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The: goal of the Bureau of Mines is to help assure an- ample and
-dependable .supply of minerals and mineral fuels from diversified
sources at reasonable prices and at minimum social cost in the form
of environmental pollution and sickness, and i m]unes to the mén Who
must work in the minerals industries. R

- 'To achieve this end; the Bureau encourages and pr0v1des resea,rch
leadershlp in developmg new science and technology leading to- eco-
nomic and safe extractive processing and: utilization of the Nation's
mineral and mineral fuel resources. Inasmuch-as the private: indus-
trial sector-is the principal producer and consumer of minerals and
fuels, the: mdustry benefits from the Bureau’s scientific reséarch and
1nvgst1gat10ns, and 1ts mmeral economlcs, resource, and statlstlcal
stu 1es :

The Geologlca,l Survey 5 program ig nat,lonal in scope’ and has these
comprehenswe objectives: to complete the topographic mapping ' of
the ‘United States according to national standards and to maintain
the maaps in up-to-date condition; to complete the geologlc mapping
of the United States according to natmnal standards; to appraise-the
_ water, mineral, a.nd mineral-fuel ‘resources of the: United gt&tes i to
classify and appraisethe mineral value of federally owned lands; to
supervise extraction of mineralsand ‘mineral fuels from federaﬂy
owned lands under lease; and to-carry on Tesearch in the principles
and instrumentation of surveying, hydrology, geology; geophvsms,
and geochemistry, and related subjects.

With respect to (a), the above activities are carried out through
four operating Divisions—Topographic, Geologic, Water Resources,
and 80nservat10n—whose ‘programs-are closely interrelated, for

example, topographic maps are the base for compllatmn of geologlc
maps; and for mineral and water resources studies and investigations;
and geologic maps are basic to water resourdes studies and investiga-
tions and to determine the mineral s,nd Waterpower potential and
proper classification of public lands.

With respect to “(b) and (c), bécause the Survey’s programs are
Fpproached. from” the standpoint of national goals and needs, other

ederal agencies and the private industrial sector benefit from and
use the results of the Geological Survey’s surveys, 1nvest1ga,t10ns, and
research in a manmer similar to that described above. '

2(a), (b), and (). Reclamation R. & D: efforis have been mlssmn
oriented to solve immediate and long-range problems arising in its
plantiing; design, construction, and operation and maintenance pro-
grams. In téstimony before ‘the Appropriations Committees, we have
- shown that benefits derived from such efforts have had dollar value as
- much as 10 times the cost involved. These savings have been realized
. through better uses of materials; proven applications of new materials;

h};Oved construction, operatmn and maintenance methods; and

ed - planning techniques leading to safer and miore economlcal
structures Virtually &ﬂ “findings have applications among Federal
agencies and in the private industrial sectors concerned with water
resources activities. We also believe that the product derived from:

(a) The biological' and technologlt’a,l research conducted by the
‘Bureau of Commercial Fisheries is necessary if the agency is to have
available the information needed to meet its responsibilities and ob-
jectives for conservation and management of fishery resources. -
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(b). Information gathered by the Bureau about the environment

and 1ts resources is used by other agencies within Interior (Bureau of
Sport Fisheries and Wildlife, . Geological Survey, Federal Water
Pollution Control Administration, ete.) other: depsrtments in- the
Federal Government (Department of Defense, Health, Education,
. and Welfare, Atomic Energy Commission, Commerce, etc.), and by
State governments. Information provided by the Bureau is particu-
larly -useful o States in the management of fishery resources within
their territorial waters. = .. S P T
- (¢} One of the Bureau’s major objectives is to strengthen and main-
tain a vigorous fishing industry s,nti many of its research dnd service
activities are directed: toward this end. Although many of our re-
search results are immediately and directly appﬁcable to industry’s
needs and problems, much.greater effort needs to be spent in improving
this transfer of information and technology.. . - . S

“The ‘technology identified, collected, and ‘organized by the Bureau
“of Sport Fisheries and . Wildlife is essential to our own agency for the
interpretation of problems of fish and wildlife.and environmental
management and in discovering ways to solve them. - Some aspects
of our technology are of considerable value to othér Federal agencies
in the general resource management- field, such as the U.S. Forest
Service.. The private industrial seetor has relatively little application

for our own technological developments.-.. = .~ ... .00 o
7. FEDERAL AVIATION AGENCY & -

" {(a) All FAA réesearch and development is directly initiated by and
applicable to  established requirements for the national airspace
system. Requirements are verified on a’ staff level and. technical
results are applied through functiohs on development and operational
levels within the Agency. .. . . . .o oo

" {b) Thereis a high degree of applicability and value of technology
derived by the FAA to the Department of %efense and the National
Aeronautics and Space Administration, where an overall commonality
of interest exists, and in diminishing degree to,other Federal agencies
such as Department of Commerce, Department of Interior, Depart-
ment of Health, Education, and Welfare, U.S.. Coast Guard, and
others, which have interest in specific aread. For example, a-con~
siderable amount of technology exchange.is experienced between the
FAA and the Bureau of Standards and Environmental Science Services
Administration, Department. of Commerce. Such exchanges are not
only applicable and valuable but mandatory for successful conduct of
mission. : : :

_"{¢) Derived technology also has g high degree of value and applica-
bility in the private industrial sector. This is obvious in the case of
supersonic transport development, but exists also in the general areas
of avionics system and component development, aircraft engineering
and safety development, and aviation medical technological research.
- Many examples could be. cited, such as airborne radar beacon trans-
ponder equipment, navigation instrumentation, airframe and pro-
pulsion system improvements, emergency oxygen dropout mask snd
equipment, and a host of others. These developments Eeneﬁt not only
primary equipment manufacturers but affect in turn many component
supplies. e ' :
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© . 8. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE | -

. 'This Department creates technology as one of its primary missions—
for the express, integral purpose of distributing it to the health and
sclentific community, both public and private, industrial and non-
profit. - Likewise, we support and engage in a vast range of informa~
tion activities:because of their vast potential to improve the life'of our
society and the individual within it. To do-this: implements the
‘resolution of the President to utilizé ail of our resources economically-
and to the fullest extent toward solution of health and other problems.

D. Pouicies ror TEcENoLOGY TRANSFER, QUESTION 3 -

The two Federal agencies -which generate the most technology
(NASA and DOD) have radically different policies for collecting. and
disseminating the information. - NASA- requires . its contractors: to
report not only inventions and innovations but the underlying ideas
and techniques. -~ 'The costs of reporting are allowable under the con-
tract. The information is. then processed ‘through  an; elaborate
agency-operated system. - Finally;-a variety of experimental dissemi-
nation centers make contact with industry and aid in finding applica-
tions. NASA follows: a take-title patent policy although the Ad-
 ministrator. frequently waives this right when, in hig judgment, the
public interest willibe served. .o o e S T

- The Department. of Defense believes-that the normal ‘incentives of
‘the: patent system aré: sufficient to guarsntee the ‘public interest will
be ‘gerved in exploitation ‘and :development of. the- technology for
civilian use.. - Patent rights -are usually passed to.the R. & D. con-
tractor.. Thée DOD. information dissemination policy .:is heavily
‘infleenced by national security - considerations. .- Beyond the secret
and: confidential classification, a category -of ‘‘unclassified but -re-
‘stricted”. is used for:private proprietary information. : According -fo
information furnished to the subcommittee, “Due to- distribution
limitations imposed by security classification, proprietary rights and
other .contrdls, the defense documentation center-was only. able:to
release 16,000 of ‘the more than :50,000- documents received. to the
- clearinghouses ‘for Federal scientific and technical information :in
fiscal year 1965.”7 . - - s oe o oo oo

- Assuming roughly equivalent: dollar value,-this means that .68

ercent of the DOD research and :development effort in that period
?about $7 billion) is not available for secoridary. application-in other
industries. This amounts to almost $5 billion or one-third-of all the
federally sponsored R. & D. in-that year. . Rendering such: a sub-
stantial portion of  technology unavailable poses a serious question
for future policy planning in fransfer programs. - = - v
- 'The Atomic Energy Commission operates under important security
restraints.. However, its mission to develop. .civilian power reactors
has ‘evolved an elaborate dissemiriation system. - For more genera)]
purpose technology; the AEC has begun to operate Offices of Industrial
Cooperation at Argonne and Qak Ridge National Liaboratories. A
program of .cooperation with NASA in.originating “ brief industrially
oriented summaries of its innovations” suggests that AEC policy 1s

sympathetic-to a purposeful transfer program. . . % -
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- DHEW does assist State and. private laboratories in applying new
techniques such as automated analytical procedures developed by
the National Institutes of Health. - il oo o0 s 00
- Somewhat surprisingly, the Department. of Commerce ‘‘does not
have any organized program to.pursue new applications of DOC
funded technology.”” In contrast to the NASA . theme, the State
Technical Services: information is “‘not- pushed or. broadeast from &
central Federal agency.” 0+« Ta o o e

