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ABSTRACT

The purpose of this study is to examine the various processes
of technology transfer currently being utilized by NASA with the
intent of extracting knowledge learned to date concerning the
technology transfer process and t¢ describe areas where addltional
effort is required.

Methods of technology transfer for both formal technical
publications and other informel publications are exsmined. Services
avallable to both the aerospace industry and the civilian economy
are reviewed. Shope or production-orientsted innovations as well as
nev sclentific technology are considered. Patent opportunities in
terms of licenses and waivers gvellasble to the civilian economy are
also examined, '

Results indicate that the system of publications, computerized
storage and search services, and other processes for transferring
technology to both the aerospace industry and ¢ivillan industry are
highly successful in spite of its complexity and relatlive newness.
NASA patent and licensing policy appears flexible and well geared
for effective technology transfer, The policy of “soft-sell" con-
cerning publicity sbout technology transfer activities is a problem
in that only a few technical imnovations get publicized, and one
of the major benefits of the space progrem is hidden from the
general public.

viii



A BY-PRODUCT OF NASA: TRANSFER OF NEW TECHNOLOGY

TO VARIOUS SECTORS OF THE ECONOMY



PART I.

INTRODUCTION



I. AEROSPACE RESEARCH AND DEVELOPMENT

Imortance of Aerospace Research snd Development

Tt has been stated that the space program is a tool for the
solution to complex problems confronting human society and is a
producer of knowledge, new products, herolsm, greater national
security, and a larger gross national prod.uc‘t:.l In virtually all
industries, the impact of space-connected research and development
has been felt in products ranging from razor blades to television
eircults. Desplfe these advances, there is an "understsnding gap,"
thet is, an awareness of a vast program but not a generg?. under=
standing of how the space program does help both the public and the
economy.2 The "understanding gep" is the result of an incor;mplete N
transfer of space-conmected research technology and knowledg;e to
various segments of the economy. It is this problem of technologr
transfer from the nationsl epace program which 1s the sublect of
this study. ' :

Aerospece research and development ini‘luences technologr
advancement within the space«defense Industry itself. ‘Accurate
assessment of technology advances is an important aspect of the

overall marketing effort of the modern aerospace firm. The _gathering,

evaluating, and cataloging of both technical information and

lﬂubert Humphrey, "Message from Vice~President Hurmphrey,"
Technology Week, XX (June 5, 1957), p. 21,

2Tbid, PREC™®hG pa



narketing data is regquired such that forecasts are reslistic and
new product opportunities are identified. Proper relation of the firm
to the larger outside enviromment by balancing technical cgpabilities
with customer desires has only recently been recognized by the aero-
space industry end incorporated into current marketing practices as
described in the appendix.

External to the aerospace industry is the reguirement for
accurate assessment of technology advances by the civilian sector
of the economy. Technology is advancing more rapidly in the space-
defense sector of the economy than in the commercial s,ect‘.or.3 As a
result, it is inereasingly important that the civil:!.‘a.n sconomy make
maximum usage of Govermment-financed aerospece technology advancements.
It is required that the general public as well as Industrial users be
adequately informed of technology advances. Only if the public at
large, including aserospace and civilian industry employees, is aware
of the importance of aerospace research and development can future

support and utilization of the knowledge be assured.

The Problem of Technology Transfer

Recognition of the problem of technology transfer dates back
to the Constitutional Convention, 'The framers of the Constitution
were well aware that European govermments in the éighteenth century
had often supported scientific and technological endesvors. The

Svalter Wentz, "Aerospace Discovers Marketing," Journal of
Merketing, XXXI (April 1967), pp. 27-31.

l"'Wroe Alderson and P. E. Green, Plamming and Problem sSolvi
In Merketing (Homewood, Ill.: Richard D, Irwin, Inc,, 1964), p. 20L.



fear existed that the new ngtion would not have the capital, the
sclence, or the technoliogy to compete with the well-developed
Burgpean countries. One proposal to provide the technological base
for industrial growth was known as the "grand plan." The intention
of the plan was the establishment of a national university devoted
to advanced technical education and to a nationsal program for the
dlsseminstion of technical information., Though the "grand plan" was
not adopted, the debate sbout it marked the begimning of a pattern
of Goverrmental concern with the rapld and effective diffusion of
scientific and techniceal knowledge which has continued throughout
our history. One early example of Govermment participation in the
technology transfer process was the direction by t_he Secretary of
State, Thomas Jefferson, that instructions for building an evaporator
be printed at Govermment expense and aistributed to all shipmasters
shortly after the first patent law wes passed in 1790. There is a
long list of specific actions by the Congress which give substance
to the principle of federal support of science dissemination programs.
The best known effort is thal of the Department of Agriculture vhich
has been so successful that at times our farm industry’s productive
capacity has outstripped its market. Since World War II, the Atomic
Energy Commission has carried ocut a vigorous program for the
dissemination of unelassified sclence and technolegy to encoursge
the development of industries related t0 nucleer power development
programs. More recently in the Space Act of 1958, the Congress

specifically charged NASA with the obligation to “"provide for the
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wilidest practicable and appropriate dissemination of information cona
cerning 1ts activities and the results thereof."5

Today, technology transfer activitlies must deal with the
large amount of scientific and technical information produced by the
world's laboratories. Thousands of new ideas and cost saving devices
are hidden away. As & result, there is much dupiication because even
the sclientist cannot keep up with the materisl in his own fleld of
't'tvt:‘rk.6 Mush of the space-related technology and capsbility is
unexplored in the civilian sector of the economy because of the lack
of initiative and undersband.ing.7 Tt is important that the civilian
sector of the economy reallze that new products have roots in new
technical opportunity arising out of the results of research as well
as from consumer demsnd., As product life cycles becowme shorter
because of technical progress, it becomes inereasingly important that
new product decisions be made in the ghortest possible time period.
Thig implies that the technology transfer process must both be rapld
and in a form which expedltes evaluation. The problem is further
complicated by the fact that knowledge must reach the key people
who Influence decisions to use a new ldea or develop a new product
as well as the genersl public who support the aerospace program.

It has been said that the technology transfer efforts of NASA have

¥

2u. 8. s Congress, Senate, Subcomittee on Seience and Technology
of the Select Committee on Small Business, Statement of Richard IL.
Iesher, Assistant Administrator for Technology Utilization, Nabional
Aeronsutics and Space Administration,, September 27, 196T.

6req Stenton, "Flshing for Packs;" Product’ Strategy and
gﬁﬁ ement (New Iork- Hoit, R:!.nehart, and: Winston, Inc., 1963),
30

i

TWentz s Pps 27=31.



been extremely successful in some areas and severely lacking in
others.8 It is the purpose of the research d.e"s;cribed in this paper
to examine the various processés of technology transfer currently
being utilized by NASA. The intent <;f this research is to extract
knowledge learned to date concerning the technolog:; transfer process
and to describe areas where ad.d.‘l.tiona.l eﬁ‘ort is required.

The material contained in this p‘aper is based on Govermment
sources and documents as well as information ava.ilable to the general
reader. To date, there is considerable dccumentation of specific
portions of the technology transfer process from Govermment and
secondary sources, bub little is available to the general reagder.

The scope of this investligation will include the totsl technology
transfer program used to disseminate technical information to (1) the
aerospace industry itself, (2) the eivilian sector of the economy,
and (3) the general public. Included in the following chapter are
definitions of the types of research and development and the types

of reciplents followed by dlscussion of the technology transfer
process as a total integrated activity. Part IT deseribes the various
methods of technology transfer and includes technical publieations,
informsl publlications and services, and patent licenses and wailvers.
Part III provides for summation of the technology transfer program
with conclusions and recommendations based on the material contained

herein.

8I.lf.s. s Congress, House, Subcommittee on Advanced Research
and Technology of the Committee on Sclence and Astronauties,
Representative Frey's comments concerning statement by Richard L.
Ieshner, Assistant Administrator for Technology Utilization,
National Aeronautics and Space Administration, March 13, 1969,



II. TDEFINITIONS AND CONCEPTS

Types of Reseeroh and . Development

Various suthors ha.ve initiated various definitions for the
terms "research" and "development." For instance, 'l‘ravisl defines
the total research and engineering activities in d.eveloping 8 lew
product as consisting of the following phases-

(1) Research

(2) Technical d.evelopment :

(3) Pre-project study

() Engineering model development

(5) Production prototype
In this case, the term "research” refers to only those activities in
vhich new knowledge is derived beyond the state of the art. "Technical
development” aspplies to only those activities which create new
functional results by application of a combination of known facts.

More general and commonly sccepted in the serospace industry is the
terminologr used by Weidenbaun® who describes the types of research

and development as follows:
(1) Basic research
(2) Applied research
(3) Development

lirven Travis s "Developing the New Product,” American
Mansgement Assoclation Marketing Series, 101.

murrey Weldenbaum, “The Military Hesearcheand-Development
Market," Journal of Marketing, XXV (April 1961), pp. 38-4l.
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"Baslc research” is those activities which provide fundsmental facts
beyond the state-of-theeart of human knowledge, and “applied research"
is those activities which suggest practical application of basic
knowledge. ’.'L‘he product form of both basic and applied research is
usually fats, concepts, idee,.s, or theoretical models, termed
"eoftware.” '"Development" refers to the systematic use of seientific
knowledge directed toward the production of a system. The Ffinal
three phases of Tra.vi‘s' model are encompassed in the "development”
process. The product form is usually "“hardware," i.e., mechanical
gadgets, but the end product of the "development" process may also
be "software" such as a sophisticated technique for predicting future
needs or a compuber program. For purposes of this paper, the
definitions given by Weldenbaum are used because of their genersl
acceptance in the aerospace industry.

Research and development activities are performed by both
Goverment lsboratories and industry companies as shown in figure 1.
Over 50 percent of those activities performed by industry ave directly
Tinanced by the Govermment, ho*mever.:5 j.[h;ts cléss of informstion is
distributed to the appropriate taxpaweéé in the same manner as.that
technology derived in Gove%nment laboratories. compa'zw-sponsored

research and developmeht technology is proprietary information and

=

may be used in developing a new pro&uef: “for "t.he eonsmer, Govermment ,
t
or industry. This pa.per will' l:l.mi'b itself tof those technology
transfer activities usually performed in connection with Govermment~
R IR . . o,

performed or Govermneni:-,apgnaored resesrch and development technology.

3114,



Research and development

l

Basic research

Industry

performed

Applied research

l

Development

Industry performed

Government performed

Industry performed

Government performed

Government performed

Industry sponsored

Government sponsored

Industry sponsored

Government sponsored

Industry sponsored

Government sponsored

Figure 1.~ Types of research and development.

ot
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However, many of the activities described dre used* for the promotion

and distribution of company sponsored research and &evelolamer‘xt

technology. ’

Ty
q

Types_of Recipients

[

The types of recipilents for aserospace research and developmenth
technology may be divided into three gene_z:al c;Lasses.‘ These classes
sre (1) the aerospace/defense industry iteelf, (2) the civilian
section of the economy, and (3) the general public at large. The
various orgenizations and groups which comprise these three classes
gre showm in figure 2,

The aerospace/defense industry itselP is the largest reciplent
of research and development technology and has been deseribed as one
of the msjor growth markets in recent history.u Tais is not surprising
vhen one reslizes that justification for research and development
activities is derived in the first place from the needs of the nation's
defense, aviation, and space activities which are monitored by various
federal sgencies, Often it is quite dﬁcul‘b to separate military
and space activities from civilien industry because some equipment is
used in both sectors of the economy. For instance, improvements
concerning military transport aireraft affect the airlines which fly
similar aireraft, and developments in atomic power generators
influence utilities companles which use similar concepts. For this
reason, activities by the Atomic Energy Commission and civilian
aviation memifacturers are included under both the aerospace/defense

industry and civilian industry classes.

Yoid.



Aerospace technology recipients

-

f
Berospace/defense industry l

-—{ DPepartment of Defensea |

National feronauties

and Space Administration

—4|Ederal Aviation A&mnxstratlojl

—Eomic Energy Commission _l

—— Aerospace cont ractors |

—-I-C:.—V;Lhan avigbion mamufacturers [

-—-.‘ Foreign govexnments—\

!

Crvailian industry General public

!

—-—] Pepartment of Commerce '

——-Ll}epa.rfxnent of Agricult ure_}

-——{_1_’051: Office Depa.rtmentﬂ[

-———E\Jed:‘.ca,l lgboratorres and school;!

——-lﬁcademc socrebles and schools !

1 State governments and agencies |

——@11181’3 avaation mmufe.cburers}

__{_Of;her manufacturers and industrral ﬁeldg

Figure 2.. Types of recipients.

— Justice Department | Politscal Mosses !
getivists
r‘-iDepar‘cmen‘b of Trsnsporbatlonl
4 Attentive ]
ub i

r—ﬂtomc Energy Commsszc;ﬂ L 2
-—Iﬁpartment of Health, Education, and Welfa.rﬂ Politacal

1nvolvement
——@partment of Housing and Urban Development ] public
—] Department of the Intenor—{ Non—-attentiv:

public

ol
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The civilian sector of the market comprises 'bo‘%h federal and
state govermment agencies as well as medical and academic activities
in addition to other civilian ind.ustry. For.‘«example s the Department
of Transportation is becoming a burgeoning market for research and

development firms because of its activities concerning traffic

i [

congestion control, highway safety, and ocganographic research under
the U.S. Coast Guard. Aerospace dex:ivéd mment skills are
required because of the complexity and megnitude of nuclear power,
radiation utilization, and excavetion .pz"c;]ects within the Atomic
Energzy Commission. Research and developnent activities in medif:a.l
technologies, education, and air pollution are limited only by budgetary
constra.ints in the Department of Bealth, Education, and Welfare.

