MSC	 574	 542	 32

f	 MFS	 789	 724	 65

	

NPO	 1,318	 1,252	 66

	

HQN	 10	 10	 0

	3,291	 3,103	 188

Technology Classification

r	 Technology items are evaluated for novelty, technical validity and

I	
significance, and nonaerospace utility. NASA defines these criteria as

^.)	 follows:

L.1

^^	 8
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C,

• ^Novelty^ -An item must exhibit a new design, including a new
comFlnation of existing designs, or a new application.

• TechnicalSignifance--An item must solve an important problem
or add to the gene

ic
ral body of knowledge in the subject area or

a related area.

• Utility--An item must be transferrable; that is, it must be
cost-effective and potentially beneficial to identifiable user
groups.

The rating system used by SRI has evolved over the years, but the basic
classifications defined by NASA remain:

1,1 The technology may have a notable effect on society and/or
the economy and will significantly affect performance, cost,
or quality standards. Items that are evaluated in depth
often fall within this category because of the relevance to
public sector problems.

1.2 A new or improved product or technique of interest to a
significant group probably will result. Usually, however,
it will be only moderately applicable to the public sector.

2.0 The technology may be of interest to certain groups in
science or industry (i.e., it relates to a specific prob-
lem), but probably is not the basis for a new or improved
product. It may be an extension of previous work. This
technology may be more suitable for publication in a compila-
tion. This classification will result from either a normal
or an in-depth evaluation.

3.1 Technical significance is insufficient for publication in
NASA Tech Briefs. Perhaps the problem that the technology
purports to solve is small, the improvement represents good
engineering practice, or the technology exceeds the limits
or current capabilities. Items in this classification result
from normal evaluations.

3.1a Technical significance is insufficient for publication in
NASA Tech Briefs. The item is unlikely to function as stated
Fr implied.

3.2 Novelty is insufficient for publication in NASA Tech Briefs.
That is, similar devices or techniques have been designed
and are described in the literature. (If available, that

C^ 	 literature is attached.) Usually this classification will

result from normal evaluations.

0
0	 10

0

{
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3.3 Uti?,ity is insufficient for publication in NASA Tech Briefs.
Either it is highly specialized or it is limited to aerospace
applications. more appropriate mode of publication may be
suggested. Evaluations may be normal or in depth.

3.4 Publication, is not recommended for a reason other than insuf-
ficient novelty, technical significance, or utility. Evalua-
tions may be normal or in depth.

4.0 The report does not contain sufficient information for a
thorough evaluation. (Specific information is requested.)
This classification will usually be determined during the
preliminary evaluation.

4.1 This classi , ficaton is the same as classification 4.0 except
that the information required is more detailed than could be
determ-'ned from a preliminary review, and so the classifica-
tion results from a normal evaluation.

5.0	 The reported technology is not substantiated. 	 This classi-
fication will result from a normal evaluation.

We took a sample of technology evaluations to determine the
percentage of technology items placed in each classification between
November 1951 and November 1983. 	 The breakdown of classifications was
recorded for every fourth month and is presented in Table 4. 	 Classifi-
cations of 1.1 and 1.2 represented 33% to 44% of the total throughout

lJ the 3-year period, and the classification of 2 represented 19% to 29%.
Notably, whenever the 1.1 and 1.2 classifications decreased, the 2
classification increased and vice versa.	 Thus, 60%, plus or minus 5%,
of NASA new technology items were consistently judged by SRI to be
novel, technically valid and practicable, technically significant, and
potentially useful to the nonaerospace community. 	 The percentages for

C^
classifications of 3 and 4 ranged from 21 to 38 and from 5 to 7, respec-
tively.	 In all cases, the fluctuations were random.

Table 5 provides comparative data on classifications between the
t first two years of the contract and the third year. 	 After adjusting for

the contract modifications in 1981 and 1982, the comparison reflects a
r. slight decrease in the total number of items placed in classification 1,

whereas classifications 2 and 3 remained constant. 	 The percentage of
items categorized in classification 4 decreased significantly, as
expected.	 ( SRI made an effort to contact the innovators directly to
obtain additional information and thereby circumvent the time-consuming
resubmittals attendant with classification 4.)