“Detailed replies from the agencies are presented.below. - -

1. NATIONAL AERONATUTICS AND SPACE AGENCY

All NASA coniracts for research and development contain clauses
obligating the contractor to report to NASA the new technology first
conceived or reduced to practice in the performance of that contract.
New technology is broadiy defined to include inventions, innovations,
improvements, and discoveries—thus including, for example, computer
_programs. ' The N'ASA definition of ‘new technology is contained in
NASA Handbook for Reportable Items. " NASA further asks those
contractors ‘working -on major projects “to submit their plans for
identifying, :documenting, and reporting this new-technology. This
NASA requirement is spelled: out in NASA Procurement Regulation
Section 3.501~(b)(1x). To assist the contractor in-devising -a proper
plan, NASA has published an additional NASA: Handbook. -~ ' -
- Importantly, NASA asks its contractors-to deseribe the concepts
and principles -underlying the . specific - inventions and innovations
made under -contract. This is essential to successful technology
transfer because most ‘‘transfer’” takes the form of someone proceed-
ing from such underlying: concepts and principles to design an analog
of the hardware item NASA required.  In other words, the specific.
piece of hardware resulting from & given:development program gen-
erally has far less capability for-transference than:does the knowledge
underlying that hardware. :© ¢ Cooenl L Dol s
Ea_,cgjiNASA'-'ﬁeld'inst&lla,_tio' ‘has ' technology utilization - office,
staffed by oneior-more experienced .engineers and scientists who
administer the new technology clause in contracts let by that instal-
lation and who identify, document; and report ‘the new technology
generated through inhouse work at that installation. These men also
evaluate the technology reported: by contractors to determine -its
novelty and the completeness of the documentation. ‘Where neces-
sary, these items. are further evaluated for novelty, practicality; and
utility by “independent: fesearch :institutes. The new technology
whieh survives ‘this sereening is published by NASA in one of several
formats: (#) The Tech Brief.  This is-a brief announcement of the
innovation, designed to provide only sufficient :information: for' the
potentially-interested engineer; scientist, or businessman to determine
the relevance -of ‘the informsation to his requirements.. Some:tech
briefs are complete descriptions of the innovations. More; however;
are simply announéements-and interested parties canobtain additional
information (“backup packages”): by writing: ‘to. the technology
utilization officer whose address appears on’ the Tech-Brief. Further,
the interested reader:of a-tech brief:can-call the technology utilization
officer with specific questions. and :the ‘officer. . will: seek ‘to - obtain
answers from the innovator or other expert at his installation and reply
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" to ‘the inquirer.  (b) More -comiplex or more immediately significant
innovations are often published by NASA -as' technology utilization
reports.  (¢) Some related incremental advances in the state of the
art are published as compilaticns. Cel R
- NASA also publishes technology surveys. - These aré written under’
conitract to NASA by authorities in & field to which NASA, in the
course of its' projects, has made gignificant contributions.  These
surveys are designed to guide the reader to recent advances in a given
technical domain and to guide him to sources of additional information -
_-on those advances. - 0 o o STEe s T
Many means of dissemination are employed in the NASA technology -
ufilization program. Moere than 1,000 trade, technical, businéss, and
professional publicdtions receive NASA tech briefs and technology
utilization publications ‘that fall within the interest areas of ‘their
audiences. - Any U.S. citizen can beplaced on a technology utilization
mailing list' to Teceive announcements of NASA ‘technology utilization
publications ‘and “tech briefs. 'NASA tech’briefs and technology
utilization ' publications "are - sold by the "Government Printing
Office and the Clearinghouse for Federal Scientific: and. Technica,
Information. O VR U YRy e 1
' "The eight experimental regional dissemination centers spongored
by NASA make available not only the technology utilization publica-
" tions but the complete unclassified storehouse of information collected
by NASA on a worldwide basis to support the needs of scientists
and engineers working on NASA projects. This information. bank
_ now contains a collection of nearly 220,000 documents, all absiracted,
~indexed, categorized, and filed on computer tape.. . Member companies
at regional dissemination centers pay annual membership fees for
the value added to this information at the regional . dissemination
center via the professional staff of that center assisting in problem
and objective definition, designing search strategies and interest
profiles, screening documents for relevance, interpreting results, and
providing other services aimed at getting the right information to the
right person at the right time. The regional dissemination centers
are also equipped to serve as regional resources for the designated
institutions under, the State technical servicés program of the Com-
merce Department. NASA also sponsors and participates in con-
ferences, symposia, workshops, and seminars to transfer technology.
NASA ‘has also recently supported the establishment of. three bio-
medical application teams at three research institutes. These teams
establish interinstitutional relationships with medical research groups
at universities, clinics, research hospitals, and Government medical
research institutions. The teams work -with the researchers to define
specific barriers to.the forward progress:.of biomedicine.” These
barriers ‘are then divided into' their:components .and described:in
functional terms in the form’ of a-problem abstract. -These abstracts
are then circulated to NASA field installations. Cd
.. Meanwhile, a search of the NASA information bank is completéd.
The responses from the field installations dnd the results of the litera=
ture seurch are then compiled and -organized by ‘the teams and pre-
sented to the research groups as partial or complete solutions to the
barriers. -Examples of transfer achieved in this'way ‘can be made
available to the committee if -desired. NASA also’employs many
more traditional means of dissemination, as explained:in  How. To
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Use NASA’s Scientific and Technleal Information System Some
of the NASA technology utilization dissemination means are deserlbed
in, “NASA’s’ Technology Utilization Program.” NASA is also
experimenting with additional mechanisms . to disseminate and
communicate new technology. Through all of these mechanisms,
NASA provides. the means for -potential users of NASA-derived
tachnology to actlvely and eﬂ:"mlently pursue addmonal apphcatmns
for this. technology - s -

. 2 DEPARTMENT OF COMMERCE

. (a,) I dentzﬂcotwn and reportmg

'Esach NBS and ESSA screntrst is- encouraged t0 report all mgmﬁosnt
screntlﬁc and technical advances. -Also, all in-house or contract. work
in the Bureau of Public Roads, High Speed Ground ‘Transportation,

' e,nd the Maritime Commission 1s requu'ed to be published or reported -
in some suitable form:at-the earliest practical: time. For. example,
NBS alone produces about. 1,200 techmcal pubheatmns per year

10} Organization and-evaluation ‘
- The Department of Commerce has two 1mportant programs m thrs
ares.’

F1rst the NBS sponsors ‘the National Standard Reference Data
progrsm which ‘operates or’ coordinates 28 information and data cen-
ters, (12 of thern'in NBS) for the organization and evaluation of tech-
mcal data. The data, however, are produeed by both federeﬂy sup-
ported work and all other work, -

‘Second, the Clearinghouse for Federal Scientific and Technical Tn-
formatlon ‘which is discussed in more detail in the next section, has,
for over & year; been making a systematlc evaluation of all federally

- sponsored research reports w %Jch they receive, identifying those which
appear to be of unusual significance (about 10 percent of all reports},
and then issuing a special monthly Fast Announcement Bulletin in 60
selected categories of high industrial interest. The subscribers to this
bulletin pay $5 per year and currently number 6,500, and have been
rapidly increasing. Over 90 pércent of them are ‘outside the Federal
Government. - In their evaluation of sagmﬁcance the Olearmghouse
staff often uses other DOC scientists and engineers as consultants,
Because of its (nearly) comprehensive coverage of féderally supported
work and its selective focus to different categories of users, we believe
this service will prove to be of unusual value in the dissemination of
the results of federally supported selence and technology

(e): Pubhcetzon and dissemination -

<In" E8SA, ‘Transportation; and Census pubhcatlon of techmcal
Work is'sent'to’ ‘appropriate technical ]ournals, published by the GPO,
I(;r is prepared ‘in the form of reports Whlch are sent to the Clearmg-
ouse.
~In NBS, in addition) 88 We heve noted ebove there is a 3- seetlon
Jourrial of Research and:8 series of nonperiodical publications, all
published by the GPO Whose su‘oscrlbers number in the 3 000 to
6,000 range:; o
“The Petent Oﬂice pubhshes all U S Governrnent—owned patents
released for- license by the public in- the weekly, Official Gazette. : In-
additioni, the Clearinghouse has published a series, Abstracts of Gov—
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ernment-owned Patents, which covers all patents released prior to -
December 1963. Thus, the existence and nature of all Government-
owned patents are presently available to.the public in an indexed and -
organized form. R SRR : : o
One of the largest DOC activities in the area of the dissemination
of federally supported technology, however, is the Clearinghouse.
This organization has g file of some 500,000 unclassified téchnical re-
ports and foreign translations. ~ Thereports cover most of the uncldssi-
fied Federal work since 1945 not otherwise published. At present,
- acquisitions of technical reports are received at the rate of 22,000
per year from all Federal agenc¢ies. It is estimated that this is about
80 percent of all the unclassified material of this type suitable for
pu’inic distribution, and efforts are continuing to locate and procure
the balance which is mainly scattered throughout the Government in
4 large number of places. - T B R

In addition, the Clearinghouse receives and announces about 22,000
translations of foreign technical documents per year. : o
Its main announcement bulletin, the U.S. Government Research
and Development Reports, goes to about 4,000 subscribers throughout
the Federal Government, the Nation, and the world, and results in
the distribution of some 1.8 million documents (in both hard copy and
microfiche). A little over one-half of these went to the DOC and its
contractors, and the balance to other users, who paid $1.3 millicn
for the services. I
~ The Clearinghousé provides one other announeement bulletin ‘and
limited referral services. It 'is at present the only single point of
contact which connects a usér in” another agency or outside the
Government to all the unclassified federally supported technology not
published in the open literature. @ =~ o
~Finally, the DOC is heavily involved in disseminating not only
federally supported't_.echholog% but all other technology through the
recently established Office of State Technical Services. This organi-
zation has cost-sharing programs in 54 States and territories, and is
currently working directly with over 102 participating institutions *
in the dissémination of science and technology to business, commerce,
and industry. It is anticipated that this number will rise to 500 or
more as the program grows. We believe that, when fully developed, -
these participating institutions will form the most effeetive single link
between federally produced technology and local needs. The parti-
cipating instifutions are close to the poteniial users of science and
technology, understand their needs and, therefore, can form the highly
selective links to the stores of information in the Federal Government
or anywhere else which are riecessary {o meet the local needs. In this
concept, technical information is selectively pulled out of the store
according to local initiative and need, and not pushed or broadeast
from & central Federal agency. Most of the needed information or
techniques will not come from Federal programs. The best current
understanding of the technology transfer process, which vwe will expand
upon in answer to question 4, below, indicates that this is the most
efficient way. One of the goals in the program is to davelop a very
large number of regional centers at or associated with the participating
institutions, which organize and store technical information tailored
" sharply to the interests and needs of local commerce and industry.

_ 1Tlese are prizmarily colleges, universities, and qualified nonprofit Institations.
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Since State and local funds will: be used to finance at least half of the
budgets of these centers, there will be an unusually strong tendency
‘to focus—as is the intention—on local ‘interests. - Purely - Federal
support would not, in general, be so sensitive to local needs. - -
(@) The active pursuit of new applications . .
The DOC does not have any organized program to pursue new
applications of PDQC funded _techn_glogy._ TR

3. DEPARTMENT OF DEFENSE

Developments in the course of research projects are identified and
reported by the military 'de}ifrtments a,ng defense agencies to the
Director of Defense Research and Engineering who maintains an
active liaison for the exchange of information within the Department
and coordinates actions as appropriate with those activities having
collatéral or related functions in their respective flelds of -assigned
responsibility. The primary distribution of these reporis is' made
directly to DOD organizations having a known interest in the results
and the reports are made available for secondary distribution to DOD
and other Federal activities, their contractors, subcontractors, grant-
ees, and to potential defense contractors. This wide dissemination
permits the use of the scientific and technical information in the
pursuit of other Government applications. e
. 'With respect to the identifieation and utilization of Defense-deveél-
oped technology in the private industrial sector, it is the policy of the
Department of Defense to encourage contractors to exploit unclassified
technology resulting from Defense-sponsored research and develop-
ment within the private sector. The Department recognizes that the
prompt exploitation of technological developments resulting from
Government-sponsored research by the civilian community is desirable
50 that public can benefit from the civilian use of such achievements.
To. best serve this godl the Department’s patent policy is desighed to
‘provide for the prompt passage into the civilian economy of scientific
and technological developments by means of either acquiring title to
inventions coupled with Iiberal licensing arrangements for industry, or
"~ by retaining an irrevocable, nonexclusive, royalty-free license for
governmental purnoses and allowing the contractor io retain title in
- situations where the normal incentives provided by the patent system
are a sufficient guarantee that the inventions will be exploited and
developed for civilian use. =~ = - ' o :