The Department of Agriculture has valusble uses for remocte sensing
technigues developed for space use in their projects.5 In addition
to the market within the federal govermnment, there is vest potential
wlthin other c¢ivillan industries. In its attempts to diversify,

the aerospace industry has seen opportunities in the fields of
medicine, communications, meteorology, topography, and oil
exploration. Success 1s not always easy because of economic
misunderstanding, however.6 In the future new civilisn markets in
foreign countries may also become svailable if the cooperative
research programs between foreign countries and the United States

Goverment in the aerospa.ce/ defense industry are successiul.
Consideration of the general public as a recipient of aerospace
research and development technology is necessary to insure the future.

DTechnology Week, XX (June 5, 1967).

6v0ilmen Wary of Aerospace Promises,“ Technology Week, XIX
(September 26, 1966), p. 27.
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Congressional support is required for*fuhdiné, and: iin the long run, -
political activity wills merg'e"ﬁlrith pulglic opird:;:n. I:t'. is then
necessary that proper technology transfer’ :.ctiviti'es ‘take place such
that the general public is aware of the value of aerospace research
and development. When consldering the general public, 1t 1s necessary
to evaluate the influence of various segments ’of the population.

Many methods are available for dividing the population into segments.
For purposes of this paper, the method of KeyT ig adapted. The
general public is considered to be mede up of political activists and
the "masses.™ The politinal sctivists are those persons actually
engaged in political activities and include persons in the highest
political offices (such as the Presic}ent and congressmen) dOW'EI. to the
vote getters and helpers in political campaigns. The "masses" consist
of the atientive publie, the political involvement public, and the
nonattentive public. The attentive imblic has 8 continued interest
in politics, follows all events closely, and often writes theilr
congressman. Farmers, retired people, corporate heads with financial
interests, assoclations, and professional groups and societies
comprise the majority of this growp which is less than ten percent

of the total "messes." Division between the attentive public and

the political activists must be considered a “gray" zone because
precisely where political pa.rticipa.tiop begine cannot be defined.
Bounds between the attentive public and the political involvement
public are also "gray." 'The 1a:b'i'.ex; is considered to "care® and have
an interest in politdzcs but is not ag 'we:lz;.? informed as the attentive
public. Finally at the bottom of ~the.sca1’e is the nonlhttentive public

which does not hother to vote or keeﬁ up with political events. The

* +

"

Tv. 0. Key, Jr., Public Opinion and:American Democracy
(New York, Alfred A. Knopf, 1963), pDe 535-050.

4
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area between the nonattentive public and the politieal involvement
public is also "gray," but it is considered that only ten percent of
the "magses" comprise this inactive group.8 Thus it is required that
the technology transfer process consider the political activists and
at least ninety percent of the "masses" i the fubure o:;‘.’ the aerospace

research and development progrsm is to be insured.

1
1

The Integrated Activity Concept

t

The process of transfer of research and de\relopment technology
from laboratory to user Is a m:any-;aidéai ;probzl.em. ;)learly‘ the %ituation
represents a complex problem in conmunic;tilons in that ’th:e language
of the seientist must be converted into that of the manager,
financier, or layman as well as to other"scientiﬁc diseiplines, A
form must be used which expedites evaluation. The transfer process
may also be viewed gs a promotion problem in that some device is
required to make the recipients aware of the avallability of specific
technology advances. In view of the large amourt of sclentifie
knowledge being generated by the world's laboratories, it is evident
that & sophisticated system is required which sdvertises the various
technology advances before a wide spectrum of recipients. Firnally,
the knowledge must reach key individuals who influence decisions as
well as the general public who support the aerospace program. This
implies the requirement for an extremely versabtile program of
distribution, Thus, the effective technology transfer program must
combine the principles of communications, promotion, and distribution

into an integrated activity which is both avallsble to and

81bia,
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economically feasible for prospective users. Such a program is
required for the nationsl interests because the dizzy pace of
sclentific progress now threatens to cancel experience as a decision

Pactor when humans deal with their enviromment.-

9John Judge, "Department of the Interior: Water Pollution,
oonvﬁgsion Pose Great Problem," Technology Week, XX (June 5, 1967),
PP =51,
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METHODS OF TECHNOLOGY TRANSFER



III. TECHNICAL PUBLICATIONS

NASA Organization for Publication Activities

The transfer of technology from the national space program
to various sectors of the economy is directed by the Office of
Technology Utilization within the NASA Hesdquarters organization
shown in figure 3. Under the Office of Technology Utilization are
two divisions concerned with transfer activities both within and
external to the aerospace community as shown in figure 4, The
Scientific and Technical Information Division is concerned with
the dlssemination of formel technical publications to the aserospace
community., The activities of this division are the subject of this
chapter. Technology transfer outside the aerospace community in the
form of special classes of informal publications, formal technical
reports, and special services is the concern of the Technology
Utilizetion Division. Activities which provide technolow 'bo the
civilien sector of the economy are part of the 'I'echnology Utilizatmn
Program and 1s mansged by the’ 'I'echnology Utiliza.tion Division.
Technology Utilization Division activies are the subaect of cha:pter Iv.
The Management Systems D:I.vision is a programing group which provides
nmanagenent computerized aystem support to various offices within
NASA Headguarters and is not directly concerned with the tgchnology

transfer process gt the present time.l Activities of this group

l.J'ohn Samos, Technology Utilization Officer, NASA ILangley

Research Center, private interview, October 21, 1969,

18
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AND ANALYSIS
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ORGANIZATION AND MANAGEMENT l
 — ] B f ] r T 1
OFFICE OF OFFICE CF OFFICE OF OFFICE OF || OFFICE OF OFFICE OF OFFICE OF OFFICE OF OFFICE OF DOD
ADMINISTRATION INDUSTEY SPECTAL CONTRACTS || UNIVERSITY || TECHNOLOGY PUBLIC AFFAIRS | [INTERNATIONAL | | LEGISLATIVE || AND INTERAGENCY AFFAIRS
AFFAIRS, | |NEGOTIATION AWD REVEEV|| AFFAIRS || UTILLZATION AFFATRS AFFAIRS
[ I
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SEACE e | | ] [(aMES RESEARCH CENIER | [ LANGLEY RESEARCH CENTER |
[ MnRSHALL SPACE FLIGHT CENTER | [warzops sTarron] [ [oBT PROPULSION LiBORATORY | [ i
{ FLIGHT REGEAFCH CEMPER | [ imzs researen canmer |
| GODDARD EPACE FLIGAT CENTER |
I ELECTRONICS RESEARCH CENTER |

Figure 3.- National Aeronautics and Space Administration organization chart.
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OFFICE OF TECHNOLOGY UTILEZATION
i -

Public Affairs Officer ® Responsible for public affairs on
- matters concerning technology utilization.

I l

SCIENTIFIC AND TECHNICAL TECHNOLOGY UTILIZATION MANAGEMENT SYSTEM

ENFORMATEION DIViISION ) DIVISION . DIVISION
® Concerned with technology # Concerned with technology "’ eProvides computer support .
transfer within NASA, to transfer to the civilian for NASA management concerning
contractors, and to the segment of the economy. ' accounting, personnel, and
aerospace community. | ° procurement problems.

. Responsib]e for t‘he dissemination .Responsib]e for Managément

of formal NASA technical of the Technology Utilization
publications. Program. -

Figure 4.~ Office of Technology Utilization organization chart.
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will not be considered in this study. 4Alsc located within the Office
of Technology Utilizatlion is & Publie Affairs Officer who is concerned
with the publieizing of the technology transfer function to the general
public, Activities of the Public Affairs Officer and coordination
with the Office of Public Affairs are dlscussed in chapter IV.

Formal technical reports and scientific Journal articles a.re‘
the traditional mechanism of technology transfer within the aserospsace
commmioy. Tese reports and journal publications .originate from
NASA, other Goverrmment agencies, major professional societies, industry
contresctors, and foreign govermments. The Scientific snd Technical
Information Division is concernmed with meking these formal publications
from all scurces available to the serospace comunity. Thus procedures
for identiflication, recording, and dissemiration must be gpplicable
to both formal NASA publications as well as published documents from
external sources, Theactlvitles of the Scilentific and Technical
Information Divislon which provide technical publications to the
asercspace communlity are in a constant state of transition. As new
systems or technigues are tried, the total system is updated based
on suceessful experiments. Thus, the activities described herein
repregent the system in lts present sta:bus.‘ As new knowledge and
machinery become available, portions of 'bhe sys'bem mey be expected
to change, particularly in the srea of re'briev'al and search f
activities.

| Publicat:to;z Activities

Identiﬂcation of Tew Material
NASA has been discovering new things ahorut materia.ls,

machinery, and human beings, aq well as sbout the Earth, the Moon,
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and the universe since 1958. The informstion and data collected have
been made available to prospective users through the variety of
technical publications shown in figure 5. All of these documents are
considered as formal publicatlons which are bound and distributed to
various librarlies and organizations throughout the country. The
technical reports, technical notes, and technical memorandums are the
fundamental publications of NASA which report the majority of new
technology. Knowledge gained by industry under NASA contract is
distributed through the use of contractor reports when the value and
scope of the contribution warrants national distribution, Specilal
publicstions are used to distribute information not covgred in the
scope of reports, memorandums, or notes, and technicsl translations
are utilized for dissemination of lmportaent foreign dlscoveries.
Identification of what technology should be publighed 1s
consldered an important activity within every NASA ingtalletion. To
ingure the quality of material and to de::ide the proper type of
publication, a rather complete procedure for editorial review of
all technical publications itg utilized, Figu;eQ'S ghows a typic-:fal
reviey procedure for a prospective NASA"t‘echnica.l publication. The
procedure is essentiglly the san;e no matter which NASA instal‘lation
the publication is originated. ‘Usuall;;r the most difficult 'Bte:p of

F

the process is the review by‘fou:;' :co aig:‘ scientists or engineers

at the same installation and in the same area éf work as the author.
The final document is usually as near perfect as a human being and

the state-of-the-art can meke it, In the case Pf speclal publications,
contractor reports, and technieal translations, the editorisl process

is adjusted to fit the special needs of these publications.



I.

1t.

IIT.

Iv.

V.

VI'

23

NASA Technical Reports -, Scientific and technical information
considered important, complete, and a ldsbing contribution
to existing knowledge. ~

4

NASA Technmical Notes — Informetion less broad in scope but
nevertheless of 1mportance as g tontribution to exisbing
mowledge. - .

3

NASA Technical Memorandums - Information'rece1v1ng‘llmlted
distribution because of preliminary date, security classi-
fication, or other reasons,

*

NASA Special Publications - Information derived from or of value
to NASA sctivities. Publlcatlons include conference proceedings,
monographs, data compilations, handbooks, sourcebooks, and
special bibliographies.

NASA Contractor Reporis ~ Scientific and techrical information
generated under & NASA contract or grant and considered an
important contribution to existing knowledge.

NASA Technical Translations -~ Informstion published in a foreign
language considered to merit NASA distribution in English.

Figure 5.— Types of formal NASA publications.



Roughdraft of
prospective publication

Review by immediate supervisor

l

Review by division and local headguarters management

v

Review by authority in area of work at two
other NASA installations.

l

Review by committee of 4 to 6'scientists or engineers
in the same area of work at the local NASA
installation

l

Review again by immediate supervisor and division
management

'

'Review by technical editing personnel from local cenier
for grammatical, form, editorial, and typing
errors

l

Review by Washington Headquarters
with assignment of a number and
authorization of a print order

L]

Printed copies of final version
of the publication.'. .

3 LI ¥ [

Figure 6.— Typical review procedure for a prSSpective NASA -
publication.
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For technical publicatlons originating outside NASA, identi-
fication activities consist primarily of sgreemeuts to be furnished
with certain types and classes of technicsl documents. The actual
editorial and screening process is left to the organization
originating the document for the most part. 1Upon arrival 4o NASA,
each document is summarized and indexed. 'They are promptly checked
to avoid duplication, examined for relevance, and cataloged
descriptively. Professional indexers examine each item, document
the bibliographic dats that accompanies it, and select terms under
which it is listed in subject and other indexes. Trained abstractors
read the abstracts submitted with documents, sometimes edit ané.’
condense these summaries, and write sbstracts of decuments which have
been received without them. ZXach document accepted as -a.h potentially
valusble contribution is then given an accession number by ;frhic-h it
can be gquickly locabed in the f‘uture-.2 *

Recording and Storage of Documents

Technical publications both from within NASA and from external
sources are recorded for storage and future dissemin;ﬁ:ion by use of
microfiche coples. Microfiche coples are four- by six-inch film
transparencies that contain up to seventy pepes of information which
nay be distributed for reading on a special viewer or reproduced as
& fullwsize hard copy. Figure T shows a typical microfiche copy of a
technical document. Reduction of all technical publications to small
film copies has the purpose of satisfying both storsge requirenents

and document regquests with maximum economy. One file cabinet of

EIhe NASA Scientifiec and Technicel Information System and
How to Use Tt, National Aeronautics and Space Administration, 1960.
{Pamphlet. )
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Figure T.- Typical microfiche copy of a technical report.
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microfiche may contain the same documents as eight to ten bbokcasesB

which represents & space saving of = factor of ten to twex‘zty.
Microfiche coples are also easily sent through the mail for vie:ding
or reproduction by the recipient. s ‘
Recording and storage of the physical document is only one
phase of the total recording and storage proce;ss, It is also
necagsery that the doewment be recc;rded and stored into some
cataloging system such that a reciplent may be made *e!.w:-a.x"e of its
existence. For NASA, the cgtalog is a high-speed electronic comput‘er
operated by Documentation, Inc., at the NASA Sclentific and Techniesl
Information Facllity at College Park, Maryland. Twice a month,
complete bibliographie records of new decuments are placed on updated
computer tapes, coples of which are sent to various organizations
across the nation. Figure § shows the list of recipients of computer-
tape indexes as of 1967. They include the NASA installations, the
Regional Dissemination Centersh', the larger NASA contractors, and
special cases representing national and internationsl cooperation.
Each tape user operates a subsidiary central facility through which
he may search for documents containing specific types of information.
Not all users receive the ssme tapes., For exsmple, the Regional
Dissemination Centers, the European Space Research Organization, and
the Clearinghouse for Federal Scientific and Technical Information

receive tgpes reflecting only unclassified and unlimited information,

3gohn F. Stearns, "Scientific and Technical Information,"
Presented at a program for NASA executives, February 1967. (Pamphlet.)

hActivi‘bies of the Regional Dissemination Centers will be
discussed in chapter IV.