A comparison of data at the more active Centers reveals that the
percentage of 1 classifications remained approximately constant at the
Johnson Space Center and Marshall Space Flight Center, whereas a
decrease occurred at the Ames Research Center, Kennedy Space Center,
Langley Research Center, and Jet Propulsion Laboratory. Classification 2

In	
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Table 4

BREAKDOWN OF CLASSIFICATIONS OF
NASA NEW TECHNOLOGY ITEMS

1981	 1982	 1983

	

Center	 Jan MaY	 .ER	 Jan	 May 	 f.2k	 Jan	 Nay 	 Sep

1	

( f

(}	 Classification 1

«	 ARC	 2	 2	 2	 3	 2	 3	 1

C	 FRO

GSC	 1	 1	 1

KSC	 1	 2	 1	 1

LAR	 3	 3	 3	 4	 5	 1	 2	 3

LEW	 I

4i	
MSC	 3	 3	 13	 6	 5	 1	 3	 8

43	
MFS	 3	 8	 8	 4	 8	 4	 7	 6

NPO	 20

HQN	

6	 25	 14	 22	 6	 15	 4	 8

	

Ttl	 26	 22	 38	 40	 42	 29	 21	 20	 28

Classification 2

ri	 ARC	 1	 1	 2	 3
III	 11 ii

FRO	 2

GSC	 1	 2

^.^	
KSC	 1	 1	 1

LAR	 1	 1	 1	 3	 2	 5

LEW

MSC	 2	 2	 5	 2	 3	 4	 9	 3

MFS	 9	 14	 5	 1	 4	 5	 10	 1	 2

NPO	 8	 4	 7	 2	 9	 2	 8	 14	 5	 j
777	

HQA	
— — — — — — — 1

	

Ttl	 21	 23	 15	 10	 18	 3.5	 24	 28	 151

r LJ

L
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Table 4 (concluded)

1981 1982 1983
Center Jan LEE an Jan	 May Sep Jan MgZ Sew

Classification 3

ARC 2 1 2 2

FRC 1

GSC 2

RSC 2 1 1	 6 4 3

LAR 2 4 2	 2 2 2 5 2

LEW 1

MSC 9 3 7	 2 4 3 6 5

MFS 8 7 11 3	 3 6 15 5 2

NPO 12 10 22 8	 7 2 9 12 13

HQN _ _ _ _ _ _ _ _ 1

Ttl 26 31 38 21	 22 21 29 33 23

Classification 4

ARC 2

FRC

GSC

KSC 1 1

LAR 1 2 1

LEW 1

MSC 2 1 1 1

MFS 1 3 1 2	 1 1 2 2 1

NPO 1 1 9 2	 4 2 1

HQN— — — — — — — — —
Ttl 5 5 12 6	 6 3 3 5 3

13



Table 5

({ RATING BREAKDOWN BY NASA CENTER
l^ FOR NEW TECI.`NOLOGY EVALUATIONS

Classification
Center 1

—
2 3 4 Ttl

November 1980-
November 1982

e
ARC 55 (53%) 26 (25%) 18 (17%) 5 (5%) 104

FRC 4 4 3 1 12

GSC 21 16 12 5 54

KSC 18 (23%) 17 (21%) 39 (49%) 6 (7%) 80

LAR 61 (43%) 29 (20%) 41 (29%) 11 (8%) 142

LEW 2 1 1 1 5

MSC 143 (37%) 82 (21%) 143 (37%) 23 (6%) 391

MFS 151 (34%) 97 (22%) 149 (34%) 43 (10%) 440

NPO 359 (41%) 182 (20%) 252 (29%) 88 (10%) 881

Ttl 814 454 658 183 2,109

n
l^l

Classification
Center 1 2 3 4 Ttl

^ k November 1982-
November 1983ll JI

ARC 26 (40%) 15 (23%) 18 (23%) 3 (5%) 65

^I
FRC 0 0 1 0 1
GSC 1 1 0 0 2

Ij KSC 5 (18%) 12 (43%) 10 (36%) 1 (4%) 28
LLJJ

LAR 25 (35%) 15 (21%) 28 (39%) 4 (6%) 72

Cf

LEW 3 0 5 2 10

MSC 52 (37%) 38 (27%) 47 (33%) 5 (3%) 142

r
MFS 67 (28%) 48 (20%) 104 (44%) 19 (8%) 238

NPO 115 (30%) 96 (25%) 142 (37%) 32 (8%) 385

HQN

Ttl

4

298

2

227

3

361

0

66

9

952

14



0
percentages increased at the Johnson Space Center and Kennedy Space
Center and remained stable at the Ames Research Center, Langley Research

Q	 Center, Marshall Space Flight Center, and Jet Propulsion Laboratory.
Percentages for classification 3 increased at the Ames Research Center,
Langley Research Center, Marshall Space Flight Center, and Jet Propul-
sion Laboratory. Almost all Centers experienced a decrease in classi-
fication 4, Ames Research Center being the exception. As noted
previously, the decrease in classification 4 accounted to some degree
for the increase in classification 3.