" 4. ATOMIC ENERGY COMMISSION

" The general statements of policy, purpose, and principle contained
in-“the act have been interpreted rather broadly by the Commission
and - a - comprehensive program ‘for the éoliection, dissemination.
and ‘organization of infermation related to atomic energy has been
established, > - 7 o SRR T
" The basic language of the contract and of the AEC Procurément
Regulations detail the requirement for a ‘contractor to document the
résilts of its research’and development and ‘to sabmit these documents -
to the Division of Technical Tnformation for dissemination. Various
chapters in the AEC Manual explain more explicitly the procedures for
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preparmw documents, mcludmg the security and class1ﬁcat.10n reunre-
ments, and for the dissemination of such ‘documents. -

By policy and instructions, the AEC has stated that both elassified
and " unclassified information resulting - from" Commission’ §ponsored
research and development, regardless: of the format in which it is
published, must be disseminated within the AEC family and to other
Government agencies and-their contractors. - The ‘classified publica-
tions are distributed to each of these orga,mzatmns through s subject
category system after a determination of the facility’s ‘‘need-to-know."’
The unclassified publications also’are made a,valfa,ble to‘the general
public in the United States and abroad. * They are distributed, free
of charge, tosome 175 AEC depository libraries located in 46: Sta,tes,
dnd in 55 foreign countries ‘and four international agencies. Most of
the unclassified documents, with the exception of commercial publica-
tions are made -available ‘for-sale’ through ' the Olearmghouse for
Federal Scientific and Technical Information. "

The scientific and teclinical information is disserinated in: many
formats such as: reports;’jourhal articles, monographs -engifieering
‘materials;’ conference’ proceedings, translatmns, blblmgrap}nes, com-
puter codes and programs, state-of-the-art reyiews, data compxlatlons
press releases, motion ‘picture film and popular Jevel booklets. D

“Realizing that o considerable amount of research and development
is conducted by other organizations, the Commission has developed
an extensive’ exchiange progrém. Arrangements have been made for
. AEC contractors to Teccive regularly reports issued by NASA and
the DOD which are’ needed” to support their activities. *Many
exchanges “have béen instituted with private orga.mza.tlons in - the
United States and in some 45 foreign countries which have programs
in thefield of atomic energy. “The material réceived from abroad is
madé svailable to the AEC contractors, other Government agencies
and their contra¢tors and to the general public’in the. United Statés. .
The foreign reports are distributed sumlaxﬁy to'the QEQC reports while -
the commercial publications are- deposited - in an’ AEC 11brary and
s made avajlable on aloan basis. :

*Since some of ‘the documents received from abroad are in- forelgn
'languages the-Commission has establishied a program of translsatin
- these -publications as requlred The translations aré ' distribute
within' the -Government. ' The noncopyright material is distributed -
to the AC depositories and is sold by the Clearinghouse. - Copyright
gubhca.tmns are deposited in' the Translations Center, John Crerar

ibrary, Mlinois Insfitute of- Technology, and may be borrowad by
private organizations. -
Tt was realized as early as 1948 that the body of 11terature on nuclear
scle:nce and technology ‘would be'useless tinless it was brought under
bibliographic control.” “Nuclear Science Abstracts »begun in’ that
year by the AEC, has indexed and’abstricted in excess of 250,000
unclassified items anid during 1966 will apnounce more ‘than 55,000

- items.  These items include reports; 1ourna1 articles, ‘books, patents

theses, translations, conference proceedings, engineering materlals‘
sta.te—of—the—art reviews and ’blblp giraphies. %

- stracts” is distributed to all organizations receiving ARC reports, to
“the AEC deposﬂsorles and to universities working in the field of atomic
_ energy If; also 1s sold through- the Supermtendent of Documents

uclear Science Ab.
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. The Division: of Technical Information of the AEC with its compre-
hensive collection of-literature on atomic energy serves as a. docu-
mentation center. . It prepares “Nuclear Science Abstracts” and other
bibliographic publications and answers inquiries received from Gov-
ernment agencies and-their contractors, private industry, universities,
and the general public.. . - oo TR

Tt is worth mentioning that the Commission has carried out a rather
extensive and continuing declassification review. A considerable por-
tion of the technology that formerly was classified has been declassi-
fied and the information made available to the public. Currently
more than 80 percent of the documents are issued initially as unclassi-
- fied publications. . Additionally, the AEC through its access permittee
program makes certain classified .documents: available to -industry
when needed to .support commercial -ventures in the nuclear field.

- The Comrhission encourages its-employees and those of its.contrac-
tors to publish through the.scientific and technical societies. and
commercial publishers and has for many years.assumed “page charges”
to help: support the professionsal society publications. .- .

Other types of information activities of interest include the exhibits
which are held at national scientific, technical or industrial meetings
and at State fairs and the lecture demonstration programs presented
at high sehools.throughout the country using specially trained subject
specialists. 7 0 oot e s odny o DA
~ However, because of the highly specialized mature of the literature,
the Commission -has established  information” and data. analysis
centers. These centers are manned by scientists or engineers who are
specialists-in. the subject field covered by:the center. The primary
functions of these centers are to prepare state-of-the-art reviews or
-data compilations and to- provide specific. information in response to
inquiries {not just lists of documents). The services of thess centers
are available to everyone and the publications are made available as
as reports.or commercial publieations.. ... .. -
" .. Because the literature is.so extensive and the information.on a
specific subject appears in numerous publications, the Commission
sponsors various publications to summarize the lterature. .In the
journal field, the AEC publishes four Technical Progress Reviews:
Nuclear Safety, Reactor Materials, Isotopes and Radiation Technol-
ogy, and Power Reactor Technology. - These journals contain articles
reviewing the current status of various programs, descriptions of new

developments and state-of-fhe-art reviews: R
.. The Commission also sponsors books and monographs on specialized
topics related to the field of atomic energy, written by oufstanding
specialists. . These publications are.made available through. com-
mercial publishers. In a related. effort the AEC also sponsors semi-
professional level booklets which are made available through -the
Commission to the general public.. . C e -
- From this brief review it can be seen that the Commission has an
extensive program for making the results of its research and develop-
" ment ava.ﬂab%e within the agency, to other agencies, and their con-
tractors, to industry, to educational institutions, and to the general
public. A considerable amount of technology transfer has resulted
from these efforts; however, it is impossible to obtain reliable feedback
to determine the exact extent of the transfer. This “lack of feedback”
problem is a major difficulty in determining the value of any technology
. utilization proeram. ' o
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- While' the disseminition progrem is an imj ortant. transfer ‘mech-
anism, there are ‘many other eetlwmes Whloh r1ng ebout s1gn1ﬁcent
transfers :

1. Produets; processes; ‘and’ techmques developed as & result of
AEC industrial - contracts, ‘subcontracts -or * procurement actions
frequently are transferred to the commercial field:: For exemple, '
radiation - detection: instrument, & use of isotopes in nondestruetwe
testing or a method of chemical anaylsis may be developed as part-of
“an AEC program. - If the item has general use in the atomic energy

Eeld the company may arrange’ t.o produce the iterit on eommerelal
asis. . -

‘2. The Atomic’' Energy Adt, in Chepter 4 Research authormes
end ehcourages the' Comnnssmn to conduct research and development
activities for the purpose of, in part, advanemg the civilian technology
and carrying out educational and traininig activities for educational
and cherltable institutions and-hospitals. 'The Commission through
its industrial participation program has provided support to the
civilian power reactor effort and has tra,nsl)erred 1o -industry certain
operations initially performed within the AEC family, such as the

. production of 1sotopes, reaetor fuel reproeessmg, the manufecture of
fuel elements. -

3. One of the best, but most - expenswe, means of trensferrmg
technology i by person—to-person communication. - The Comiission
has® sionsored or supported  numérous conferences, seminars; - and
.workshops and has encouraged its personnel ‘and’ those of its con=
tractors o participate in professional, industrial, and civic meetings.
The AEC also encourages visits by industrial ‘and other personnel to
AEC facilities as a means of prov1d1ng ﬁrsthend knowledge of teehmoel
developments..

"4 The transfer of certain licensing and regulatory functlons to the
. States, under agreements w1th the Comm1sslon has t.ransferred
technology also.

-5, AEC policy petrnits AEC contractor employees to serve as con-
-sultants to industry when commercial services are not available. -
“Also industry may arrange to have its employées work at an' ARC
{)ae]hty Both of these aet1v1t1es are eonducted on & eosb re1mbursa,ble
- basis
" 6. The Comm1ssmn ha,s opened many of its. feell:ttles to the general.
public through conducted “tours, or individual visits' for business
_purposes.’ ‘The traffic through these facilities i¢ ‘extensive. ' For
instance, the recorded total of visitors at Argonne during fiscal ‘year
1966 was some 8,800; the actual total pro%ably was cons1derably
higher since not all visits are recorded;

While these activities had 'resulted in"a " considerable transfer of
technology, the Commission decided in 1963 “to conduct an overall ’
review of its efforts to determine the’ character ard extent of the
technology that'had been transferred. The following genera.lma,tions
can be made from the information obtained during this review:
1. Most of the transfers involved nuclear related items or innova-
tions which could be readily adapted for conifnercial use and resulted
- {rom some direct contact by industry with: the' Commission. - :

2. There was & tendency for the transfer to occur ‘with medium-
sized and large industries that have the necessary information a,nd
research staffs to identify; evaluate, and adapt innovations. - :
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3. The existing scientific and technical literature produced as a
result of  AEC sponsored work-was written for practicing scientists
and engineers, not business management. The authors in these
documents discussed the results of the overall research program.
Little emphasis was given to the various items of technology which
contributed to theresearch program. -~ .. . - 0 . o
- 4. It was determined. that a. substantial body of nonnuclear tech-
nology existed which, if more effectively brought to industry’s
attention, might have potential commercial applications. . B

" .As a result of this study, the Commission issued a directive which
specifically encouraged the transfer of nonuclear technology and
‘authorized contractors to provide consulting and on-site work in the
nonnuclear srea when sucg services are not available commercially.
These services-are provided on-a cost reimbursable basis. S

. The Commission has taken a varied and experimental approach.fo

its transfer program partly because no one mechanism has proven to .
be the mosf effective for all purposes and because the different seg-
ments of industry tend to use different transfer mechanisms as the

. means of identifying new developments, . .. .. - . L0 -

As one result of the study, it was decided to establish. Offices of
Industrial Cooperation at major AEC installations in an effort to
develop a more coordinated approach to the technology transfer activ-
ity. . Two offices, one at Argonne National Laboratory and the other
at Oak Ridge National Laboratory, were established as pilot opera-
tions, The principle functions of these offices are: to sponsor indus-
trial meetings and tours, to arrange visits by individuals from indus-
try, to answer inquiries, to publicize the ARCs technology transfer
program and to identify and announce innovations. The AEC and
these offices have expended considerable efforts to keep abreast of
new developments in.the technology. transfer field and to. coordinate
their activities with the National Aeronautics and Space Adminis-
tration, the Small Business Administration, the Office of State Tech-
nical Services of the Department of Commerce, and with. the Clearing-
‘house for Federal Scientific and Technical Information. In a pilot
program established at Argonne, the AEC has held a series of meetings,
cosponsored by these agencies, for various segments of industry in the
greater Chicago area. For example, one meeting involved the Tool
and Die Institute, another the metalworking industry, and a third the
electronics industry.. The agencies explained to.the industrial repre-
sentatives fhe extent of. the Government’s transfer sctivities and
specifically how industry. could. benefit.  The representatives also
were given a tour of those Argonne facilities of interest to them. -- .’