NASA CENTERS:
Ames
Goddard
Kennedy
Langley
Lewls
Manned Spacecraft
Electronic Research
Jet Propulsion Laboratory
Redstone Arsenal

REGIONAL DISSEMINATION CENTERS:
U. of So. Calif.
U. of New Mexico
N.C. Sci. and Tech. Res. Ctr.
Indiana T.
U. of Pittsburg
J. of Connecticut

R&D CONTRACTORS:
Aerojet General
AVCO-Wilmington
AVCO-Everett
Bellcomm
Boeing
Douglas
General Dynamics
General Electric
Goodyear
Grumman
Hughes
Lockheed
North American
Republic

SPECIAL USERS:
European Space Research Organization
Chemical Propulsion Information Agency

Clearinghouse for Federal Scientific and Technical
Information

Defense Documentation Center

Figure 8.- Recipients of compubter-tape indexes.
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Plssemination of New Publications

Anmnouncentent medium,- Two complementary absiract journals are

used to announce the contents of the NASA seilentific and technical
information system. The Journals are the Scientific and Technical
Aerospace Repc;rts (STAR) and the International Aerospece Abstracts
(IAA). The abstracts in STAR cover technical report literasture and
repregent the most recent updating of the Selentific and Techniesl
Infornation Faellity's computer-tape indexes as described in figure 9.
The IAA provides similar coverage for more formel publications such
ag foreign and domestic books, journsls, proceedings, and other
publications beyond the 'report” level., IAA is issued by the American
Institute of Aeronautics and Astronautics, a professional society,
under contract to NASA. Both journals are lssued tv@.ee a month and
cunuletive indexes are issued four times a year. The a:b‘stracts in
each one are intended not merely to suggest the subject mattér, but
to swmarize the significant findings and inhovabions reported. Both
STAR and IAA are organized and indexed in basiecally identical ways.
Subjects pertinent to a variety of disciplines are brcaught toget.her
in logical groups in the 3k categories .showm in figure 10, A ca.refpll;r
structured indexing system further facilitates the use of. each
journal. Both STAR and IAA are indexed according to subject; author,
and by contract number. STAR also con‘lz.ai;ns a corporate, source index,
an accession number/report mmber index, and a repo;'ﬁ/gccession numlber
index., IAA is further indexed by meeting paper report numbers and
accession numbers. 'The user is further aided by the code system of

the accession number assigned each document which is explained in

each lssue Of STAR and IAA. The acceszion number tells the reader



AlAA pubncattons\ AEC publications
Other government agency publications
DOD technical publications
NASA technical publications National Library of Medicine documents
\ / Industry publications

NASA Scientific and Technical Infarmation Facility
{Computer control center) !

'

STAR announced

HASA // 3

Regional Dissemination Centeis *

x- . -

Industry

Forefgn governments

DCD Documentation Center

b Academic societies and schools

_—

Other government agencies Hatiomal Library of Medicine

+

Clearing house for Federal Sclentific and Technical Information

Figure 9.~ Technical publication reference service.
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0l  AERODYNAMTICS

02  AIRCRAFT

03  AUXILIARY SYSTEMS

04  BIOSCIENCES

05  BIOTECHNOLOGY

06  CHEMISTEY

07  COMMUNICATIONS

08  COMPUTERS

09 ELECTRONIC EQUIPMENT

10  ELECTRONICS

11 FACILITIES, RESEARCH, AND SUPPORT
12 FLUID MECHANICS

13  GEOPHYSICS

14  INSTRUMENTATION AND PHOTOGRAPHY
15 MACHINE ELEMENTS AND PROCESSES.
16 MASERS

17  MATERTAL, METALLIC

18  MATERIAL, NONMETALLIC

19  MATHEMATICS

20  METFDROLOGY

21  NAVIGATION

22  NUCLEAR ENGINEERING

23  PHYSICS, GENERAL

24  PHYSICS, ATOMIC, MOLECULAR, AND NUCLEAR
25  PHYSICS, PLASMA

26  PHYSICS, SOLID-STATE -

27  PROPELLANTS

28  PROPULSION SYSTEMS

29  SPACE RADIATION

30  SPACE SCIENCES

31  SPACE VEHICLES

32  STRUCTURAL MECHANIGCS

33  THERMODYNAMICS AND COMBUSTION
34  GENERAL

Figure 10.~ Categories for STAR and IAA abstracts.’
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(1) whether or not there are restrictions on distribution of the
report, (2) the year of announcement, (3) whether the document
originated within NASA or not, and (h—) whether or‘noi: the docinnen’c is
available on microfiche. Additional information besides the accession
number and the sbstract which are provided are the corporate: source,

the contract mumber, and whether or not the report. is’gwailabie from
5

1 1

the Clearinghouse for Scientific and Technicsl Information.
The frequency of publication of both STAR and IAA meke each
abstract journal both a current-awareness and a current-searching tool.
The coverage provides the user with the most recent advances, what
other organizations ave doing on the subject, and what has been
reported on a subject. The cumulative indexes published four times
g year aglso provide the reader with a retrospective searching' tool.
Without going further than a nearby library, or possibly without
leaving his office, the user can search technical literature extending
back seversl years.

Retrleval and search services.- In addition to the retrieval

and search tools provided by STAR and IAA, NASA also provides four
types of computerized retrieval and search services, These services
are (1) individual searches at the Scientific and Technical Information
Facility, (2) individual searches at the neasrest local recipient of
computer«tape indexes, (3) selected current aerospace notices (SCAN)
membership, and (4) remote console (RECON) searches.

Individual searches are reguested through the local library

for NASA personnel and contractors and through Reglonal Dissemination

> Clearinghouse for Federal Scientific and Technical Information,
Attention: Code 410.14, Springfield, Virginia 22151,
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Centers for the public. Usually a fee is charged by the Reglonal
Dissemingtion Centers. The advantages of the individual search is
that the user speciglly tailors the bibliography of subject names
t0 be searched.

SCAN is a special service to scientists and engine?rs
serving RASA and its contractors. It differs from the individual
search in that the topics searched are standardized. Every second
week, a camputer gearches the lstest reports received by the NASA
Scientific and Technical Information Facility and the Institute of
Aeronautics and Astronautics for data and information pertinent to
about 200 topics. Blographic and indexing notifica—tions are printed,
duplicated, and sent to the several thousand individuals who are
registered to receive this service, Each individual may receive
notification on one or more toples of his choice from the standard
topic list, Each person receives notification only of new findings
because SCAN does not provide for retrospective searches, To receive
any document listed on the notlfication, the user merely marks the
notification and returns it 4o hkis locsl library.

FEECON gives users hundreds of miles apart almost instant
machine access to the central informgtion store at the Selemtifie
and Technical Information Facllity. Seated at a console with s cathode
ray tube and typewrlter keyboard, the user msy conduct an individual
search of the computer in Maryland to meet his partlicular needs. The
computer quickly responds by displaying the answer on the inguirer's
cathode ray tube, If the user is interested in obbtaining either a1l
or some of the documents displayed, he can order the computer to

print out citations for them which csn be used by the librarian to
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obtain the documents. Iearning to use RECON is considered gquite
simple and instruction books are avallable for the novices.,
Retrospective searches as well as current searches are avallable
using RECON.

Te total retrieval and search services availsble to NASA
personnel, their contractors, and the public are summarized in |
figures 11 and 12. Also shown 1Is the method‘ by wl;ich various users
may obtain the services. In the cases of STAR and IAA, these publia«
cations may also be available at s local public or university library
which 1s a channel of distribution,

Distribution channels, - Only pubtlications originating within

NASA or gponsored by NASA are distributed nationally on a systematic
basis. Publications originating outside NASA are distributed to
individual users by mail only after specific request. Hence, a
consistent chamnel of distribution does not exist for non-NASA
publications. For NASA publications, ineluding STAR and TAA, mailing
lists are the principle channel of distribution. A1l NASA installastionms,
obther Government agencies, contractors, and various organizations which
request it comprise the mailing list. A large number of public,
university, and other libraries are also on the llist. Not all
recipients receive all publications, however. Figure 15 lists the
public libraries in which nearly camgplete collections of NASA
publicstions are available, In sddition, special libraries have

been established which provide NASA technical documents and bilblio-
graphic tools. Figure 14 lists these locations. Each of these
libraries is prepared to furnish to the general public services of
individual searches, interlibrary loans, photocopies, and help in

oObtaining personal coples of NASA documents by microfiche if requested.
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TYPE OF SERVICE

HOW OBTATINED EY
NASA PERSONNEL

HOW OBTAINID BY
NASA CONTRACLORS

STAR Aoply to NASA Scientafac

and Technical Information
Division, Code USI, NASA,
Washington, D.C. 20546

Register with NASA Scientific
and Technical Information
Facility, P.0. Box 23,
College Park, Md. 20740.

IAA

Automatic 2f on STAR mailing list.

Computerized literature
searches and specially
tailored bibliographies

Request from NASA
Scientifiec and Technical
Information Faciluoty

Technical librarians of Govern—
ment agencies and domestic
universities. Write NASA
Scientaifaic and Technaical
Information Facilaty.

SCAN Apply through NASA Apply at own lrbrary after
libreraan - | registering with NASA
Scientific and Technical
Information Facility.
RECON Apply at NASA labrary

Figure 1l.~ Services available to NASA personnel,




TYPE OF SERVICE

HOW OBTATINED

STAR Purchased from Superintendent of Documents,
U.S. Govermment Printing Office,
Washington, D.C. 20402

IAA Purchased from ATAA,

730 Third Ave.,
New York, N.Y. 10017

Computerized literature
searches and specially
tailored bibliographies

Obtainable through NASA Regional
Dissemination Centers on a fee basis.
Apply for information to Director,
Technology Utilization Division,

(Code UT), NASA, Washington, D.C. 20546

Figure 12.— Services available to the puﬁlic.
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CALIFORNIA: Ios Angeles, San Diego

COLORADO: Denver

CONNECTICUI':+ Hartford

DELAWARE: Wilmington Institute Free Library
MARYLAND: Enoch Pratt Free Library, Baltimore
MASSACHUSEITS: Boston

MICHIGAN: Detroit

MINNESOTA: St. Paul, Minneapolis

MISSQURL: Kansas City, St. Louis

NEW JERSEY: Trenton

NEW YORK: New York, Brooklyn, Buffalo, Roch;ster
OHIO: Cleveland, Gincinnati, Dayton, Toledo, Akron
CKLAHOMA: Qklahoma City

TENNESSEE: Memphis

TEXAS: Fort Worth, Dellas

WASHINGTON: Seattle

WISCONSIN: Milwaukee

Figure 13.- Public libraries containing nearly complete collections
of NASA publications.
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CALIFORNIA: Univ. of Galifornis Iibrary, Berkeley
COLORADQ: Univ. of Coloradeo Libraries, Boulder
DISTRICT OF COLUMBIA: ILibrary of Congress

GEORGIA: Georgla Institute of Technology, Atlanta
ILLINOIS: The John Crerar Library, Chicago
MASSACHUSEFTS: Mass. Instat. of Technology, Cambridge
MISSOURI: Linda Hall Library, Kansas City

NEW YORK: Columbia Univ., New York

PENNSYLVANIA: Carnegie Library of Pittsburgh

TEKAS: Southern Methodist University, Dallas

WASHINGTON: University of Washington Library, Seattle

Figure 14.— Special libraries for NASA technical documents and
bibliographic tools.
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NASA technicgl publications which are unclassified and unlimited
in distribution mey also be purchased by the general public from the
Clearinghouse for Federal Scilentific and Technical Information on an
individual basis. Prices usually range between glﬁoo an& $4.00 ger
document, Anyone may also subsceribe to STAR and ITAA at a yearly cost
of between $54.00 and $104.00 for each journal depending upon whether
or not cumulative indexes are desired and whether malling is domestice
or foreign., Individual issues of STAR may be purchased for $2.2h per
document. There is no charge for STAR to NASA persomnel, contractors,
or to many universities and publie libraries.

From the dissemination activities described, it is evident
that the efforts of the Selentific and Technical Informetion Division
have not been constrained to exclude the nonaerospace community., As
a result a system of technology transfer has evolved which benefits
not only the serospace industry but the civilian sector of the economy

as well.

Trade Assoclabtlon Activities

As a further ald to the transfer of technology to potential
users from the natlonal space program, NASA actively supports various
technical assoclatlions and professional socleties that are part of the
aerospace industry. This support consists of authorizing NASA
employees and contractors to present talks st meetings, to guthor
papers and Journal articles, and to hold offices within the professional
society whenever it ls in the national interest to do so. 1In some
cases, funding is also provided to professionsl societies by NASA
contracts for services such as report translations, foreign litersture

surveys, and cataloging.
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Many technical associstions and professional socleties exist
in the various physical sciences, industry specialities, and
professions. The largest professional society directly related %o
the aerospace industry is the AIAA (Amer;can Institute of Aeronautics
and Astronautics). The other associations have similar activities
to the ATAA, but on a much smaller scale, Since the nature of the
various socleties is identical, only the acitivities of the ATAA will
be described to illustrate the part that trade association activities
play in the overall technology transfer process.