Evaluation Time Requirements

The average time required for evaluation of the NASA new technology
items was reduced by approximately 65% in the last 2 years, from 94 to
34 working days. These periods include the time required for position-
ing, computer logging, assignment of the documentation to an expert
evaluator, editing and typing, as well as the technology evaluation.
This downward trend in turnaround time is shown graphically in Figure 3.
The acceleration of the slope in the latter part of 1982 resulted from a
contract modification, which enabled the SRI team to increase its
efforts. Only 21 of the current backlog of 188 reports have been
retained at SRI more than. 2 months.

0
0
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ANALYSES AND RECOMMENDATIONS

CI
The preceding quantitative review of SRI's efforts indicates that

SRI has fulfilled the contractual requirements and has reduced signif-
icantly the average evaluation time. A qualitative analysis has also
been made. Specifically, we addressed three questions:

r
! •	 Have the technology subjects varied and, if so, how?

4!
•	 Has the significance of the NASA technology changed?

J

•	 Has the quality of the evaluations improved over time?

Technology Subjects

As stated, part of this analysis was to determine whether the
technology subjects covered in the evaluated NASA documents have
varied,	 NASA Tech Briefs covers nine subject categories:	 electronic
components and circuits, electronic systems, physical sciences, mate-
rials, life sciences, mechanics, machinery, fabrication technology, and
mathematics and information sciences. 	 Each year, the quantitative
distribution of reportable technology among the categories has changed,
reflecting NASA's varying concentration of effort.	 The change is
reflected in Table 6, which shows the distribution of technology sub-
jects for the past 3 years. 	 Of particular interest are the trends that
are revealed:	 a gradual increase in electronic components, circuits,
and systems over the 3-year period and an emphasis on thermal barriers

1981, on tile-bonding techniques in 1982, and on telescopes and
lIL^

in
acoustic levitation in 1983,	 Technologies of continuing interest have
included space structures, heat exchangers, crystal growth, aerodynam-
ics, composite materials, special tools, and welds.	 Subjects that were
covered by two or more items of technology in 1 month are identified by
an asterisk in Table 6.

(1	 Technology Significance

^j As indicated by the classification data provided in the preceding
section, the volume of publishable technology has remained relatively
constant. Although a slight decrease in 1.1 classifications was noted
in 1983, the number of technologies receiving a 1.2 rating was stable.
(The volume of classification 2 also remained stable.) Thus, signifi-

ILJ) cance may have changed to a very small degree. Technologies that may
have a major effect on industry or society are a few less, wherers new
or improved product opportunities continue to flourish, as do te,;Lol-
ogies that represent extensions of previous efforts.
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H
Evaluation Quality

This analysis revealed a notable increase in the length and sub-
stance of the evaluations as the expert reviewers gained experience.
The evaluators offered technical suggestions, as appropriate, to further
the transfer potential. For example, substitutions of material have
been suggested to lower costs, mechanical modifications have been
outlined to accommodate a particular nonaerospace industry, and chemical
alternatives have been suggested to reduce radiation. For classifica-
tion 2 evaluations, appropriate professional journals have been suggested
for publication in addition to or in lieu of NASA Tech Briefs.

In this qualitative analysis, we also examined evaluations that did
I^ not conclude with a recommendation to publish (i.e., evaluations

receiving a 3 classification). 	 We found that the primary rationale for
the negative decision was the improbability of nonaerospace utility.
Although not appropriate for publication in NASA Tech Briefs, many
documents were considered publishable in a specialized professional
journal.	 Two additional rationales for rejection were cited frequently.
The innovation was deemed to represent good engineering practice rather
than novelty if it reflected an obvious conclusion and hence was
inappropriate for publication.	 A surprising number of innovations were
categorized by the specialist evaluators as clever manufacturing aids,
rather than new technologies to transfer.	 SRI believes that these items
of technology warrant publication, albeit not in NASA Tech Briefs.
These tools and techniques represent the type of information formerly
included in NASA Special Publications. 	 SRI recommends that a means for
publishing these items be reestablished, such as a manual of manufactur-
ing aids.
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