"~ In another experimental program, Argonne has: begun to prepare
brief, industrially oriented summaries of its innovations. Many items
from the patent disclosure file which were not of interest to the Com-
mission or which were not patentable will be announced as 4 result of
this effort, In addition, Argonne personnel are submitting, volun-
tarily, items which were not considered to be patentable. .- As a result
of an agreement between the AEC and NASA, Argonne will identify
the:innovations and prepare. the announcements while NASA will
assist with the.evaluation and editing: and will publish the briefs.
These summaries and - those .resulting - from. the joint AEC-NASA
research and development programs will be identified as “AEC-NASA
Tech Briefs” and will be disseminated. as. part of the existing “NASA
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 Tech Brief” program. Incorporating the AEC briefs into the existing
- system should be of substantial benefit to industry since those organi-
zations already receiving the 'NASA material will ‘automatically
receive the ARC items. * R R L EE :
~-Based on-our experience to date, we believe that these Offices of
Industrial Cooperation can serve as a valuable link'in the technology
transfer process. To-date the program ‘hag:been modest but -the
Commission plans to establish two additional offices in fiscal: year 1968
if the Tunds become available. .- =0 e v R
" Should it become national policy for the Government to foster the
transfer of technology, it would 'be necessary for the Commissionto
‘establish a more comprehensive program-to-fully exploit its technology:.

o5, DEPARTMENT OF AGRICULTURE =~ -

' The identification and reporting .of the principal findings of research
has been considered as an essential phase of the research undertaking
throughout the-higtory of this Department’s effort'in this field. - The
act establishing the U.S. Department of Agriculture directed that the
new agency ‘‘acquire and giﬁuse among the peopls of the United
States useful information on subjects connected with agriculture in
the most. general and comprehensive sense of that word * ¥ *7# ...

-.The Experiment Station Act of 1887 providing one of the first
authorizations for Federal grants for research specified that moneys
provided for payments to State agricultural experiment stations should
be for the purpose of paying necessary expenses of conducting investi-
giations and printing and distributing thé results thereof. . This proviso
has been carried forward through each act supplementing. this basic
authority. - -0 ¢ o o B e

. A basic requirement covering the negotiation.of resesrch contracts
is that the description of the work shall disclose as well as possible the
research objective sought, the methods of approack, and evaluation

~ of results obtained. . . . e o T ieia f Ll e
A deseription of the Department’s major scientific .and technical
information activities, including the educational programs carried out
by the extension service:is attached in response to-that portion of the
question pertaining to the organization,.evaluation, publication, and
dissemination. of scientific -and:.technical: information : gained from
federally supported programs (see.p. 90).: ... = - S

In considering activities pursued by this Department in seeking
new applications for scientific and technical findings, it is important
to keep in mind the character of the farming industry which is a
major, but-by no means the ‘only, foeal point of this Department’s
effort.*. Application- of much of:the new knowledge related’ to agri-
cultural production, processing, and- distribution practices must ex-
tend to a high- percentage of the Nation’s individual farmersand
distributors if its full impact.is to be realized. - ‘This situation:-poses
requirements uniquely different from transferring technology: to one
or a few major industrial concerns as'would be true in many types of
physical and engineering research findings from Government agencies

-serving other elements of the Nation’s economy.. = :

- The description of ‘the use of mass communications media and the
comprehensive éducation and demonstration program of the extension
.service covers the principal  procedures- employed -for: transferring
technology to agrieulture’s widely dispersed c})ientela.
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-« For-those parts of our research effort which normally find applica-
tion in the private industrial sector, notably utilization, processing,
and marketing research programs,it is the policy of the Department of
Agriculture with regard to both inhouse and extramural programs to
encourage and assist in- the exploitation of technology resulting from
such research.: Msany procedures are employed in transferring such
new technology:to industry, .. In the Forest Service néw-applications
are actively. pursued through teclinical,-developmental, and functional
divisions; memorandum of implementation ;. State and private forestry
working - with. State and’ industrial foresters -and .with small: forest
industries and forest managers;  periodic ‘program. reviews with
national forest administration; r ulg,r,meetings-_wit.h representatives
of forest industry; through individual and small group meetings with
forest and forest industry representatives; and. through response to
‘individual inquiries by visit, telephone, and correspondence.”
* The four regional utilization research laboratories :of - the ‘Agricul-
tural’ Research Service hold an average of more than 50 industrial
conferences ‘annually to communicate research findings and applica-
. tions to other scientific workers, and technical and-industrial groups.
Proceedings of the more important conferences are published. - Tn
" addition, the laboratories each year receive an average of more than
7,000 technical visitors who observe research results and applications
firsthand. Marketing research’ divisions cooperate extensively with
the private sector in developihg ‘more effective techniques, layouts,
ahddeq_ui'pmenj:, in the ha,nd})in"g and distribution’ of farm” and forest
products, .~ - e T ey .
“+The:general practice of this Department in’governing patentabls
results growing ‘out: of Federal research programs: though public
service patents assigned to the Secretary of Agriculture and made
freely: available under nonexclusive licenses: to all “applicants has,
we believe, ‘been the right policy for this Department, with ad-
vantages “outweighing disadvantages. “+This policy has-"been -suf-
ficiently flexibile to permit effective collaboration with cooperators
in colleges ‘and universities, especially where substantial cost sharing
is involved. - Generally, the patent policies of those institutions are
designed to: protect ‘the pub%c ‘Anterest and can be permitted full
“play in our’cooperative ‘agreements with them.~ «* " - o
The Department generally :has not secured foreign paténts on its
research findings of a patentable nature. * - - .

' ' -6 DEPARTMENT OF THE INTERIOR - "' -\

: All techriological : developments resulting- from ~Office '-of - Coal
Research research ‘projects are published in s final report’which is
then distributed pub]iciy. : ‘Thus, the details of the technical develop-
ments: so- reéported are availablé for the broadest possible acceptance
and application..: -The Office of Coal Research does not pursue poten-
tial new applications resulting from such processes since we believe
this: would be: beyond the: province of our.act once the research has
been.completed. .5 ol e e e L

The Office of Saline- Water research and’developmient program:-is
conducted - through: contracts and grants with private 'industry,
universities and nonprofit institutions.: In addition, OSW has several

agreemerts with other Government-agencies. - Essentially all of the.
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work conducted by the Office of Saline Water under these arrangements
results in the preparation and submissien of reports on the technical
data acquired during the performance of the OSW-sponsored work.
These reports are reviewed by the cognizant technical manager and
the reports-are then prepared.for issnance as OSW technical reports.
These reports arve distributed to other interested. . OSW contractors,
as -well .as other governmental . organizations. . Periodically, . OSW
releases lists of recent’ OSW-published reports for the general public.
These lists get widespread 6pistribution and -appear in many. of: the
trade and technical journals. ;= - .- o . .
- In addition to the above procedure, the Office of Saline Water: and
contractor personnel representing. OSW participate in technical sym-
posia, as well as oceasional international symposia-related to: the
desalting field. - Much valuable information regarding technological
rograms-in the desalting field is gained from these meetings. . The
lesalfing field also has two newsletters, Desalting Digest and Water
Desalination Report, which contribute greatly in focusing the many
efforts and activities underway in this technical field.- Both the
Office of Saline Water and its contractors supply information:to the
editors and reporters. of these trade newsletters in order to broaden
the base of knowledge in the desalting field. . - S
'The Office of Saline Water personnel also- participate on several
intra- and inter-agency scientific and technical coordination groups
in order to keep.inforrned .on the programs-.and -developments of
other Government-sponsored research: Since OSW is greatly inter-
ested in - other. Government-sponsored research programs concerned -

‘with water and its properties, as well as the materials research and

development :programs of several &gencies, close .contaet is' main-

tained -with: these other agencies.-both' through.  these:coordinating .

committees and systems as well as through personal contact. -+ -
- The widespread dissemination of technicafdata concerned with the

~ Office -of Saline Water program, as discussed above; naturally leads

to the evaluation by both OSW personnel as well as contractor: per-
sonnel of the technology developed.  Application of this new tech-
nology to-the current development programis-also-explored and,

. where appropriate, new processes, materials, or operating techniques

N\

have  developed: R L
RS R : + GEOLOGICAL SURVEY ..

..With respect to (a), the results of surveys, Investigations, and
research are identified and reported by means of press releases; making
new information available by placing copies in the open files where they
may be inspected; rapid, simple  publication as Geological Survey
circulars; by the annual review of Geological Survey research, contain-
ing summaries of the most recent technological developments; annual
bibliographies, two monthly abstract journals; monthly, annual, and
cumulative lists of publications of the Geclogical Survey; lists of Sur-
vey publications by States; and index maps showing availability of
Survey maps by States. In addition, the Survey maintains seven
Public Inquiries Offices, stragetically located in different parts of the
country, which provide the public with various services, including .
information concerning availability of scientific  and techologic

information.
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* 'With respect to (8), dats and interpretations are critically reviewed
and  evaluated before -publication  is authorized. .Publications are
organized into logical series of topographic maps, hydrologic atlas
sheets, geologic maps, water-supply papers, bulletins and professional
papers; et cetera; so that potential users can more readily identify
the type.of material they desire. In addition, the -indexes and
bibliographies: described in (@) above organize and cross-reference all
maps and publications by subjects, by geographic areas and political
divisions, and by authors. -~ - o o oo Lo
With respect to (c), the results of the Geological Survey’s surveys,
investigations, and research are made public by the means described
above to the maximum extent possible; only a small percentage of its
work is classified for reasons of national security. -~ .~~~ - -~
- ‘With respect o (d), the Geological Survey actively pursues techno-
logic innovations in a,gplying"-research and development findings:to
its own programs, ‘and reports to-the public for such applications,
The existing evidence indicates that the private sector is quick to use
or adapt the Survey’s findings when these are economically beneficial:
© (@) Pursusnt to the authorities granted:-in Public Law  386;: the
Bureau of Mines prepsres ‘and publishes nuimerous reports for-dis-
tribution to, and use by, the Department, other Federal agencies,
State and local governments, and industry.« These reports cover all
aspects of ‘the Bureau’s health and safety activities, mineral and
mineral fuels research, mineral resources investigations including
economic, statistical, and commodity studies, and helium production
and- conservation programs. The prineipal Bureau publications are

asfollows: = oot e s e ‘
- -.(1) Reports of investigation.—These Teports present the résults” of
the Bureau’s mihing, metallurgical,; 'coal, petroleum, helium,-and
bealth and safety research activities. They describe the principal
features and results of minor investigations or phases or major investi-
" gations, :thus keeping: the mineral industries and the public ‘advised
‘on research: progress. - R R L RS B TE L A LTI
(2) Information circulars.—These provide information: regarding
technological and -engineering developments and ‘activities in the .
mineral and mineral fizel industries.: . P T e R
(8) Bulletins.—These are comprehensive publications of longlasting
interest which cover scientific, technological, and engineering investi-
gations conducted by the Bureau. . o
(4) -Mineral industry, surveys.—The surveys are a variety of statis-
tical and economic reports on trends in production,; distribution, stocks,
and consumption, of about 100 different mineral and mineral fuel com-
modities. “The surveys also present data on accident statistics.
These surveys, of which there are about 135, are published ‘either
monthly, quarterly, or annually, dépending upon the type of survey
or the mineral ¢commodity involved. - ST T e
(5) Minerals yearbook.—This four-volume compendium reviews the
mineral industries in the United States and foreign countries; it con~
tains official Government statistics on metals, minerals, and mineral
products; and inelhides factual ‘accounts of economic and technologie
developments and trends. - - -
. (6) Special and periodic reporis..—An example ‘is’ Bulletin 630,
Mineral Facts and Problems, which is published every 5 years.” This
is a one-volume encyclopadic reference work giving the geology,