Like most technical associations and professional societies,
the ATAA is organized for the general purpose of improving communications
between members employed by different Goverrment and business organi-
zations in various segments of the aerospace industry. To accomplish
this purpose, various Technical Committees are establighed by the AIAA
President to be responsible for the technical programs of the society.
A listing of the 38 ATAA Technical Committees in figure 15 illustrates
the large number of disciplines in which the socliety attempts to
improve both communiegtions and the technology transfer process.

While the majority of the Technical Committees pertain to various
segments of the aerospace Industry; such disciplines as history,
mansgement, law, sociology, materials, thermophysiecs, and 1life
sciences are included.

Meetings and conventlons are sponsored by the varicus technieal
committees for the purpose of information interchange within the
specific disciplines, Joint sponsorship of meetings with other
professional societies often results in disciplines in which other

technieal associations and professional societies exlst. The large
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
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25.
26.
27.
28.
29.
30.
31.
32.
33.
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35.
36.
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Aerodynamic Deceleration Systems
Air Breathing Propulsion
AMreraft Design

Aircraft Operations
Astrodynamics

Atmospheric Environment
Atmospheric Flight Mechanics
Communications Systems
Computer Systems

Electric Power Systems
Electric Propulsion

Entry Vehilcles

Flaght Testing

Fluid Dynemics

Ground Testing and Simulation
Guidance and Control

History

Launch Vehicles and Missiles
Law and Sociolegy

Life Sciences and Systems
Liguid Rockets

Management

Marine Systems

Materials

Nuclear Propulsion
Plasmadynsmics

Propellants and Gombustion
Sensor Systems

Solid Rockets

Space and Atmospheric Physics
Spacecraft

Structural Dynamics
Structures

Support Systems

Systems Effectiveness and Safety
Thermophysi.cs

Underwater Propulsion

VTOL Aircraft Systems

15~ AIAA Technical Committees

EA
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number of disciplines with which the ATIAA concerns itself means that
each year a number of meetings and conventions are held. Figure 16
shows a schedule of ATAA meetings for a typlcal year. Not all
technical committees sponsor a meeting every year. The la;.rge nurber
of subjects covered by AJAA activities has caﬁsed membership to
expand outside the merospace community into virtually every major
industry within the U.S. Altendees of the meebings come from the
industrial f£ield as well as the zmerospace field ber;ause new technology
and research is often an important indicator of future production
requirements.

At ATAA meetings and conventions, members of tle asrospace
community, including NASA employees and contractors, give talks
concerning new sclentific technology and research. Writtez‘i versions
of unclassified talks are published as AIAA papers which are available
to both members and nommembers. In addition, the ATIAA publishes
various periodicals and journals containing new scientific information
which are contribubed by members of the aerospace industry. Figure 17
lists current ATIAA publications. The AYAA is slso active in the
field of education. A Jjourmal is published giving results of research
by students in various colleges and universities, and mmerous short
courses based on recent advances asre sponsored in connection with ATAA
meetings. Recently a program of home study courses based on tape
cassette recordings of lectures has been initiated, It 1s also
expected that university and indusiry libraries will purchase these
tgpes for use by students and industry personnel.

The activities of technical associatlions and professionsl

societies enhance the technology transfer activities of NASA by
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Fob, l(-12
Fob. 114
Feb. 17-19
March 3-5
March 10-12
* 3
April 12-16
April 16-17

April 21-25

April Z8-30
April 30-May 2
May 20

May Z1-23
June 9-13
June 1621
June 16-18

Junz 16-18
June 2325

July 2-3
July 7-9
July 14-16

Aug. 57

Aug. 18-20

hug. 2C-22

Aug. 24-29
Sept. 8-10
Sept. 2-10
Sept. 8«12
Sept. 21=-24
Gete 9-10

Oote 20
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AIAA Tactical Misslle Syatoso Lenfetelwo
RS sympesium ot Metvoralegival
Observations and lnstrumentation

ATAL/BMSATEL desesrch, Design, and
Opetataers Meetlig

ALAA 7th Electric Propulslan Conforense

ALAA 3rd Flignt Test, Simulation and
Suppert Conter ence

ASME/ATAA 10th Stru.tures, Structural
Dynamics, and Matarials Confetehce

ALAS Structaral Dynamics and Aeroelasticizy
Specialist Confersnce

Symposlium ¢n Astrocynacics and
Related Planetary Sciences

ALAA 4th Rerodynemiz: Testing Conrferencs
AIAA dypervelocity Impact Cenference

KIAA Indusiry Enters into tre Sea
Conference

ATAA 2nd Mdvanced Msrine Verzcles ana
Propuls:on Meeting enz Tecanical Disoler

ATAA 5th Propulsion Joint Soecislist
Conference

4th Corgrass of the Internstionsl
Federation of Autcmatie Geatrol (IF-G)

ATAA 2rd Fluid end ?lssma Dynamics
Conference

ATAA 4th Taermophysics Conference
Th Interzstional Saoek Tube Symposix

CASI/ATAF Subconic ferc- end Hydro-
Dynemies Meetang

ATAN/SIE/:SE 8th Falisbilisy ard
Maintairebality Conference

JIAL Mrcraft Desiga snd Cperations
Heetdng

Joint Matomstie Conirol Conference

AIAS Guanence, Contirel end Zlight
Mechenies Conference

KIAR/EES Psirodgnacics Conference

2nd Collegiiam on Sssdypramrcs of
Explesichs end Reacture Erstens

ATAL kerwsozee Comsiter Systems Gonference

ATAL/FS/IES 4th Joint
Conferense

Snece Simulstlicn
AIAZ/RIeC/G401 11tr. Angle-frerican
Rercnsaticnl Conéorence

4Lth Interssersty Frergy Consersion
Bgineering Gond erence

17th Joint Enginearl
Conferenca

Yapsgement
ALAA 6th Ronunl Meetlng end Technicel
visplay

ALAA w\rBtegic GLfens) se/velfensive
Missile orstems “enlung

Flpure 16,~ Typienl AlAf counsentlon achelale.

Redstene Avsenal,
thnt.aille, Ma.

hahlipton ilten,
Washington, D.C.

GaoLglia Tect
Atlanta, Ga.

W.lligmsburg, Va.
M¥arrictt Meror Hotel,
Houston, Teias

New (rleans, Ia.

fes (2lenns, La.

Washington, D.C.

Cincinnati, Oho
Cincinnati, Qhio

Seattle, Wsshington
Seatzle, Wssnington
Colcredo Scrings, Cclc.
Warsas, Polend .

Ssn Francises, Calif.

San Francizco, Calaf
Torcnto, Cereda

Ostasa, Canzda

_Denver, Cols.

Les e~ngeles, Calaf.

Bcadder, Ccls.

Princeicn, +J.

Princeton, N J.
horesimarcos, USSR
Irrerreti -l otel,
Les irgele., Cslaf.
lee

fraeleas, Celil
Lendon, Fneland
Assningtan, D.C.
Yontresl, Ceasde

Anonela, Cslif.

Yontereys, C=lll.
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II.

III.

Iv.

VI.

Vii.

VIII.

ATAA Papers ~ written versions of talks given at
ATAA meetings.

ATAA Journal - articles concerning general research
results and activities.

Journal of Aircraft - articles on research and develop-
ments concerning spacecraft and rockets,

Journal of Spacecraft and Rockets - articles on research
and developments concerning spacecraft and rockets.

Journal of Hydronautics - articles on research and develop-
ments concerning marine systems.

ATAA Student Journal - articles on technical advances
from student research.

AIAA Selected Reprints - republication of articles on
advancements of significant importance.

Astronautics and Aeronautics - ATAA magazine conbtaining
articles that review new research, program developments,
and future trends in the fields of space flight, rocketry,
and aeronautics.

Figure 17.~ AIAA publications.
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providing additional channels of distribution. Reports, journals,
apd other puﬁlicap;pns of the verious societies are cataloged in
the NASA Scientificzand Technical Information Facility for announcement
in STAR tq potential users. Contracted services are provided such as
" the puﬁl%cation‘of the Internationsl Aerospace Abstracts (TAA) by the
ATAA. Technical associations and professionsl societlies provide an
important{cbmﬁuhications liﬁk with the results of foreign research
‘and development ectivitics, Technical trenslation end publication
activitiés by the[vaiious societles provide important new information
to pptential usergrin both the aerospace and industrial communities.
Ibcﬁnicai associ;tiéns and professional socleties are an important

part of the total effort to trensfer technology from the national

space program to both the aerospace/defense and eivilien industries.

Systems of the Future

Through & system of identification, recording and storage, and
dissemination actlivities concerning teggg%cal publications, NASA has
sought to provide users the large amount of sclentiflc data being
generated each day by the world's laboratories. IDuring evolution of
the present system, knowledge has been gsined which will influence
future technology transfer activities.6 Firgt, the information base
must be broadened, either through the central collection or through
rgpid response communications networks linking related systems.,
Second, the information system of the future must be far more
accessible to its users. The information system must become a deskw

side utility like the telephone. Third, the system of the future

6John P. Stearns.



must provide the informstion itself, not merely references to
reports, books, Or other files. It must become more like an
encyciopedia and less like bibliography. These capabilities are

years away but they are the geoals toward which the world of secientific

and technical information systems are moving.



IV.  INFORMAL PUBLICATIONS AND SERVICES

‘Purpose and Scope of the Technology Utilization Program

Infonmal:publications-and services are part of the NASA
Technology Utilization Program administered by the Technology Utiliz-
ation Division. The major goal of the NASA Technology Utilization
Program 1ls to turn Govermment.generated technical immovations into
national assets for many segments of our economic system. Transfer
of new technology which does not enter into the formal report writing
and distribution system as well as distribution of formal reports
to the civilian economy is the mission of the program. Specifically,
four purposes of NASA's Technology Utiligzation activitles are:

(1) To inerease the return on the national investmenc in
aerospace research by encouraging additional use of
results by non-NASA potential users.

(2) To shorten the time gap between discovery of new knowledge
and its effective use in the market place.

(3) To aid the movement of new knowledge across industrial,
diseiplinary, and regional boundaries.

(4) To contribute to the development of better means of trans-
ferring knowledge from its points of origin to other
points of potential use.

Leboratory mechanies, technieians, and instrument men produce many

innovations and ineremental advances which are worthy of note and
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transfer to others but are not usually reported in scientific and
technical articles, Jjournals, or reports. Because of the long
tradition of not formsily reporting such shopw or production-
orientated innovations, efforts at technology transfer in this area
have been only moderately successful in the past. Charged with the
obligation to provide for the widest practical and appropriate
disseminstion of informstion in the Space Act of 1958, NASA has
become ai leader in both developing and utilizing techniques of
technoliogy transf'er., The program and its activities are still con-
sidered experimental in nature because new ¢oncepts are continually

being tested and unsuccessful techniques being discarded.l

As a
result, the material contained herein must be considered as only a
report of present stastus rather than that of either an inflexible
or established process,

Activities of the Technology Utilization Program

Identification of Technlical Innovations
Identification activities are considered the most important
step in the technology transfer process.2 New knowledge is brought
into NASA by two major channels of communication. The first is the
worldwide collection of formal documents by the NASA Scientific and
Technical Information Division. This information is made available

to the nonaerospace community through institutions supported by the

It s. Dey, "Management Overview," presented at a program
review for NASA executives, February 1967 (Pamphlet).

2U.S. » Congress, Senate, Subcomittee on Science and Technology
of the Select Conmittee on Small Business, Statement by R. L. ILesher,
Assistant Administrator f'or Technology Utilization, National
Aeronautics end Space Administration, September 27, 1967.
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Technology Utilization Division. The second channel for shop- or
production-orientated technology is provided by the NASA field instal-
lations. At each installation, there are Technology Utiltization
Officers who work closely with the Technology Utilization Division
in NASA Headquarters. The ‘I'echnol-ogy Utilization Officers in the
field have two fundamemtal duties. First, they are responsible for
assuring that the professional personnel at their installations
document and report the inventions, innovations, improvements,
discoveries, and other forms of new knowledge developed at the
installation. Second, the Technology Utilization Officers are
responsible for administration of the New Technology Clause now
included in NASA contracts for research and development. This clause
obligates the contractor to report to NASA that new technology derived
from work under the con‘l:rac'l'..3

To identify new technology from inhouse activities, all
technical publications ‘are reviewed by Technology Utilization Officers
and other management officials prior to release. In addition, active
programs are underway to encourage Govermment sclemtists and supervisors

E }

to. be alert to new technology possibilities. Generally these efforts

¢

’coriggerping research activitles performed within the NASA installations
have been 'quite' successful.

} Ideét;fication of new technology from contractoreperformed
researciz has’ not always been successful., It has been learned that
;iagéi'vé efforts ‘to: admixi;tst'er the New Technology Clause will nof

3
., 1

_r‘esul;t;i,n active ;epoft;!.ng. Active contract monitoring is required.

e 5(}. J. Howlek, "Technology Utilizatlon," presented st a
program for NASA executives, February 1967. (Pamphlet).
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E

Both motlvation and education have been necessary. Setting of
contractor performance standards, educating of contractor personnel
to NASA requirements, insisting on contractor development of
internal systems and procedures to identify new technology, and
regular auditing of contractor performance have been required. The
gradual conversion of contractor reporting efforts from a posture
of passive administration to one of active acceptance has had a
significant effect on the total volume of contractor-reported new
technology. The present percentage uix of reports by place of
origin {either inhouse or contractor) is beginning to aspproximate
the same relative proportions as the allocatlons of NASA research

and development expend.‘:d:u:t‘es.2‘L

Evaluation of Technicel Innovations

Following identification activities, new technical innovations
must be evaluated for their sultabllity for transfer to the non-
serospace community. At NASA, the evaluation may take place at two
levels, both at the NASA field installation and at independent
research Institubes under contract to NASA., BEvaluation 1s alwsys
performed at the NASA field installation provided technical competence
in the area of the innovation exists. In cases where the inmnovation
is outside the area of technical capability of the field installstion
or disagreement exists on the sultability of the subject, the
innovation -is sent to an independent research institute for impartial
evalusgtion.