POLICY. PLANNING FOR TECHNOLOGY TRANSFER 135

mining;: production, .and use of various mineral and fuel .commodities
together with Information about. the industries based on these
. éommodities. ol oo e s o
. (7) Outside . publications.—These are articles by Bureau authors
‘that are published in the technical press; in proceedings of meetings,
and %-n books. During an average year, we publish about 250 such
articles. S RSV O S PSRN LR S NPRN P B
~(b) “The health -and safety inspeetion; education and research pro-
grams, helium -production and conservation - activities, research in-
vestigations, and factfinding programs are under. continuous surveil-
lance and-review. by Bureau :management. - The. effectiveness and
utility. of the information disseminated to the public and private sec-
.tors is determined by means of regular or periodic formal and informal -
inquiries and contacts. - By thése contaets, a determination :can be
made as to the use that is being made of the information which the
Bureau produces, and what new. or. improved industrial developments

*result from the Bureau’s research findings. . -

2(¢) “The Bureau’s publications are distributed to the public, private
industrial sector, educational institutions, libraries, to other Federal
agencies,” and state and local governments, upon request. Some of
the publications are for sale and others are free. - - e i
" Regular canvasses of ‘the mailing lists for each-type of publication
‘produced by the Bureau and review -of the number of direct requests
for the publications from the private community, as well as volume
" of sales of the Bureau’s publications by the superintendent of Doecu-
ments,: determine- the. demand for and. advisability of  continuing
publication of the information. o o , L
(d) The Bureau’s immediate and longrange planning and program-
"ing activities are dedicated to channeling and directing ouf research
and ' irivestigative effoits into those areas: of study 'which ‘can ‘be -
characterized as in the national interest. - Thé activities involve!the
proper and orderly application of scientificinquiry in the wise develop-
ment gnd use of minerals and fuels in order {o sustain the Nation’s
economic strength and ‘to assure an adequate supply of mineral raw
materials to meet the needs of an expanding population and constantly
rising stafidard of living. The activities: also invelve-the colleétion’
of ‘titmely; accurate,” and “vital information on'mineral -and:fuel Te-
sources to énable industry and Government to make soundly based
decisions on ‘mineral policy and to ‘provide a meaningful basis' for
. intelligent planning and program-operations. s S
- 7 FEDERAL AVIATION AGENCY - . :
- (@} Duting:and after complétion-of FAA funded prdjects, periodic
and final reports are required-in identifying work performed and
results obtained. - In the case of intramural projects; they are pre~
pared :in accordance. with . FAA Handbook “1710.2, “Preparation,
Documentation, and Release of Federal Aviation Agency Scientific
and Technical Reports.” - Contractors are required to: comply with
specification FAA-D-2129, “Confractor Prepared Technical Reports,”
which is an integral psrt of all requests for-proposal (RFP):and
contracts where applicable. .- = T s R
(b) Research and- development projects identified and approved at
staff level are organized vis program-area-in the FAA -technical

Lrkr IS ErdE b Y ¢ Ly 2
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program document, prepared annually and eonstantly=ufpda.ted,jf and:
assigned to program and project managers. : In-the case of contractual
" work, project ma,na%ers_ serve as the contracting officer’s technical -
representatives. In all cases, program and project managers constantly .
evaluate work in progress, and review for acceptance periodic and
final reports. im0 e e ne s
(¢) Reports are duplicated and distributed to FAA libraries,
Defense: Documentation: Center - (DDC), Clearinghouse: for Federal
Scientific and Technical Information, ‘and the -National Aeronautics,
and Space ‘Administration. . Their.-availability - is “announced via
numerous media:. biweekly FAA internal notices released agencywide
periodic: external information 'releases- -widely distributed “through
mailing lists -and -various'symposiums; semimonthly abstract journal
%ublications by the Clearinghouse “U.S. Government-Research and:
evelopment Reports Abstract Journal for Seience and Industry,”
" the DDC;“Technical -Abstract Bulletin,”” and the NASA: “‘Scientific
and Technical Aerospace Reports.?” -oooeor ot oo oo
(d):No.policies and procedures: exist for the active pursuit of new
applications in nonaviation areas for FA'A-derived technology. This
does not preclude. the encouragement. of such:prusuit by technical
R;‘ogram and project managers where opportunities present themselves.
New applications -are -primarﬂ'y:deriveg by diligence ‘on the part of
in'd:ilistry in keeping aware of new developments through information
meqQqin. . oAl N [ : S BRI : LRSS

~ .8, DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

The agencies of HEW .conduct a substantively.and functionally
wide- range of activities, .and:employ s wide range of procedures
and .mechanisms for. processing and disseminating the. technology.
developed.in these activities. -~ = ;- ool oL T LT

. Publication in. scientific ‘and' other journals.is.a. traditional, and
perhaps ‘still remains the primary; method for.making research -and-
technological ‘information available to. the scientific and industrial
communi:fr.;. The Department encourages such publication: by - its
intramural researchers, grantees, and contractors:. “Beyond encourage-
ment, the procedures. used by HEW. agencies for reviewing grant and
contract proposals .(e.g., study. section. peer group review) make. it
incumbent. upon the applying. investigator, as a practical matter;
to make sure that his work is promptly made known to the scientific
community. T : C

More highly organized means:for transferring technology are the
mformation clearinghouses some of the agencies have-formed or
participate in for the exchange of scientific and: technological informa-
tion with other Government. and private -organizations. Further,
while each HEW agency is largely responsible for transferring informa-
© tion ‘about:its own technology, the Department operates nine field

offices which furnish technological information along with other less
technical .information about HEW programs. -~ — . ¢ ¢

* The Department’s overall policy favoring the widest availability of
technology created with BEW funds. andiits specific concern ‘that-
inventions resulting from activities it supports-be promoted and used
are reflected in its uniform policies regarding: the administration of
patents:and inventions resulting from Department-supported research
activities. . &
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' The' Department’s regilations. regarding patents and inventions
(45 CFR, subtitle A, pts. 6-8) recite the policy of the Department.
“This policy is generally implemented in the case of inventions by full
publication of invention disclosures and by-royalty free licensing on a
nonexclusive basis of any patents covering such-inventions. . The
re%lula.tions permit certain exceptions where the :public interest in
achieving the administration,: dévelopment, and practical application
of inventions can best be promoted through other means. B
The Department requires that inventions by employees and with
certain exceptions inventions resulting from research work under
grants and contracts be reported prompily to the Department for
disposition by the Assistant Secretary for Health and Scientific Affairs.
Consistent’ with the general policies outlined- above, the Assistant
Secretary’s determinations; generally require that ownership of inven-
tions shall be in the United States and that the inventions be dedicated
to the public. by means of ‘publication.: "'Where: an invention ‘is’ of
particular significance, the Department may patent it; in such ‘cases;
the patent is either dedieated to the public or licensed to all applicants
on a royalty free, revocable, and nonexclusive basis. S R
Further comment on the separate parts of -question 3-follows _
(@) The identification and reporting of research and developmental
findings is insured by requiring that: all- grantees, contractors, ‘and
intramural resesrchers submit progress reports’ periodically. ~The
supporting - sgencies' also ‘maintain - direct = contact - with: their
" investigators. _ : S e e R
(b) The evaluation-of reports, publications, and other papers which
result from research and development activities is made by: staff
members of the sagencies,” by:members ‘of the scientific community
acting as consultants, and by formal groups advisory to the agencies:
The agencies are responsible for the organization’ of these: findings.
Most - have developed compiuterized -methods: of -data“storage and
retrieval.: - Mueh emphasis has been given recently to useful coding
of subject matter so that a quick print-out ofrelevant data‘can-be
obtsined on demand.” - : o DRR e T e e

“{¢) "Publication and dissemination are still in' many cases the' re-:
sponsibility primarily-of the reséarcher or-developer. The specialized
dissemination organzations- iénd mechanisms discussed’ elsewhere in
detail employ computer print-outs and distributé teclinieal reports -
prepared by the agency staffs or by ‘agency contractors, SR
- HEW agencies use the Government Printing Office for distribution
of ‘many of their reports.. They alse supply reports to' depository
‘libraries and to HEW Regional® Offices for reference or distribution.
Technical Téports ‘are sent: dlso “t0 "the Federal Clearinghouse for
Scientific. and Technical Information. Projects supported by" the
- igencies are listed with the Science Information Exchangs, = & -
I addition, the agencies sponsor ‘conferences and other formial
opportunities for direct personal‘exchange of information, =7 :v =
" (d) The -active pursuit of new applications is left’ largely to the
“potential users, whether in ¢ther Government sgencies or outside the
Government. Secondary, or “spinoff,” ‘uses of technology ‘sre not,
however, ignored by this Department. Agencies producing tech-
nology pursue hew applications holding promise not only for pefform-
g their own misgions, but also-for the programs of organizations
outside the Federal Government. One example is a program: ‘being
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carried out by the National Communicable: Disease Control Center
for-assisting State and private clinical laboratories in the moderniza-
tion and. 1mprovement of their laboratory: procedures.. ' This Center
collaborates in, and keeps & close watch on;investigations of improved
and automated ‘laboratory procedures: underway at the National
Institutes of Health and at a number.of .centers supported by the
National Center for- Chronic Disease”Control with a view to trens-
mlttlng epphc&tlons to the State end pmvete Ieboretorles Do

E A UNIFORM GOVERNMENT—WIDE POLICY QUESTION 4

The egency rephes present 8 vemety of v1ewpo1nt on. this sub]ect
: NASA AEC, FAA, and some of the Department of ‘the Interior Bureaus
believe that the identification of new:. technology is the critical stage
- of the -process:in which .the Gtovernment should bé more involved.
A policy to place responsibility on an R & D performing ‘agency to
process all of the significant scientific and technical information into
aform ready for dissemination would requlre speclﬁc progre,ms and:
bud%1 ets for this purpose.:

e alternative. suggested by the DOO is'to concentrate on eldlng
business to.identify needs by education .and:counseling programs.
This view. holds that the:study of innovation will reveal new and
improved ways for the Government to create a more: hospitable. cli-

" mate for:the -entrepreneur who will then proceed to- eeek -out. the

information he needs.

i The DOD and: USDA see. httle reason to generate s new pohcy,
mdlcatmg their present practice is &dequate (note similarity of word-
ing, p..142). -Presumably; these agencies would not ob]ect to all others

fo owmg their lead. in. & uniform manner. : .

. The DHEW recognizes a need for all agencles to con:nder the inter-
ests of a. public broader than that served by its own programs but
belleves t}?et the diversity of technology Would not be accounted for
in'a detailed uniform reporting system. -

.~ The replies of NASA, AEC, and DOC may be, consxstent beceuee
dlf'ferent phases -of -the process .are considered. - The agriculture and
medical policies are for primary. rather than secondary transfer. The
Department of Defense reply 1s-not consistent W1th any overt Gov— :

. ernment transfer effort,

A comprehengive pohcy cou]d be synthesmed from the agency
positions: as follows: . - ‘

1. Agenclee which, generete technology in ﬁelds not common with
commercial - business . (railitary, - 8ET0SPACe; : .nuclear . Weapons) ‘could
create.. speclel progrems for 1dent1ﬁcet1on and reportmg of.. ell Jnew
technology.. .

2. A slngle egency (perheps the. Department of Commerce OF he
Small Business Administration) could devise programs to eld industry
‘in secondary. utilization of technology. -
" 3. Agencies which generate technology for- dlrect prlmary utiliza-
tion by -industry (USDA, DI, DHEW) could continue successful
transfer. progrems and partmlpete in the Federel sc1ent1ﬁc mformatmn
system.. . -

4. All agencles could extend 1nterna.l reportmg eft'orts to -cover
more - of the grey area. technology between sc1ent1ﬁc reports end
-patents... : o e . T
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5. All agencies could inerease their awareness of-existing Govern-
ment-controlled technology Whlch oould be of value to the1r own
missions. e

Selec’mons from the agency rephes are as follows

1 NA.TIONAL AERONAU'I‘ICS AND SPACE AGENCY

No snnple answer to- this questlon exists. A Government-wlde
policy governing the use of such technology should ideally enunciate
the basic objective of attempting to maximize the return on the Federal
investment in research and development efforts by assuring the Wldebt
. practical use of the new knowledge and new technology which is
generated. A policy on this subject would necessarily involve all
aspects of the transfer process—identification, screening, and evalu-
ating, organizing for instant retrieval, publications, and repackaging,
and d1ssem1na,t1on—all done in such a way as to encourage its use,

Technology exists in many forms—in documents of many kinds, in
not.yet articulated concepts..and understanding, and in physical
devices and- systems. -The documents will-appear in such diverse
forms .as patents; research reports, data not yet analyzed, handbooks;
trade press articles; papersin technical journals; proceedings of con-
ferences and ‘seminars, scrawlings in the noteboo]gs of selent.lst.s and
engineers; and .countless:other forms.. :

-The chances of finding it will not be good unless a,t lea.st two con-
ditions are met: (a) capable people-are assigned, as their primary:re-
sponsibility, the: task-of seekirg it out, and: (b) those who generate
it-——the practicing innovators and their ‘supervisors—récognize - the
value’of transferring the results of their -work and agree to cooperate.

~But more -is required. - Perhaps further steps toward a ‘national
policy encouraging the reportrng of new technology (of anunclassified
nature) would’be helpful.” And perhaps there is a need to analyze sind
more specifically define the conditions under which limitations should
be placed on the. communication of: unclassified information. And
Government agencies should continue to be encouraged to declassify,
documents -at. the earliest time consistent . with. national. defense .
considerations, = And, ideally,: all -agencies generatmg a significant
amount of.new teohnology might be encouraged to assign responsi-
bilities for the 1dent1ﬁcat10n of new technology to- quah ed. and en-
thusiastic personinel.” = .-

~.The point was made i in the January 10 ‘1963, report of the Pre31-
dent’s Science Adv1sory Connmttee ent1tled “So1enee Government
and Informstion " . 2N

Transfer of 1nformat10n is an 1nsepa.ra.ble part of researeh a.nd development
All thosé concerned with research and development—individual ‘scientists:and
engineers, industrial and academic research .establishments, technical societies,
Government agenoles—-must accept responmbﬂrty for the transfer of information
in the same degree and spmt tha,t they accept respon31b111ty for research and
development itself. -
 Otnly a relatwely small portlon ‘of the new teohnology genereted
through Government R. & D. programs is evaluated: for transfer
piEposes. |

Perhaps the orlgmator of new knowledge oould be enooumged to
make a judgment of its utility.

Clearly Government has & respons1b111ty to make avallable the
results of Tesearch and’ development performed by and for-it when
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the ready availability of ‘such results would: not tend to impair the
national defense;. The degree of Government: responsibility in  en-
couraging application of these results in the private sector is, of course,
an undecided issue’ involving many ‘complex considerations.. Some
‘of these questions have been mentioned in Background, Guidelines,
and Recommendations for Usein Assessing Ejffective Meéans of Uhcmnelmg
New Technologies in Promising Directions, a report prepared for the
National ‘Commission on Technology, Automation, and Economic
Progress by Richard .. Lesher and” Geeorge d. Howmk ‘which is already
available to the committee. ~This issue 1s dlscussed in that report on
ps,ges 80—101 and pages 151 178. - - .

2 DEPARTMENT OF CDMMERCE

We assume tha,t thls quest.lon refers to a ohcy mtended to en—
coura,ge ot improve the use of federally funde(f ‘technology. -

- There is evidence that technology developed for one purpose has
a low probability of apphcatlon for another:and different purpase.
Thus, whereas it requires only ‘about 10 professional -man-years-of
commercial R. & D. to produce a commercially -utilized - patent; the
best evidence is that it takes over 1,000:professional man-years of
-either inhouse or contract R. & D work directed at'a DOD or NASA
need to produce a patent utilized in‘the commercial sector. - Similarly,
the’ DOD Hindsi, Et study shows that ‘a given-effort invested in ¢om-.
mercial R: & D, ias more:than an order of magnitide less-likelihood
of 'DOD utilization than'the same effort invested in DOD oriented
‘Ri& D. - When such transfers did oecur (as in: the transistor develop-
ments), an’ examination -of the details-reveals that it happened. that
the meeds: of ‘industry almost exactly overlapped those of Defense
'These examples are supported by many others. - '-

“Why “this is so:can be understood: from ‘an exammatlon of “the
nature of the equipment-improvement observed in Defense.” It was
found that it was the ‘synergistic effect -of many innovations,often
- small in- themselves, which together made’ blg mprovements possible:
. Thus, ‘only if & particular innovation “fits in” with many others is it
really useful. .1t is'this fact which probably accounts in good part
for-the:low utﬂlza,tlon for one purpose of technology developed for an
unrelated -purpose..’ It: is alse  for this reasonthat; when obviously
significant “commercml fallout” of Government R. & D. does oceur,
it does:ot..occur in fragments, but’ rather it comes in mtegrated
packages: - Thus, the B-52 ‘and the KC-135 aircraft could be con-
verted into the commercial 707 with a tolerable effort. Similarly, the
original commercial digital computers were little. more than a repack-
aging of ‘the military and-Cénsus Bureau:computers ~and the first
conmercial communication satellites were nearly identical to- the
NASA communications satellites.”” In' all three cases, the needs of ‘the
Government and the private sector were very similar even with respect -

erformance, reliability and.cost, Similarly, although the prob-

bility of the use of an expensive, hi vh-performance titaninm alloy in
an automobile for example, is guite ow, the same alloy is used com-
mercially (in a turbojet engme) where it is. an mtegrated part of a
‘transferred package.” -

Studies of the productmn rate of pa,tents show that’ they too ‘are

pr1ma,r1ly stlmulated by recogmzed needs and market opportumtles
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for the equipment or processes into which they fit. Thus, although’
‘in recent years there has been little sctivity in railroad patents, the

existence of new high-speed ground transportation programs and: the

potential market they promise to generate have produced a burst of
mnovstive activity in the design and control of rail and other guided
vehicles, many of which will appear as patents. If past experience
1is any guide, it is these new innovations which will be the primary
'source of ‘the expected high performance of the new - ground
equipment. - T s TTE e e e T
“Any Government policy in the-area of technology utilization should
be fully in accord with the principle: Need-recognition is the Xey to

both the efficient generation of new, useful technology and the im-
proved utilization ‘of existing technology. -~ oo

If the Federal Government wishes to most-efficiently improve the
operations of other Federal agencies or of industry by means of
- technology, it should: :rvo omgs o -

- (1) do everything in its power to assure that such agencies or

' private sector organizations have adequate motivation and funds

Bmt_'to identify and analyze needs and thefi to locate existing

. technology and to generate new technology; - Do

- (2} support programs that raise the ability of scientists and
‘engineers in commerce and industiy to acquire and apply new
“technology, and " R - B
(3) assure that all existing federally sponsored technology is
reported, organized, and announced in the most efficient manner
possible. Thus, potential users with needs can quickly, aceu-
rately, #nd easily find out what is in the Federal store, and make

- use ofit if it fits theirmeeds. ~ 7 " o
. With respect to local need-identification and analysis, the private
- sector in-item (1), and competent personmel in item (2), the State

‘technical services program is highly ‘relevant. Continued and
. expanded support of this program is desirable.” oo
© . With respect to increasing the motivation of the private sector
in the productioni of new technology, one of the most powerful govern-
mental actions is to generate a market for such technology. This
market can be stimulated by Government regulations (as 1n safety
standards for automobiles), by Government procurement policies (as
- (as in the setting of performance standards for GSA building construc-
tion), a program initiated by the Institute for Applied Technology
in cooperation with GSA, or by direct support of new. private sector
acti)vitaes (such as new types of ships, ground transportation systems,

- With respect to assuring that all federally sponsored technology is.
organized and-available as in item (3) above,.we believe that:the
existing’ DOC Tresponsibility and capability to provide a central
comprehensive source of information on all fede_ral})y supported tech-
nology could be strengthened. New policies, or better implementation
of existing policies, may be necessary to increase the degree of coverage.
of the clearinghouse for all unclassified federally supported technology

and related economic studies. B T S TR PO
" With respect to further developing the Federal capability to under-

- stand and promote technology transfer of all types, we believe that
* - the strengthening of the Institute for Applied Technology would be

very appropriate, since this role is central to this orgamzation; not
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only in its: operation ‘of -the clearinghouse, but also in its Office of
Invention and Innovation, and .- lts concern with performance and
other types of sta,ndards :

3. DEPARTMENT OF DEFENSE
We beheve that current eﬂ'orts through our ex1st1ng 1nformat10n
OgIams coupled with . the scientific.-information activities of :the
8ﬂice of Science and Technology in the Executive Office of the Presi-
- dent, the Department of Commerce and the National Science Founda-
tion pI'OVlde sufficient means to-facilitate:the secondary application
of technology. Therefore, the Department of Defense: does mot

believe that any additional Government—mde pohcles pertalnlng to
the transfer of: technology are requlred : :

" 4. ATOMIC ENERGY COMMISSION .