At the field centers, the Technology Utllization Officers

‘coordinaéelthe evaluation process, Innovations by NASA contractors

bia.
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are reported to him following procedures outlined in the New
Technology Clause. In addition, inhouse research is reviewed for
sultable innovations by several methods, Fommal technical reports
are reviewed for possible technology utilization spplications as a
part of the established editorial and publication process prior o
distribution. All psapers and talks given at technical meetings are
surveyed for suitable materiel. Patent applications from inhouse
research are reviewed for sultable concepts, and material from the
installations suggestion programs are a source of many technical
innovations. In addition, supervisors are strongly encouraged to
look for and report possible innovations in their area of work. From
these so@rces, the Technology Utllization Officers distribute
evaluation forms to several “experts" in the technical ares of the
inﬁovagion‘ht the field installations. In evaluating the innovations
the questions of (1) does the innovation work, (2) how novel is the
idea, and (3) what are the advantages and disadvantages of the coneept
are studied in detail., Followlng evaluation by field installation
"experts,"” the results are reviewed by the Technology Utilization
Officers. If approved for publication as a Tech Erief, no additional.
evaluation iskrequired cutside the field installations. If recommended
as a Special Publication, Survey, etc.5, then the material is forwarded
to NASA Headguarters for evaluation. When the Technology Utilizetion
Officers are undeclded or the innovation is outside the technical
competence of the field installations, the innovation is sent to an

independent research center for evalugtion., Here the material 1s

5TEch Briefg, Surveys, etc., will be described in a following
section.
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reviewed by authorities in several areas and a computerized search of
previously published literature is performed. Based on these studiles,
the innovation is either recommended or not recommended for announce-
ment to the nonaerospace community by the independent research

institute.6

Dissemingtion of Technical Innovetions

After ldentificatlon and evaluation, new technical innovations
must be disseminated to the nonaerospace community. The backgrounds,
area of interests, education levels, and geographic locations of the
various reciplents is quite varied. As g result, the dissemination
activities of the WASA Technology Utilization Program are quite
diverse. For purposes of clarity, the various publeations used for
disseﬁination will be described first, Next the channels of distri-
bution will be discussed followed by a review of other services
offered by the Technology Utilization Program.

Publicatlion medium, -~ New technical innovations are announced

through the Technology Utilization Program through the variety of publi-
cations shown in figure 18. These publications differ in scope and
informastion covered., The Tech Brief is the mest popular Technology
Utilization Program publication, and is a short, usually single~sheet
bulletin describing an innovation and its basic principles in non-
technical language. Included in the Tech Briefs 1s an address from
vhich the reader msy obtain more detalled technical information cone
cerning the innovation. Thus the Tech Brief is basically an announce~

nent medium rather than a technical document, Tech Rrlefs are divided

6thn Samos, Technology Utllization Officer, NASA Langley
Research Center, private interview, August 15, 1969,
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NASA Tech Brief - basic concepts & principles
describing incremental advances

NASA Technology Utilization Compilations - similer to
Tech Briefs but a collectlon of closely related
incremental advances

NASA Technology Utilization Report - extensive description
of innovation of special significance

NASA Technology Survey - guidebock of latest advances in
field authored by noted authority

NASA Technology Utilization Conference Proceedings

Documentary Films

Figure 18.- Technology Utilization Program Qﬂblicatiqns.
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into nine categories, as follows, such that the reader may have to
reviev only those innovations in his particular area of interest.

(1) Electronics - |

(2) rlectronic systems

(3) Physical sciences (energy sources)

() Materisls (chemistry)

(5) 1ife sciences

(6) Mechanics

(7) Machinery, equipment, and tools

(8) Fabrication technology

(9) Computer programs
Technology Utilizstion Compilations are similar to Tech Briefs but
are a collection of incremental advances which are closely related in
the state of a given art. The Technology Utilization Report deseribes
innovations of speclal significance or complexity. More detailed
technical information is included in this document than in Tech Briefs.
Technology Utillzstion Surveys are used to consolidate efforts which
have advanced whole areas of technology. Noted authorities write
these "guidebooks" for NASA to help others benefit from the
asccomplishments d.escribed.T

Each year, NASA sponsors several conferences for particular
industries and groups. An example of such conferences is one held
at the Langley Research Center on May 22, 1969, on Aerospace Related

Technology for Industry. This conference was cowsponsored by the

7Jt:)hn Semos, "New Technology Documentation and Services
Avallable Through the NASA Technology Utilization Progrem," paper
given at a conference on Aerospace Reldted Technology for Industry,
FWASA lengley Research Center, May 22, 1969,
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National Aeronautics and Space ;Qdministration, the Small Business
Administration, the Virginiafs’éﬁte 'Technical 's?rvices, and 014
Dominion College. The purpose of-the cénferencfe was to acq_x;a“int
local industry representatives with the diffevent kinds of new
technology resulting from aeroéxpace research and development programs
and to explain how industry may galn sccess to that technology for
profitable use. To document and dlssemingte new technology described
at conferences such as this, Conference Proceedings are published as
part of the Technology Utilization Program.

Some technical innovations are transferred to the nonaerospace
cormunity through the use of documentary films, Techniques or
phencmens that are difficult to convey by written methods, or are

subject matter that may be of lnterest to large groups are published

- by this medium. These films may be obtained on loan from NASA

installations, and some may be purchased at the cost of reproduction.

In addition to the publications which describe new lnmovations,
the Technology Utilization ]?rogram also publishes the Cumulative Index
to Tech Briefs and an Index to Special Publications. Special
Publications inelude the Technology Ubilization Compilations, Technology
Utilizatlon Reports, Technology Utilization Surveys, and Conference
Proceedings. Also available is a listing of documentary f£1lms that
are availagble either on loan or'for purchase.,

Distribution chamnels, - The major channel of distribubion of

new technical imnovations from the Technology Utilization Progrem is

81pid.
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the use of subscriber mailing lists for Tech Briefs. Engineen‘:ing-
and marketing«type personnel, companies, magazines, periodicals,
trade assoclations, professional associations, and state and local
goverment sgencies comprise the list of over 11,000 names who
subseribe to elther one or more categories of Tech Briefs on a
yesrly basis. Yearly costs presently range from $2.50 to $6.00 per
category or $20.00 for all categories, and may be obtained from the
Clearinghouse for Pederal Scientific and Technical Information® with
a minimm of effort, NASA Special Publications, the Cumlative
Index to Tech Briefs, and the Index o Special Publications must be
purchased from the Clearinghouse or the Goverrment Printing Office.lo
Iists of the documentary films available for loan or ;gurchase must
be obta.ingd from NASA installations. Mdliné 1ists similar to those
for the Tech Briefs are the principal sunouncement inéc}ia for the
special publications, indexes, and documentary £ilms from the
Technology Utilization Program. 1 | ’

Another important channel of dj.stri'btrbion for Technology
Utilization Progrem publica't,ions ;i.s thé Regional Dissemination
Centers. These Reglonal Dissemination Centers are operated by A
universities or independent research institutes a.t the various
Jocations shown in figure 19 for the purpose- of both transferring
technology and educating industry in the use of ex’cernally-generated

technology.

901earinghouse for Federal Scientiflc and Technical Infor-
nation, Attention: Code 410.1k4, Springfield, Virginia 22151,

lOSuperintendent of Documents, U.S. Govermment Printing Office,
Washington, D.C. 20402,
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Indaana U.

U. of Pittsburg

U+ of Comnecticub

. of So. Calxif. N.GC. Sci. end Tech. Res. Ctr

U. of New Mexico

Figure 19.~ Regional Disseminstion Center locstions.
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Operation of these centers is designed for nonaserospace users.
Tailored problem-solving and educational services are offered to both
large and small companies through the variety of services illustrated
in figure 20. To inform clients of Rew imnovations and technology

2

advances as they become availsble, Current Awa.reness Searches and
Standard Interest Profiles are performed. On a monthly basis, updated
computer tapes from the Scientific! ang_ Technical Infc;z!x;ation Facility
are scanned for both formal technical repor!:s and Technology Utiliz.

ation publications in the sub;ject area of 1nterest to the client,

LI

Additional information may then be obtained through t].'le ‘distribution
function of each center. In the event tﬁa‘t a compa.mr‘ ixas a é’ﬁeciﬂc
problem, a Retrospective Search of the computer tapes and otﬁgr
sources may be performed for the cliént in an effc;rt to determine

what is availsble in both formal techniesl reports and Technology
Utilization publications. The centers actually provide the documents
located by the search when regquested to do so by the client company.
Such a service is possible because of the microfiche cataloging system
of the Scientific and Technical Information F:acility. Finally the
Reglonal Dlssemination Centers offer educatlionzl asslstance to
managenent in terms of organization for the eollection and use of
externally generated technology. Through the various services available,
the Regional Idsseminastion Centers offer nonaerospace industrial users
access to the world's gerospace techniceal reports and scientific
articles as well as shop= or production-oriéntated technology
innovations derived by the Govermment or at Govermment expense by

contractors.
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Iv.
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Current Awareness Searches - computer tapes searched
monthly for information of possible value +o
clients.

Standard Interest Profiles - lower cost Current Awareness
Searches based on standard fields of interest.

Retrospective Searches — response to technical questions
by member companies.

Publications Distribution - technology utilization
publications and provide fuller information on requested
subjscts.

Assistance to Management - aid to systematizing collection
of data and use.

Figure 20.- Regional Dissemination Center services.
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Each Regional Dissemination Center is inltiated with NASA's
finsncial support. After a period of time, each center is expected
to become selfwsupporting through fees earned from industry clients.
The client companies pay fees for the variousl services on a scale

1

comensurate with the companles size and the extent ‘of the éervices

desired, TFees also vary with eath Regional Disdemination Center

because of its geographic 1oca.tion am'i specific economic ennroment

Yearly fees may run several thousand dollars for la.rge cmanie;s
wtilizing all services availsble. In terms of the research and
development informetion available, however, the cost may be, quite

1
Inexpensive when viewed in tems of the total resea.’rch' and development

budget. Thus far, the aervices of the Regional Dissaninatn.on Centers
have proved useful to companies in (1) creating new products,

(2) improving production processes, (3) establishing research and
development priorities, (4) avoiding duplication of research slready
done elsewhere, and (5) improving mansgerial pract:l.ces.ll

Services for the civilien industry.- In addition to the

distribution of publicatiéns through the use of mailing lists and
Regional Dissemination Centers, aerospace technology is transferred
to the civilian economy through a varlety of ot,her services and
activities under the direction of the Technology Ubilizstion Program.
Many of these activities are only small experimental programs et the
present time, In an effort to indicate the variety of services
availeble, several of the more important activities which have become

a part of the Techrology Utilization Program are summerized in the

1lyeon shioss, "Space Mekes Haste:; NASA Rushes Space Spin-
Off to the Public,” Government Executive, (July 1969), pp. T7-81.
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following paragraphs., In particular, the activities related to
the transfer of NASA-derived computer programs, eid:in the field of

1 .

medical research, creation of edézcation enrichment n:zat:aria:ls,‘ax}d
cooperative programs with other age;.ncies dre deseribed. ~ ]

NASA has invested millions of dollars in the develc::pment of
computer programs. To ensble nonaerospace ut;r-.:rs to benefit from 'this
investment, the Computer Software and Management Information Center
(COSMIC) has been established at the University of Georgla under
;:ontrac'b to NASA. Thls Center collects, eveluates, and distributes
tapes, card decks, program listings, and machine.run instructions.
This "Software” is available to potential users from both COSMIC
and the Regional Dissemination Centers at prices determined by the
cost of reproduction and distribution. A computer program that
originally cost up to $100,000 to develop may be purchased by a
company for less than $300.12 Recently an important milestone was
passed when the Department of Defense joined NASA and agreed that
computer software developed for defense use will also be avallable
to industry through COSMIC. While sophisticated computer programs
deseribing reentry motions or orbital mechanics are of little use
to the civilian economy, those utilized to manage massive projects
or to describe detailed chemical or other scientific processes are
quite valusble to the nonaerospace user. Ttems availasble through
COSMIC are announced through a jJournal entitled Computer Program
Abstracts which is available guarterly and on a subscription basis

from the Superintendent of Doctments.l5

I

128amos "New Technology Documentation ... "

BSuperintenderrt of Documents, U.S. Govermment Printing Office,
Weshington, D.C. 20402,



62

H

To aid in medical research, NASA has formed Blomedical
Application Teams at the Midwest Research Insti{:u.te,lh the Southwest

Research Institute,l5 and the Research Triangle Institu.te.l6

Each
team conslsts of representatives of both the aerosp%ce and medical
professionsl communities formed with the purposé of identifying and
defining berriers which impede medical progresé. Their.functions are
as follows: N

(1) Selecting end specifying biomedical problems‘to which
NASA-genergted technology msy be applicable,

(2) Searching for potential aids in solving these explicit
problems in aerospace centers, libraries, laboratories,
and plants,

(3) Facilitating biomedical workers evaluation of potentially
helpful suggestions and equipment,

(4) Documentation of these transfers of science and technology
50 as to achieve maximm utilization of %he results.

The activity 1s organized under the FASA Technology Utllization
Division as shown in figure 21. BRiomedical Research ‘Groups define
medical problem areas for the Biomedical Applicabtion Teams. The
teams then organize the search of compubter tapes from the Scilentific
and Technical Information Facillity and solieit guidance and

suggestions from aerospace scientists at the various NASA field

installations. After results of the search are evaluated by the

Lt qwest Research Institute, 425 Volker Boulevard, Kansas

clty, Mo. 64110,

1
5Southnest Research Institute, 8500 Culebra Road, San
Antonio, Texas 78206,

16Research Triangle Institute, Post Office Box 12194,
Durhem, N.C. 27709. '



NASA TECHNOLOGY UTILIZATION DIVISION

Management
grgilﬁm Biomedical
NASA Scientific and j* c Application
Technical Information Team
Facility -
Answers
Public
Biomedicad e
1. Application l Practitioner
Team
: =  Marketing
o Problem Search ' - Professional
NASA Field . * - . . Approval
Installation - . pproval Publication
Ideés and - 1 Problem
Information | . Definition [
+ { Biomedical ] =| Biomedi cal
. s R ..
Application ?ﬁiﬁ;ﬁh Clinical
Team Testing

Possible
Solution

Figure 21.« Organization of Biomedical Application Teams.
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Biomedicsal Appllcation Teems, possible solutions are forWarded. to
the Biomedical Research Group which defined the problem. If the
solution proves successful after clinical testing, it eventuelly
reaches the publie through the normal evaluation process of the
medical profession. Throughout the evalustion process, records are
maintained on the progress of each problem and possible solution.
Figure 22 is g typleal status report on one medical problem which is
currently active,

As an ald to the Pield of education, the Technology Utilization
Program is testing me‘thods of a.ccelera.ting the transfer of technicsal
knowledge from the a.erospa,ce ind.ustry to engineering curricula. of
colleges and universities! Oklahoma State University, wnder contract
to NASA, prepsres instruq‘biona.l nonographs from source material from
NASA research and develoPment reports. 'mese texts ‘are written in
an educabional format for use.or a trial ba;.sis as supplen}entary
teaching aids in classroom situstions. Over 100 univeréitiea have
reviewed and used these monographs, a.né. have provided positive
evalugtion reports to NASA. Reports from practicing engineers in
industry reveal that the same educational monographs have utility
and velue as a teaching ald in contimuing education programs carried
out by companies they represent. Further development of {the concept
1s being considered as a means for improving the quallty of formal
engineering education, o

NASA has numerocus cooperatlive programs to help other Governw-

ment sgencies beneflt from its research and development efforts. The

lTUseful New Technology From Aerospace Research and Development,
Washington, D.C.: NASA Headquarters, 1969, p. il (Pamphlet).




Implantable Pressure Sensor and @elemetry Umt for Measurement
of Fluid Pressure in the Cramial Cavity
Dr. D. L. Kelly, Jr., BSuman Gray School of Medicine
Wake Forest Unmiversity

.

Descripbion of Problem and Solubzon:

A researcher in the Department of Weurosurgery at Bowman Gray is
engaged in research activities asgscciated with the build-up of fluid
pressure in the cranial cavity. Many people have a fluid build-up that
occurs in the cranmizl cavity, and this pressure must be relieved. This
15 usuelly accomplished by i1nserting a pickup tube inside the cramial
cavaity and runming a prece of tubing down underneath the skin in the rear
of the head, finally discharging the fluid into one of the blood vessels
where the fluad is daispersed. @ special one-way valve known as a Holter
valve 1s used to prevent passage of blood into the cranial cavity. HNot
anfrequently, this valve will stack closed, and pressure will begin to
buald up in the cramal cavity of the individual. Monatoring of the
pressure in the ecranial cavity must be accomplished by means of a smell
pressure transducer and then telemebered outsade the bedy for pick up.
The Ames Research Center implantable pressure biotelemetry system seems
feasible for this application, if the operating 1life of the transmitters
can be extended sufficiently.

Succegaful Searching Method:

Information on the imes pressure blotelemetry system was already
available %o the Biocmedical Application Team at the fime this problen
was proposed. The informabtion on the imes biotelemetry system oraginally
resulted from NASA Tech Briefs on the subject and visits to the fmes
Research Center.

Source of Soluticn:

Ames Research Center

Benefits to be Derived from Transfer:

The required ansirumentation and telemebry system would permzt
the gathering of data which 1s not now available on pressure buildup in
the cranial cavity.

Current Status:

The Research Triangle Insbitute is currently preparing a cost
estimate on fabrication of a biotelemetry system modeled after the Anes
units using discrete components. This information will be used by the
researcher to establish feasaibility for his particular applicetion. In
addition, specificatzons and information on long=term telemetry are also
being gathered for his esvaluation.

4

Prognosas for Actunal Transfer:

Incomplete.

Figure 22. - Example of active problem defined by Blomedlcal
Application Team.

65
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technology generated by one sgency is often found to be useful to
ancther agency concerned with an ubtterly different facet of the
nation's welfare. These jJjoint programs are expanding the channels
for technology transfer into such activities as lfm enforcement,
mine safety, asslstance to small business, réhabil‘ita“bion of 'handi-s
capped persons, regional economic deveiopmen% s transportation, and
air and water pollution, The interest; areas which are of concern
and in which NASA can make potential tecl:ln'c_alogi?'a; conf;ributions
include: management and technical information éystan;j weather
modification; highway safeby; and many spec;ific',figlds'of medicine
and biomedleal technology. Persomnel are sometimes loaned from the
NASA Technology Utilization Division to other agéncieg for“aid in
technology identification and problem solving gi.::tiv?.ties.

One cooperative program of particular inferest 1s the
agreement with the Small Business Administration. The purpose of
the program is to encoursge the use of new technology by the smaller
companies. The Small Business Adminlstration has estgblished its
own technology utilization program vthich publishes a series of
documents called Tech Aids. These publications describe new technical
advances applicable to the amall business. MNASA Tech Briefs and
Special Publications are extensively used as sources for Tech Aids.
The purpose of the Tech Alds is to keep small business firms informed
of research and development performed in other agencies, Such infor-
mation 1s used to point out both opportunities and threats to markets

18

as a result of technology advancement, In today's rapidly changing

18, parker Fairlamb, "Services Performed by the Small

Business Administration," Paper given at a Conference on Aerovspace Relaw
ted Technology for Industry. NASA Langley Research Center, May 22, 1969,
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world, the need to act in response to pressurés that the technology
explosion is exerting is urgent. Thir%& years from now the
enviromment will be vastlﬁ different and changes will have tc come
from the development and applic;tion of Eod?y's teghnoiogy:

To further aid in the transfer of éerospace technology to
the local businessmen, NASA éoopeqatéé with state govermmente und?r
the Pederal State Technicsl Services Act ‘of,196:5. This act,
administered through the Department of Commerce, is intended to
provide for economic growth of the Nation. The program, is supported
jointly by both Federal and State funding and there is no charge to
clients for services. The purposes of the State Technical Services
are to effect wider distribution and epplication of science. and
technology, 40 promote commerce and econcomlc growth, reduce the time
lag between discovery and spplication, and to assit the state's
businessmen through educational programs. To provide these services,
each state has sppointed Field Service Representatives with diverse
backgrounds and experience that are affiliated with various insti-
tubions of higher learning throughout the state. The Fleld Service
Representatives provide the funectlions and coordingtion between various
groups shown in figure 25. Upon request for problem solution from
industry, business, or commerce organizations; the Field Service
Representatives draw on Goverrment agencies, educational institutions,
industry contacts, and consultants for advice and anelysis of the
sltuation. Proprietary functions are not revealed to anyone by the
Field Service Representaetive, The Field Service Representatives
prefer not to deal with technical problems in a proprietary system

or process whenever possible. Besides solving existing problems,
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the State Technlcal Services desire to promc_;te nevw business, in .
particular the generation of new uses for waste products. Technology *
innovations are continaully reviewed for possible application of

vaste products generated within the particular state or location by

the Field Service Representatives.

Publicity Activities

NASA Policy

Technical innovations are announced to the general public
through Public Affairs activities, All publicity activities of
NASA are handled through the Office of Public Affairs. The Office
of Technology Utilization has a separate Publlc Affairs Officer
assigned to it from the Office of Public Affalrs, Functionally,
the Public Affairs Officer of the Office of Technology Utilization
coordinates and relesses all information through the Qffice of
public Affairs.”

RASA public effairs activities are based on a policy of
"soft-gell" which relies primarily on the professional asbility of
the individuals within the organization.20:2l Information is released
to the newspaper, radio, and television media, but no advertisements
or purchase of broadecast time is authorized. NASA attempts to
cooperate fully with the news media when specific requests for

information are made, however, Requests from the news media and

LMary Fitzpatrick, Public Affairs Officer, OPfice of Technol-
ogy Utilization, NASA Headquarters, private interview, January 27, 1970.

207pid.

2lpaniel Wentz II, Assoclate Head, Office of Public Affairs,
Langley Research Center, private interview, January 22, 1970,
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students are handled by loecal Public Ai;fairs Cfficers at the various
fagilitles in coordination with tgle Office of ?ublic Affairs in '
NASA Headguarters. Advertising copy of,ﬁASA contractors must
receive clearnace from NASA Headquarters if NASA-qunsc;red acti:yities
are tied in with commercial products or NWASA photos are used. NASA
attempts to accommodate contractors whenever possible providing
advertising is (1) at no expense of the Govermment, (2) on a non-
interference basis, and (3) on a nonhazardous basis. Generally use
Oof NASA facilities by non-Govermment contractors is not approved

to eliminate the possibility of agency aetivities becoming part of
a "ecommercisl circus.” ‘NASA willingly supplies £ilm znd other
educational material for use by either contractors or commercial

groups for public purposes such as civic association meetings.

Types of Material Released and Distribution Medis

Tdeally, notice of all new technical innovations is released
to the news media for dissemingtion to the general publlic., In
practice, only a fraction of the technical immovations from the
space program are the subject of news relea.ses.22 The reason being
that the majority of technical innovations appeal to only small
industrial. groups and, as such, make rather drasb news releases, The
final decision to publicize a news release from NASA lies with the
managers of broadcast statlons and newspaper publishers. mperi;'-mce
has showm that drab news releases without dramatic effect or sex
appeal seldom are publicized by individuel broadcast stations or

newspapers. For thls reason, only those technical innovations which

22Mary Fitzpatrick.
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can be made into a "good story" are released to the nevlrs nedia by
NASA., Individusl innovations relating to the fields of medicine or
safety are usually relegsed for consumption by the general public.
News relesses from NASA are mailed to over 500 newspapers
and magaezines and to several hundred radioc and television stations.
'The combined cireculation and broadcast area of these media include
over eighty percent of the population of the Unifed Sts.s:‘:.es.a3 In
spite of this wide circula;tg.on, many of the mews releases describing
technical innovations do no*i:. get’ fully publicized if there is more
dramatic news to £i11- the newscast or newspaper that day. As a
result, the general public is ‘provided 1ittle information on the
side-dividend? ?f the space prograxﬁ.- Advertisem.ents by Government
contractors shiming comnerc‘ial products based on NASA z;esearéh appear
t0 be a major channel of 'dis:bri'bﬁtion for pvblicizing technical
innovations, Since all advertisement of thi% 'l;y;Se must have prior
approval from NASA, only 15.1;1.;1.te:c1‘ advertising ‘copy of this type is
published outside of trade jou.:mals. The "goft=-sell”™ policy of NASA
and the journalistic epproach of providing dramatic effect comblne
to hide from the general publlc one of the major benefits of the
space program, bechnology spin-off through the technology transfer

activities of NASA.

Direction for the Future

The NASA Technology Utilization Program begen in the experi-
mental stage. Tt was realized that each activity would inltiate

as an experiment, and analysis would be required to determlne whether

231p14,
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or not the activity shoulé. be continued. or: terminated. A strong
analyslis function was built :I.nto the _program from the beginning
based on the objective that the program rema.in ﬂexible. Detalled
records were kept > a.nd each activity has been evaluated within NASA
in accordance to the "marketplace“ test. That :L;s, user response and
activity growth have been ca.reful];v monitored to’eliminate those
processes to which the nonserospace user did not respond, For
example, it was quickly realized that the Technology Utilization
Program publications were successful as their rate doubled in

three years., Malling lists were revised when analysis showed that
TO percent of gll inquiries received by Technology Utilization
Officers was the result of business press mention of innovations in
Tech Briefs. The Regional Dissemination Center concept was termed
successful when it became evident that both small and large companies
utilized the services, and 90 percent of the subsc;'ibers continued
as the total yearly subscription number nearly doubled. COSMIC was
quickly & success as 3,525 inguiries for sdditional information were
answered and 288 card decks and tapes were sold during the first

5 months of operation with only 148 programs in inventory. The 1ist
of successful transfers through the use of the Biomedical Application
Teams 1s growing steadily, and reviews of the educational monographs
have been 0 good that NASA is planning on sharing the sponsorship
_of the program with other agencies., Not all activitles have been
successful, however. Two of the initial seven Regional Dissemingtion
Centers were dropped and one was added to achieve today's organizgtion,
for example. The true test of the Te‘chnology Utilization Program

cannot yet be made., The,real worth lies in whether it can change
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the habits of scilentists, engineers, and mansgers. Creative men
must be spurred to document and communicate their knowledge for
the use of others and those "others" must seek out and employ
relevant new knowledge generated elsewhere.a

To aid in design of the system of the future, the Denver

Research Institute, 25

under conbract to NASA, is studying current
functional processes used in the Technology Utilization Program,
This collection of data on technology transfer will provide
additional feedback for analysis of both current and fubure
activities. In addition, the Denver Research Instltute is in
the process of establishing a library relevant to the technology
transfer and utlization process. This should be of considerasble
value to future researchers interested in investigation of the
technology transfer process. '

The Technology Utilization Program has progressed in
several respects. First, the body of documented scientific
and technologiecal knowledge is growing very repidly. Second,
many lmprovements in processing have been made, and others
are plamed. Nmnbér“thre.e,-many of the :'experi,.ments have
already proven thefr value » and others are on the way, Finally,

»

fourth, there is a large, growing and attentive user audience.

-

L '
ks, 7. Howick. . ',

25 Denver. 'Resea:rch Institute, University of Denver,
Denver, Colo. 80210. s P
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In -connec:i‘:ign with these advances, much kﬁowledge has been

gelned. Requirements for fﬁture.s:{stems have been sumsrized as ‘

fOllOWS:% ) {

(1) The most important step ;l.n the transfer process is the
id‘entification) ac;biﬁ;cy. I!eclw:qolbgsr exists in many
forms in both documents and the minds of men.