I the Federal ‘Government should declde tha.t in the mterest of
continued improvement of the general welfare it shall be the. policy
of the Government to actively promote the transfer of technology,
then, some general policy for agency guidance is required. The basic
questlon, ‘however, 18 how comprehensive and detailed a statement of
policy is needed, desu‘a.blo or feasible. We believe that the statement

“ should indicate that €8] it shall be. the policy of the Government to

encourage the transfer of teéchnology,  and (2) the résearch and
development agencies shall establish and budget for programs to
promote the transfer of technology. It also will be necessary to
define the type of service which the agencies may perform so as not
to conflict with the services available from the private sector, .-
' The establishment of a Govérnment-wide transfer program will
require additional expenditures by the agencies involved. If NASA’s
experience is typical, then the technology utilization program should
cost- only a very small fraction of 1 percent of the budget of the
research and development agencies. The actual cost, of course, will
depend on .the role of the Federal Government in such g prowram
In questlon 5, we have deﬁned this role, as we see it.

5 DEPARTMENT OF AGRICULTURE

A careful reviei of those procedures which have proven effective in
the wide adoption of new technology generated by our research and
development programs leads this Department to conclude that it
would be unpractical and unwise to establish a uniform Government-
w1de policy ‘governing the use of such technology. =~

: We believe that current efforts through existing agricultural 1nf01-
mation programs, coupled with the scientific information activities
of the Office of Science and Technology and the National Science
Foundation, provide adequate means to facilitate the appllcatlon of
agricultural technology. Technology developed by all agencies of
the Federal Government, except that of a classified nature from defense

—and security agencies, Should be available to all citizens of the United
States. As a corollary, prompt publication of primary research
results in all nonsecurity areas should also be Government-wide

.pohcy In thls Wa.y, prlvate enterpnse could, and in many ways
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wciuld use these prlmary results as.a hasis for development of tech-
nolog '
Thl;); Department’s view of the need deswa.blhty, and praotlca,bmty
of establishing a uniform, Government-wide policy coincide with those
set forth.in the Presidential Memorandum snd Statement of Govern-
ment Patent Policy, issued October 10, 1963. In general; it is our
posﬂ:lon, that to the extent possible, it is consistent with the public’
interest that a uniform policy be followed in which technology resulting
from research financed by pubho funds be made freely. nvalla.ble to
the public. :

- The Department’s views in this ares are set forth in the attached
statements contained in the reports from the Secretary of Agriculture
to:the. chairman of the Senate Committee on the Jud1c1ary, on three
separa,te bﬂls before the 89th Oongress e

6 DEPARTMENT OF THE INTERIOR

The Department of the Interlor follows a pohcy of makmg its
Government-sponsored technology (except that very small portion
related to defense and national security) available to the public as
rapidly as possible and assuring that it is clearly presented for ease in
interpretation and effective use. We would support the Government-
wide extension of such a policy. . -

It would appear at this time that sufficient orga,mzatlons a,lready
exist within the Government. to perform the necessary services to
insure use of the technology which emerges from Government con-
tracts (ie., U.S. Patent Office, Commerce Olearmghouse on Scientific
and Technical Information, and COSATYI). .

The resilts of FWPCA efforts _are ah'eady Wldely disseminated
and plans to increase the degree of dissemination have been developed.
Mechanisms for the utilization of technology developed as a result of
FWPCA supported programs by Federsl, gtate, municipal and other
public or private agencies have been estabhshed as described under
" question 6 below. To what extent other Government agencies have
set up similar dissemination and utilization systems is not known to
us. Therefore & uniform Government-wide policy might be desirable
pr?wded it. dxd not seriously dela,y the d1ssem1natlon of new. t.ech—
nolog ' _

Thg Bureau of Mines believes that the missions and charters under
which the different agencies and their respective bureaus operate are
so diverse that it would be undesirable and, indeed, impractical to
establish a uniform Government-wide pohcy governing the use of
technology ‘transfer. It seems unlikely that a common ground for
establishing a uniform policy could be found, particularly when one
considers, for example, the different goals and objeotives of the Forest
Service, Department of Agriculture; the National Bureau of Standards,
Department of Commerce; and the Bureau of Mines.

The Bonneville Power Admlmstr&tlon recognizes the need for the
establishment of -a uniform Government-w"ide policy for making pos-
s1ble transfer of technologies developed in Federal agencies by way of

“in-house” research or as a result of research and development con-
tracts to all other Federal agencies as well as to State and local govern—
ments a,nd to the private industrial, sector
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At the present time, with the exception of extremely well informed .
specialists and experts, it is nearly impossible for Government tech-
nologists to determine and ascertain the results of all Government-wide
Federal research taking into consideration that there is no centralized
or computerized system for locating rnew technology. However, a
well established library reference service can provide a high degree. of
selective dissemination: of information. Such a system has been
established at the Bonneville Power Administration. o

The Bonneville Power Administration does -not know ‘whether the
Department of Commerce Institute for Applied Technology which
was established for the purpose ‘of .a centralized clearinghouse for
Federal scientific- and technological information -has beenable to
computerize the new technology which has resulted from Government
research projects so that governmental' agencies, instititutions,
- and the private sector could be aware of research projects underway
and completed, and the results thersof ss well® as keeping up with
future Government research effort. S N .

Both Government and industry have been strugoling for a long
time with the problems sssociated with the dissemination and ap-’
plication of technical data derived from research and development
grogra.ms so that maximum use is put to the technology that has

een developed and so that unnecessary duplication does not occur
in related research and development programs. ‘Experience, I believe,
has proven that this problem of teéchnology distribution and utiliza-
tion is a difficult one and has no-easy solution. -~
- "With regard to the need, desirability, and practicality of establish=
ing & uniform” Government-wide policy for-the utilization of technol-
ogy growing from Government-supported research and development
work, it is important to considér the great diversity in situations
existing within various agencies and offices. In offices such ag the
Office of Saline Water, the requirement for complete dissemination
alréady exists, while in other g%ic’es there is no responsibility for ‘dis-
‘semination, and siuch dissemination as‘may be made depetids entirely
upon initiative taken outside the Government. ' It would perhaps be
desirable ag an intermediate step to establish a-uniform responsibility
for dissemination within each agency before proceeding with a'séparate
Government organization having responsibility to control ‘s uch dis-
semination. Activities already underway, such as the Department of
the Interior Water Resources Information Center now being imple-
mented, will achieve effective access to all data in this field. This
establishment of such centers for all major areas of interest should
make available to industry and small business Government technol-
ogy in an efficient and useful manner, especially if such information
centers are intertied. o S ‘ ’

It is quite possible that an effort to establish a séparateé organiza-
tion responsible for dissemination and application of technical data
may serve to restrict or delay such dissemination and application
by injecting an intermediary between the source and the public.

. If question (4) is interpreted to mean “* * * establishing a uniform,;
Government-wide policy governing the transfer of information on such
technology,” our viewpoint would be that it is both necessiry and
desirable to establish a uniforin, Government-wide policy on transfer
of information. Such elements of information that concern catalog-
ing, indexing, and sbstracting appear to be most susceptible at this
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time to standardization, and: the ease with which they can be-stand-

ardized will diminish . as individual information systems- proliferate. -
In terms of practicality, this proliferation and the forthcoming ex-

panded use of information science are forces which point to the need
_ for standardizing other elements at an early date so as to avoid having
to.deal in the future with too many diverse techniques and systems.

-+ The-American Documentation Institute calls 1966 the “‘coming-of-
age’’ year for information science, and surely in this time span of 21

years the practitioners cannot he-expected to have developed seasoned
methods for handling the information explosion that began with. the
invention .of the printing press in the year 1430. = Both software and
" hardware applications to information problems: are developing too
rapidly for adequate. assessment of these téchniques. In addition,

what is thought by some to be an area of research thus far sadly
neglected—that of studying the interaction of user with information—
is hardly out of the embryonic stage, and there ‘are no demonstrated
principles upon which reliance can be placed in'the design of: current
awareness and retrieval programs.. Furthermore, it can be stated:
with certainty that the design of systems mustrecognize the differences

in types of mformation to be processed. For example, the field of

chemistry, with .its infinite compounds and :classes thereof, must be

handled differently than most engineering fields. ‘ .

- In :summary, ‘we take the view at this time that the only real

uniformity in-policy which can be established:is thst which endorses
the absolute necessity to ‘transfer information. -The present practi:
cality of achieving uniformity in most facets of information transfer
transfer operations is'doubtful: v o st '

© 7. FEDERAL AVIATION AGENCY'':

-From . the viewpoint of.this Agency, ‘a uniform, Government-wide
policy governing the use of such technology: appears: useful.: This
does not imply that- the Federal Government:should in-any :svay
inhibit the responsibility” traditionslly. inherent. in. thie private sector,
the application of industrial research. - The role: of the Federal Gov-
ernment should be confined to the application of research:and tech-
nology directly derived.from national programs such -as:-space, atomic
energy, and defense where it by necessity retains the greatest propor-
- tion of activity. - COSATI has already made progress in the direction
of centralized uniform methodology for handling Government-derived
technical information. This Agency is. actively participating with

. COSATT in this effort. -

8. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE . - -

A uniform, Government-wide policy for handling technology created
with the support of Government agencies is desirable so long, and only
50 long, -as it is limited to broad. principles, such gs maximum avail-
ability to the public of Government-produced scientific information
and technology, design of information systems and programs to en-
hance the effectiveness of mission accomplishing programs, the dut
of each agency to: coordinate its information distribution efforts wit.
those of other agenciés, -and the responsibility of each agency:to con-
sider theinterests of a brosder public than that regularly served by its
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own programs. - These broad prmelples must, of course, be subject to
such limitations as national security, the: rotection of confidential
disclosures;. reasonableness of demand on administrative resources of
the agency, and the like.: Imagmetnre mdlvlduallzed programs
should receive encoursagément. : '