{(2) a programé:bic ’approach to the .tra.nsfer process is
required. The ;ysten{ mist be responsive to varying
needs, provide services, be flexible, incorporate
processing and screening functions to add value,

" provide a measure of utility and a feedback mechanism,
and provide a means of exchanging services.

(3) A large commitiment on the part of the responsible
agency 1s required.

(4) The closest kind of cooperation among agencies is
required for success.

(5) Especially skilled people are required as transfer agents.

(6) The traditional "trusted source” institutions must be
used to provide transfer services to industry.
Universities and nonprofit research institutes must
bridge gap between the informstlon base and the user,

(7} The responsible agency must assume an entrepreneurial
attitude to enlarge the return on the national invest-

ment in research and development.,

260.8., Congress, Senate, Subcommittee on Selence and
Technology of the Select Committee on Small Business, Statement
of Richard L. Iesher, Assistant Administrator for Technology
Utilizatlon, Natlional Aeronasutlcs and Space Administration,
September 27, 1967.
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(8) 1t is important to provide screened information
whenever possible to encourage use.
(9) It is important to deliberately design mechanisms
and processes to couple research and development
information vogether and to gather packages from a
variety of sources.
Froag these reguirements, it is evident that the successful
Technology Utilization Program of the future is neither insig-
nificant nor inexpensive in terms of manpower and dollar costs.
These expenditures will be repeid many times in terms of economie

growth, however.



V. PATENT LICENSES AND WAIVERS

LA

NASA's patents iemd license regulations are a further aid to
the transfer of technology. They encourage industrial use of
inventions that result from research and development work performed
by employees of NASA and its contractors. All new technology and
inventions derived from work under a NASA contract must be discloseq
promptly to NASA and become the sgency's exclusive property. NASA
may waive all or any part of the rights to an invention to the
contractor, however, if it is in the public interest to do so. The
walver of rights to contractors is described in some detail in a
following section.

To encourage the earliest possible commercial use, all
inventions on which rights are not waived to the contractor and for
which either a patent spplication has been filed or a patent is
held sre available to American firms or private citizens for royalty-
free license from NASA., A few inventions are also avallable for
licensing by foreign firms. The licensing of NASA-owned inventions

is also described in more detall in a following section.

Idcenses to Industry

Policy of NASA
It 1s considered that NASA inventions (inventions for which
the Administrator, NASA, holds a U.S. . patent) will best serve the

interests of'the United States when they are licensed and developed

]
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to the point of commercial uwiility. Although the nonexclusive
licensing of NASA inventions is generally preferable, the granting
of an exclusive license is consldered desirable when an additional
incentlive appesrs necessary. In selecting an exclusive licensee,
consideration is given to providing assistance to small business
and lesbor surplus areas. No royaltles are charged ‘by the National
Aeronautics and Space Administration for the making, use, or selling
of any embodiment of an invention, A list of NASA inventlons
available for llicensing is published in the official Gazette of the
United States Patent Office., It 1s required thet this 1list be
revised quarterly to include all WASA inventions currently availsble

for licensing.

Types of Licenses

Three types of licenses are available from NASA. These
types are (1) a nonexclusive, revocable license for inventions not
yet developed to the point of commercisl utility, (2) a nonexclusive
license for the term of patent for inventions which have been
developed to the point of commercial utility, and {3) an exclusive
license, Conditions and procedures for each typ‘e of license are
described In the following vparagraphls. L

For inven'bigr{.s no}: yet developed to the point of commercisl
utility, NASA will ‘;gran‘b a.»ﬁon’acclusive:license to make, use, or
sell any emb?c}iment of t:he inventiqn: for the first two years after
the issuance of the U.S. pa.ten’?. The license is revocable if the
licensee fails before the end éf 'f:lle second year.to demonstrate that

the Invention h’a..s been developed to the poirrb of commercilsal utility.
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After development to the point of commercial ut:!.li‘lﬁy, the non-
exclusive license may be extended for the life of the patent or

converted to an exclusive Iicense.

.
1

For inventions developed to the point of commercial utility,
NASA reserves the right to dedicete to the puﬁl;Lc the invention
provided it has been patented two years and is not sub‘ject to an
outstanding excluslve license., A nonexclusive license to make, use,
or sell any embodiment of the invention is granted upon an applicant
showing that the invention has been developed to commercial utility
provided the inven:bion has not been dedicated to the public or is
subject to an exclusive license. Similar nonexclusive licenses will
be granted to any gqualified spplicant.

Each NASA invention which has not been developed to the
point of commereciel utility by the end of the second year after
U.S8. patent issuance is made avallsble for the grant of an exclusive
license. An exclusive license is not granted until after three months
from the date on which the invention has been listed as availsble for
exclusive licensing. This time Increment is in order to provide a
suitable time interval for all interested applicants to submit thelr
aspplications. Preference is given to adeguately gualified spplicants
in lsbor surplus areas and to small business concerns. The term of
an exclusive license is negotisbed. A nontransferable, royalty-free
right to practice the invention by or on behalf of the United States
is reserved. The exclusive license is also revocable if the licensee

1
fails to use his continuing best efforts to develop the invention.

Pl 4

1y.8., Federal Register, Vol. XXXI, No. 104 (May 28, 1966),
Title 14, Ch, V, Pt. 1285, "Patents,’ pp. T6TT~T6T9.

4
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Pro;iéicns and-glaqses .

A11 licenses granted to QnduqtryLﬁy.NASA contain certain
clauses for the protectioﬂ éﬁ the public. No member of Congress
may be admitted to any part or'Eeﬁefit of a }iFénse unless the
license is granted to a corporation for its éeneral benefit.

¢

The license may be annulled for viélatign of a‘contingen£ fees
clause to protect agalnst hidden fees. kASA makes no w;r;anty
that the practice of the invention will be free from infringement
of any other patents and assumes no liability that may result
Trom the exercise of a license. All dlsputes concerning the'
interpretation or gpplication of a license agreement which are
not settled by mutual agreement are declided by the officer
executing the license on behalf of the Govermment. Iicenses

for undeveloped inventions carry a revoestion clause based on

the two-year time limit described earlier, and exclusive licenses
carry a reporting clause, a sublicense clause, as well as the
revocation clause based on continued effort. For exclusive
licenses, the licensee has the right to sue at his own expense
any infringers of the pétent. If the patent is declared invalid,
the licensee mgy surrender his license and is relieved of any

further obligation,

Walvers to Contractors

Policy and Procedures
Walver of rights to contractors for NASA-financed inventions

has the objectives of (1) providing incentives to foster inventiveness
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and to encourage reporting of inventions made under NASA contract,
{2) providing for the widest practicable dissemination 9f new
technology, and (3) encouraging thé expeditious; de_velopnient and
adoption of this new technoclogy for co&mnercia.‘& p\.xrposes.2 Waiver
of title to an individual invention may be reqﬁ‘ested at three times
during the life of a con"larac‘é. The request msy be made (1) at the
time of contracting, (2) within sixty days :a._f"ber execution of the
contract, and (3) after repori;i;:g of the ‘;t.nv‘g-:en-bion. Waiver may be
requested at any of these times even th:bugh a request was made and
not granted at an earlier date. SN

Requests for waiver made either gt the time of contracting

or within sixty days after execution of the contract will normally
be granted if the NASA Inventions and Contributions Board makes
each of the six following findings concerhing the request:

(1) Tt is not a principal purpose of the contract to
create, develop, or improve products, processes, or
methods which are intended for commercial use.

(2) It is not a principsl purpose of the contract to
explore into fields which dlrectly concern the
public health or welfare,

(3) Te contract is not in a field of science or technology
in which there has been little significant experience

cubzide of work funded by the Govermment.

2Ibid.
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(4) The contract is not for services of the contractor
for (i) the operation of a Govermment-owned research
or production facility or {ii) coordinating and
directing the work of others.

(5) fThe purpose of the con;ract is to build upon
existing knowledge of technology for use by the
Govermment.

(6) The work called for by the comtract is in a field
of technology in which the contractor has scquired
technical competence.

A walver granted based on these findings shall he effective only
wilth respect to laventions which are reported durlng the term of
the contract under which they are made and designated at the time
of reporting as being inventions upon which the contractor intends
to file or has filed a U.S8. Patent Application.5

Requests for walver made after an invention.has been

reported to NASA will normally be granted if the NASA Inventions

and Contributions Board finds that waiver of ,title to the

contractor would be an effective incentiv; to bring the invention

to the point of practical appiicatibnlat the earliest piacticable

date. Such & ruling is'madejafterxinvestigation of the contractor's

plans and intentions. Request for wﬁiver will nqt,be granted when

it is found that one or more*of the following is t£ﬁe- ‘;

(1) The invention is directly related to a Goverrment
program for use’ by the, general public.t

(2) fThe invention will be required by Government

regulation for use by the general public,

51pbid.
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3

(3) The imren'tion‘; 1s djrectly rs.tlai".ed to the public
health or welfare. ‘

() Tae 1nventi$n :;.s in a field of shc:I:ence“or techx;ology
in vhich there has been little significant experlence

outside of work funded by the Goverrment.

Reservations and Conditions

A1l walvers to title granted contractors are subject to
certaln reservagtions and conditions. All waivers are subject to
the reservation that the Govermment may obtain an irrevocable,
nonexclusive, nontransferable, royalty-free license for practice
of the invention throughout the world by or on behalf of the United
States or any agency thereof, In add;i.tiOn, a llcense on a none
exclusive, royalty-free basis may be granted to any applicant
unlesss

(1) '™e contractor or his licensee has brought the
invention to the point of practical spplicabtion
within three years sfter issue of a U.S. patent.

(2) BSuch patent has beer made available Ffor nonexclusive
licensing to any responsible applicant either royalby=-
free or on reascngble temms within three years after
patent issue.

(3) The contractor shows cause why he should retain the
full benefits of the waiver for a further period of tlme.

NASA may require granting of a license :bo any responsible applicar;t
either royalty-free or on reasonshble terms for practice of the
invention to satlsfy either reguirerents mede by Govermnexlt J

regulation for public use or as mey be necessary to fulfill health
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needs. The holder of the wailver is al%w.sys given the @poﬂ@ty to
show the NASA Inventions and Contril;utions Boa:c"d cause vhy he should
not be required to grant such a license,
In addition to the above reservations, each waiver is voide
gble at the option of WNASA unless:
(1) Within eight months after reporting an invention subject
to & walver, the contractor files an spplication for U.S.
patent sPecifyiﬁg that the invention was under NASA contract,
(2) The contractor furnishes to NASA a copy of each patent |
gpplication.
(3) The contractor execubes and furnishes to NASA instruments
fully confirmatory of the rights reserved by the Govermment.
(4) The comtractor notifies NASA in the event ke elects not to
continue prosecution of any patent application within suf«
ficient time for assumplbion of prosecution by the Government,
(5) '™e contractor conveys to NASA his entire right, title,
and interest ;.n any foreign country in which he has not
filed s patent application within certain time limits,
(6} The contractor grants any license which NASA may require
to be granted pursuant to previously deseribed reservations.
(7) The contractor reports, upon NASA's request, the
commercial use that is beir;g or is intended to be made
of the invention,
In addition, all weivers to title are voldsble if the patent disw
closing and claiming of an invention is held to have been used in

violation of antitrust laws.>

bid.
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The waiver of title to contractors is a powerful tool for
the transfer of zerospace technology to other éectors of the
economy. The reservations and cdnditions of ﬁuch waivers are such
that the Govermment may retain control of the invention and limit
abuse to the system. A contraétoé who=reéeives a walver on an
invention must be prepared-%or constant review of prégreés by the
Government and must instigate a mumber of procedures in connection

with processing the invention.

Suitability of Patent Policy

The suitability of Govermment patent policy as a mechanism
for the transfer of technology to the civilian economy is a highly
controversial issue, 1In the late fifties and early sixties, charges
and countercharges bristled the alr. In the last few years, the
noise seems to have died out which may be the result of a concentrated
effort to study in greater detall the principles of Govermment patent
policy. In 1965, a Committee on Goverrment Patent Policy made up of
members from sll federsl agencles was established. After review of
various answers to policy lssues offered by the literature and in
testimony in Congress, the Committee felt that most of these answers
were based on opinion on the part of Govermment and industry
representatives and that little had been done to accumulate facts
and deta on the subject. To £ill this information gap, the Committee
contracted with Harbridge House to accumulate the data necessary to
informative angwers to the guestions on the effect of Goverrment

patent peolicy on wtilizaticn, partic¢ipation, and completion.5 The

Sleonard Rawlez, "An Appraisal of the Harbridge House Study
From the Research and Development Agency Viewpoint," Presented to
Briefing on Patent Law, September 26, 1969.



85

results of this study as applicable tc NASA patent policy are
discussed in the following parsgraphs.

The Harbridge House study 1s viewed by some authorities with
criticism and skepticism, meinly because of the limited amount
of statistics which could be‘ collected and their use. Notwithstanding
the criticiem voiced, most people view the study as a valuable
addition to the patent literature. Many of the results of that
study concern items which are part of NASA patent policy and coneern
suitability of present patent policy as a technology-transfer
mechandism. —

The Harbridge House stud;f \disagrees with the gingle’
presumption theory, the all white or all.black position; thet éi%her
the Govermment should have title to éll épvegpions ﬁade,under‘sponsor-
ship of an sgency, or that all the Go:rerm'nent ever needs is a license
to practice the inventions, with no tltle to any. The study conéludes
that operational flexibility in the all;cation of rights tOxinventions
1s needed for Govermment agen::ies to. accomplish their m:‘.ss:l.ons under
different contract situations, NASA 'S policy and procedures with
respect to both walvers to contractors and licenses to industry
contain this type of flexibility. The study backs the basic soundness
of a policy which permits decision on the alloecation of rights st
time of contracting in some situations, and at a later time after the
invention has been identified in other cases. Normal acquisition of
title by the Government whenever the purpose of the contract was
public oriented is also supported. The study indicates that exclusive

rights in the contractor are generally not necessary in order to

achieve the desired commercial utilization whenever (l) there is a
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wéiting market for the results of the research, (2) the results of
the research are developed to completion in a technical and
commercial feasibility context, and (3) the research is followed up
with promotional and marketing activity by the Govermment agency.
The Harbridge House study alsc adequately presents a case for the
grant of "greater rights' to the contractor on a case by case basis
after the inventlon has been identified. Patent policy should be
flexible enough to provide for a balancing of the interests of all
parties where the grant of "greater rdights" is a necessary incentive
to call forth private risk capital. NASA procedures allow the
grenting of exclusive licenses and walvers to provide such an
incentive in certain cases. 4 sgatisticql correlation betwéen
inecreased commercial use and cont;actors*haviné both prior commercial
experience and exclusive rights-}s alsoc shown, Th?r; is expressed
doubt to the statistical valldity of this particu}ar.sgt of data,
hcwever.6 The study does reach the qoﬁclusion that permitiing
contractors to retain exclusi;e‘rights in'invéntibhs*stgmming frém
missioneoriented research andr development .cpz;tracts does nojc:‘have
an sdverse effect on competition for two basic reasons. The Pirst
is that the rate of use of these inventions@ls low,-and the .geccmd
is that contractors are generally willing to license these inventions.
The study also finds that exclusive rights may tend to promote
utilization when the invention is not directly applicable to

commercial uses and requires private development to perfect it,
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applies to a small market, or is in a field occupied by patente
sensitive :Eirmxs.'-r

While the Harbridge House study is not without eriticism,
it does represent a valid attempt to collect pertinent data. The
fact that NASA policies contalin much of the flexibility advocated
by Harbridge House is at least one piece of evidence that peatent

opportunities are an effective mechanism for technology transfer.

Ibid.
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VI. THE TECHNCLOGY TRANSFER PROGRAM
Recapitulation

The effective technology transfer program must combine the
principles of communications, promotion, and distribution into an
integrated activity which is both available and economically feasible
for prospective users. The precise nature of the successful
technology transfer process is complex and still not completely
understood. Hence, the activities of NASA in this area are somewhat
experimental in nature, and the program is in a continuing state of
change.

Potential recipients of aserospace=-derived technology are
(1) the aerospace/defense industry itself,. (2) the civilian industry
section of the economy, and (3) the genersl public at large. The
aerospace/defense industry itself is the largest recipient of
serospace technology beca,gsc;. .;Lnitial Justification for research and
development activities is derived from the needs of the nation's

LE2

defense, aviation, and space activities. The civilian sector of

z

the econom& consists of Federa.'l{. and ‘sta.t,e;, goirerrment agencies,

medical and’scademic ackivities, as well as civilien industry in

such fields.as connm:‘:nig:atlions A ‘m:eteérology; ‘topography, and oil
exploratién as potential ‘users o%,ab?oapace techglqlogy. Consideration
of the gen;rél publie as; a'rreéipient of aerospace'technology is
necessary to iﬁe:ure the future in that *p’olfcical sctivity will merge

with public opinion in the long rum. .

vy &
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Dissemiqation of formal technical publications to the
aerospaee/defensé industry is based on a computerized storasge and
search reference system. Publications from both within and external

: ‘
to NASA are reduced to microfiche copy, indexed, and the abstract
recorded o? updated computér‘t&pes at frequent iﬁtervals. Updated
computer tapes are dlstributed to varioug aefospace facilities around
the country, These facilities provide computerized retrievsl and
gsearch services for new reference material on specific subjects.

Nev technical publications are also announced through ‘complimentary
abstract journals, STAR and IAA, which are sent to various companies
and libraries around the country. Copies of desired publications
may be ordered from the Govermment from these absiract journals and
coanpuber reference services. Prospective users may also get on
mallling lists to recelve NASA reports at the time of publication,

The system is continually being revised with the ultimate objective
of (1) broadening the information base stored in the sytem, (2) being
more accessible to the user, and (3) providing the actual informstion
itself rather than reference to a document,

An additionsl aild to the technology transfer process 1s NASA
support of varicus trade associgtion activities. This support is
in terms of authorizing employees of both NASA and contractors to
author papers, journal articles, etc., and to hold offices within the
various technical societies. Some financlal ald is also provided for
services 'such as report translations and cataloging. Trade assoclation
activities provide additional channels of distribution for technology
and serve as an important communicetions link with research and

development activities of foreign countries.
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Shop- or productlon-orientated technical innovations as
well as formal technical publications are transferred to the civilian
industry segment of the economy under the Technology Utilization
Program. Contractor=derived as well as NASA~derived technical
innovations are described in short announcement-type publications
which are distributed to various organizations by mailing lists and
through Regional Dissemination Centers which are designed for none
aerospace users. (onferences are also sponsored to tell industrial
representatives what is available and to scquaint them with the
program. Various other activities are conducted under the Technology
Utilization Program such as the transfer of NASA-derived computer
programs, ald in the fields of medlicsl research and public sector
problems, cregtion of educational enrichment materials, and coop=-
erative programs with other agenciles. Analysis activities are
underwsy to update 'the program and eliminete unproductive features
as quickly as possible,

' Technical innovations are smmounced to the general public
through NASA PublickArfairs activities. These activitiles are based
on a policy‘ of "soft-gell." }'?t‘ull coopéra:bion with the news media
is meintained, and tours of NASA facilities by the public are
encouraged. Purchase of advertising time or space is not authorized,
however. Advertising copy of cont'ra_a.ctdrs showing relastion of products
with Nggﬁugponsored résegrch a?d development must be approved by
NASA }ieadqﬁarters prior to pubi:tcation. Technical innovations which
can be made into "good stories" are dlstributed by mailing lists to
various news media which cover over eighty percent of the U.S.

population.
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NASA's patents and license regulations are a further aid
to the transfer of technology in that :they encourage commercial
use of serospace=derived inventi:ons.. All inventions developed
eithe;!' under contradt to or from within NASA become the property
of NASA.: The oxjiginal:contrga.c;'bo; who develops- an invention under
contract to NASA may rec;e:hge a walver of rights from NASA if it is
in the pubiic* interest to do so, however. He may then patent the
invention and dével‘op it o cc‘amerc;ial_ utility. If rights have not
been waived, royalty-free licenses are available to industry for
use of NASA-cwned inventions. Usually such licenses are on a none
exclusive basis, but exclusive licenses are available in some

instances to encourage commercial use of an Inventlon.

Conelusions
The impact of the nationel space progrem has been Pelt in
virtually all industries., In spite of its success, there is an
"understanding gap,' that is, an awareness of a vast program but
not a genersl understanding of how the space program does help
both the public and the economy. Much of the space-related technology
and capability is unexplored in the civilian economy because of the
lack of understanding., Technology transfer efforts have been
extremely successful in some sreas but severely lacking in others.
With respect to specific parts of NASA's technology transier
activities, the following conclusions can be drawm from thls study.
(1) The system of computerized storage and search services
for technical publications is highly successful in
transferring technology to the aerospace/defense

industry, and it 1s advancing rapidly in an effort



95

to deal with the large amount of technical data being
published each day in the world's scientific
lqboratories .
(2} Trade aqsociation and professional soclety activities
are an im;gorta;t part of.the technology transfer process.
(3) The Technology iltilization Program is highly successful
in transferring technology to eivilian industry in
-‘spite of its complexity and relative newness as
L ) evidenced 'b'y its rapid grcrwth many improvements, and
'expanding user list
(4) NASA's policy of "soft sell” concerning publicity
activities is a problem in that only a few technical
innovations get publicized, and one of the mejor benefits
of the space program 1s hidden from the general publie.
(5) NASA patent and licensing policy 1s flexible and
apparently well geared for technology transfer based
on recommendations of a recent study of Govermment

patent policy.

Recommendations

A single study such a&s this one cannot form the sole bagis
for complete revision of a federsl agency's policies. Meny items
go into the mskeup of msjor policy, and most of these facts are
not obtainable by an "outsider." A study such as this can recommend
a reexsmination of poliey, however, based on the material examined
during its execution. Based on the conclusionas of this anelysis,
it is recommended that NASA reexamine its "soft-sell" policy con-
cerning publicity activities, particularly in aress relating to

the Technology Utilization Program.



Specific recommendations concerning the Publiec Affairs

and Technology Utilization Programs are:

(1) Revision of policies concerning spproval of contractor
advertising and possibly providing some incentive for
mention of NASA when feesible and in good taste.

(2} Creation of colorful documentary movies describing the
Technology Utilization Program and patent opportunities
for use by movie theaters and television stations as
short-gubject material.

(3) Additional publicity concerning availeble patents sueh
that very small businesses are aware of new advences

(4) Examination of teé:hniquyes used by the Department of

) D -
Agriculture to reach the nation's farmers as a possible

i
H

‘ source for additioqa'.{. methods of technology transfer.

Proper technology transfer must také place if both the public and

the various gectors of the economy are td be aware of the true

L] : 1 Y

value .0f aerospace research snd development. '
. I Lt f -



APPENDIX
MARKETING PRACTICES IN THE AEROSPACE INDUSTRY

Until recently the marketing and zerospace communities paid
1ittle attention to each other. Even today people oubside the
industry underestimate the attention given to marketing activities.

It has been saidl +that prior to 1960, aserospace firms were fixated

at the technilesl stage of development where administrative efficiency
became secondary 1in status. This was the result -of the large
technical transition from (1) aireraft to missiles ; {2) production

to research and development activities, and (3) relatively simple

to extremely complex systems. Adm'inistrat{h)'e efficiency was forced
by the large use of incentive contracting by the rGoven:ment around
1961. mronologicallsr, the'aerospace industry entered the worlds

of management and ,merketing at this time. Bmphasis has been shifting
from engineering and accou?ting skills to those related to marketing
activities. Typically T;he* shift has taken place wit}'xin the industry
foll:owing four b;sic steps or ‘s’cages. Initially the .fir.qz would only
possess a rudimentary, understanding of the marketing task and ~
reliance would be placed on "proposal teams formed. in its engineering
organizations, Prcp.osels gnd new product ideas would be baged

largely on rumors and "piecemeal information concerning future

I4illienm H. Reynolds, "The Marketing Concept and the Aerospace
Business,™ Journal of Marketing, XXX (April 1966), pp. 9-1l1.
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cugstomer intentions. Many small aerospace firms operate in this
, manner today. The second step in the shift came when the future
requirements or future projects groups was given formgl status in
the organization. Charged with planning and analysis responsibilities,
formal debriefings to management were entered into the decision-
making process. At this stage of'devélopment, however, the matching
of cepabilities with customer inﬂeniions was. st111l looked oh
primarily as an engineering task. The t%ird stgP in the shif%ing
process is considered to be when a‘mﬁrketigé-orgaéizati?n was set
up outside of the companx:s engineering organization. This was ,
usually the result of the ?i:pﬁrealiziﬁg thaﬁ too‘mngh emphasis!vas -
being placed on company technichl capabilities and not eéougﬁ ;n‘
customer desires and needs. The fingi step in the shift.is when
nevw kinds of people are brought into thé orgénizétion and Qew tasks
are undertaken. Planners, market researchers, economists, and other
speclalists are added. These marketing personnel are often hidden
in the depths of the organization in dgpartments of contract
administration or technical representative. Cost effectiveness
of alternative systems or products are étudied, and the results
are actually used to reorient and direct engineering and development
tasks.2

Characteristics of the aerospace industry are different
ensugh from civilian to warrant separate marketing technigues in

most larger aerospace companies., Differences lie in the market in

which the produet is consumed, the marketing methods involved, and

21b14.
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the purpose for which the product is purchased.5 Somewhat unigue
to the aserospace market are (1) sometimes unusually large commitments
of company funds for contract proposals, (é) the use of 1ﬁcent;ve-
type contracts, (3) political as well as techniecal éonsiderations,
and (4) possibilities of commercial diversification. The aerospace
organization is faced with the problem of optimizing i£s allocation
of company funds such as to maximize its competitive position.
Gathering, evaluating, and cataloging of both technical informetion
and marketing data is required such that forecastg are realistic ¥
and new product opportunities are identified. Oétimizgtion.models
are often utilized to aid in the proper selection of products within
limitations of allocated resources. A major use of funds is often
the construction of prototype hardware such that the company is the
sole source of the product. The use of incentive contracting has
introduced the requirement for early recognition of the mest
controllable portions of the project or contract such thet the final
negotiated profit formula stresses areas most beneficial to thé
company, rather than‘the purchaser. ‘he final profit will reflect
the company's response to the incentives of the contract and the
ability of the marketing people to optimize the formula prior to
negotiations.

Todey the modern aerospace firm must have production and
engineering staffs to deél with real world processes 85 well as
financial~administrative-management staffs to assure smooth-running

operations internally. Vigorous marketing organizations are required

JA. W. Frey, Marketing Handbook (New York, The Ronald Press
Co., 1965), Section 27, pp. 5-T.




to prgperly relate the firm to the larger external enviromment
through the gathering, evaluating, and cataloging of both new
technlcal information and marketing data in terms of customer
requirements and desires. ILarge company commitments to projects
with an improper baslance of technical capsbility and customer
desire has brought companies to the brink of disaster.h The modern
aerospace flm must be aware of the very latest technology as well
as what new knowledge may be availsble tommorow such that new
products or prototype hardwaere are not obsclete before they can

be produced. An efficient system for technology tramsfer is of
vital importance in the marketing practices of the modern aerospace

organization,

hW&I‘I‘eB E. Krazemer, "The Technology Trap: Too Much, Too

Soon," Innovation, (May 1969), pp. 20-28.
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