- This Department strongly opposes, however BNy Government—w1de
policy which wotld seek to establish umforrmtv for all -Government
agencies as to the types of information to: be processed and dissemi-
nated, the procedures and mnechanisms for doing so, the user groups
to. be served, and so forth. “To try to impose’ detailed uniformity
upon ‘the mu.lt1phelty and diversity of mission; character of 'scientific
and technological information, and class and- need of program ‘benefi-
ciary represented by all- Goveriment and prlvate agencies would have
a number of foreseeable detrimental effects, " Among them, agency
resourcies and funds would be wasted on low value a.cthltlBS in some
cases; ‘n-others, useful mechanisms and areas of:intelligence would
be passed by. Further, pressures ‘toward - uniformity would lessen
chances of innovative aotxon and: Would sxmultaneously d1seoumge
nnagmamve a.nd energetm people ' :

F A CENTRALIZED ORGANIZATION QUES’I‘ION 5

: Most of the agencms oppose the creatmn of & oentrahzed teohnology' B

processing;-and transfer program.. ‘The information storage and re-
trieval phase does have some support for interagency, common usage.
(See- DOC. suggestion of .a- National. Library .for- Science and Tech-

nology.) Even here, the conicept of a niumber of specialized informa- -

tion centers separately located is preferred by the Department of
Defense and others. . The single contact::point for users; whether

other agencies or 1ndustry, issuggested. The Small Business Adminis- ~ - -

tration believes- that practi¢al commercial: a.pplmab:llty is wha,t must
be.disseminated; not merely: technology. - -

The . arguments ‘against: 2 centralized ‘program dea.l w1th the dl-
yersity in‘both the identification and-utilization phases of the process.
- Identification must be:done' locally: at the point of origin and: each
agency professes to be the most efficient means-of accomplishing this
task. - Dissemination and aid in apphcatmn a.lso requ1re looal special
purposo activities at the. point ‘of use. o

“The -DHEW opposes even-a- eentrahzed technology ha.ndhnO'
organization for:itself because of the d1ver81ty a,nd speﬂahzed nature
of the information and user néeds. "

One viewpoint of technology transfer holds that the user mey tieed to
verify certain information by direct contact with the originator. Thus
a centralized: program inserts an additional filter or barrler to person-
to-person consultation, On the other hand, industry is confused and
the process co hcated if it must deal witheach: agency 1nd1v1dually to
get the bits a,n(l) pieces of ‘techriology for a prOJect
: Seleetmns from a,gency rephes are as follows '

1 NATIONAL AERONAUTICS AND SPAOE AGENCY’

Teolmology transfer is the use- of teohnology developed for one
purpose to fulfill a-need elsewhere. - It requires: (1) The knowledge
that an advance has-occurred in one field, (2) the recognition of its
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sagmﬁeence in a different field, and (3) the cepe‘mht_'y to make the
required adaptations.

The effective channeling of: new technologles then, dems,nds more
than document dissemination—and even more than ‘communication
of information. from .one point to another. - For the assumption ' is
that knowledge will not.only be transferred-—it will be utilized. - And
the process, it is hoped; take pla.ce over a short tlmespa,n Wlth
resultmg significant - enefits. . -

Technology. transfer .takes: place through normai educatmnel
channels through : conferences: and seminsrs, ‘through ‘the- trade,
-&opuia,r and. professional press; and through a host of other means:

o onetransfer approach will bé suitable for technology of such variety.

A national system for technology transfer which would contribute -
to. innovation must include institutions and procedures suited to-the
 variety of functions for which the technologist uses technicel informa-
tion. =~ Resources should be available to assist iii answering: specific
‘questions in relation to already perceived problems. Furthermore,
other mechanisms should serve to stimulate new ideas, to help identify
latent needs, to help assign research priorities, to keep englneers up to
date, and to confirm or- deny tentatively held: propositions.: Such
a system might best retain the plurilistic character of our present
situation, ‘while devising better means of switching a potential user
tothe several technology banks relevant to his immediate require-
ments. © The statutory: %)a,se of the Office of State Techmca,l Serwees
Would seem adequate to perform this function. . '

- Effective, systematized transfer of technology can mvolve a multl-
phclty of steps, each critical to the’ process These mlght mclude

: Tdentifying the: technologljlf .

Screening out - that ‘which *has current releva.nce for possxble
' speelal emphasis—but not abandonmg what remams (for it may
‘have unrecognized value). =
v “Doeumenting underlying coneepts and prmclples a8 Well as
e descrlbmg the discrete advance.
-7 Organizing ‘thetechnology or mformatlon in' ‘& manner that
- permits its retrieval for a variety of potential users—with different
e angueges, 1nterests and orlenta,tmnsHm 8 ra.pld a.nd eﬁicmnt

" mgnner.

“Bringing relevant. parts of 1t ‘on a. selectwe basls, to the atten— :
tion. of avariety of potential users, :

© - Arranging for seemingly unrelated pleees orlgme,tmg in sepe—

" rated areas, to be fitted together. S

Relating it to iongoing: efforts that may enhance its value A
Organizing it in such a manner that it not only can be called
out to meet specific’defined needs—but &lso so that it can be a
source of ideas to the technical man who will “browse” through it.

7 “Permit the full inventory to be exammined in such a way as‘to

- “allow the'discovery of areas of knowledge CONVergency or poten—
- " tial breakthirongh ateas, and areas'of need. -

© " "And ‘all of this must take place in an’ economlc and soclal
" Venvironment conducive to change.

Clea,r]y some of these responsibilities’ eannot be sepa.ra,ted from thie
site of ‘generation of ‘the - kriowledge. ~ For both* effectiveness and
efficiency; the’ orlgma,tor of new knowledge must 1dentlfy, document
-and reportit.’ ,
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Some portions of -the activity: might ‘be ‘centralized, provided. s
sufficient number of output mechanisms to meet the multiplicity: of
requirements of a-wide range of users would be made a;vai]a;gle.‘-- B

Much additional research and experimentation also seems required
before any specific mechanisms might be determined to ‘bie: the most
effective and efficient set to employ. Perhaps, at' present; s national
network of :systems might be more useful than a: single national sys-
tem. This implies the development and implementation of more
effective approaches to and techniques for:coupling and switching than
are presently generally available to the user. - ‘Regional Dissemination
Centers supported by NASA, ‘institutions operating ‘under the re-
sponsibility of the State Technical Services program, and the Offices of

ndustrial Cooperation: at ' Atomic Energy Commission laboratories
along with some specialized information centers; the trade press, trade
association, and professional societies presently perform some coupling
and switching: functions. - ol Ty g s o

' ' 2. DEPARTMENT OF COMMERCE @ =

.As we have stated above, we believe it:is both inefficient and un-
necessary to try to ‘‘push” federally supported technology.on to other
agendiés or on to the private.sector, and we’are, therefore; opposed. to
theides of central organization with this-mission. - There is sorae other
evidence ito support this opinion: = For example; experiménts in - the
United Kingdom with such an organization havenot been encourag-
ing, and the: Research Corp.; which seeks to market university patents
(which as for Government technology are almost always isolated idess), -
has not been particularly successful, even though it offers exclusive
patent rights to the user-(which the Giovernment usually cannot do).
- .There is, however, one coricept of a new central organization that

- might be worth consideration, and that is aNational Library for
Secience and Technology.. This. would be similar to, and complement,
the present Naiional Libraries for Medicine and Agriculture. . :Such &
library would store-and announce, as appropriate,.all the available
technical literature in' the physical:sciences and ergineering, includin
the Federal contributions. It would have an. expert: research’ an
referral service, with the aim of directing inquiries to other appropriate
private and public information centers. It would provide hard copy

~ or microfiche copy of reports and articles as is now being done by the
clearinghouse: - It would provide anideal central contact point for all
‘users with specific fechnical needs. Its services would be" of -great
value to:both Federal agencies and private organizations. .-’ :

- . 3. DEPARTMENT OF DEFENSE .« . -

Based on our experience in DOD it is not clear that the establish-
ment of a eentralized organization for handling all phases of technology
transfer is warranted. In the absence of a clearly enunciated plan,
demonstrating the cost benefits of such & system, DOD has no basis
for opposing or supporting a more centralized. system. . However,
we. believe .that a decentralized system is more effective. . .« .’

.t may be desirable to centralize all ‘Government scientific -and
technical information portions of the technology.transfer. process to
the private industrial sector primarily to provide a single point. of
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contact for private industries. -Any-additional technology. transfer .
efforts in behalf of private industries by a central organization should
be considered in relation to the benefits to be gained. S
4. ATOMIC ENERGY COMMISSION - -
- In our opinion, the establishment of a central organization to handle
all phases of a technology transfer program is not.feasible. Perhaps
a brief review of the processes involved.in accomplishing a transfer
of technology will clarify the reasoning behing this opinion. = . -
- .- The steps involved in the transfer process include the following:
. 1. The first step.in the transfer process is the identification of
innovations and the preparation of industrially oriented announce-
. -ments.. - This step.can be accomplished only by the issuing agency
-since both a thorough knowledge of the programs and close
- coordination with the innovator are required. . . G i
-2.-It is not necessarily true that all of the innovations identified -
by the agencies have potential use in industry. - Some organiza-
<. tion having a technically competent. staff which has s close asso-
. ciation with industry.can provide the necessary evaluation. . It
-‘would appear that some of the State agencies would have this
. eapability. . L L I .
.. 8. Once the items are selected, the announcements of them
... must be printed and distributed. A central organization could
.. provide this function. . . e e e
.. 4. The announcement of innovations, of itself, will not bring
about any substantial transfer of techmology, particularly-io
small business. What is needed is a local organization which
knows the industry-in an srea and has a knowledge of the sources
of information and assistance in the Government research and

+ ~development agencies. It would seem that the designated State

-+ -agencies could fill this role. . Oné of the key factors in transferring

- .2 'technology is face-to-face communication and the State agencies

<.« could earry-out the yital function of establishing communication

- among all interested -parties, = This is:not to-say that a central
- organization such as the Office of State Technical Services should

not provide overall direction and coordination. -~ :.- . -
5. Once a company has decided to further investigate the use of
¢ an -inmovation,’ 1. requires - additional information: . ‘A central .
-organization could handle the dissemination of reports, engineer-

- ing-drawings, and references to commercial publications but the
~ company also may need to talk-to the innovator; to-see equipment
in operation, and to discuss patent or licensing matters.  While

the central orgenization through the State agencies could arr&n%e
for the contacts, only the innovating organization can effectively

- CAITY. out - this -direct . transfer of knowledge.. -~ . - -

- :..6. Finally; if a company decides to actively pursue the use of an
~innovation, a-considerable amount of effort-and funds may:be
‘required -to .convert the development for commercial use:-addi-

tional research and development, ‘engineering, market reseéarch;-
tooling and manufacturing startup. The Government already
is providing assistance in: some of these areas through programs
“such as those of the Small Business Administration.
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A central agency oould ‘perform certain other- funotlons suoh as:
- 1. Conduct studles of the transfer proeess a,nd of trensfer
mechanisms; -
2. Obtain feedback to determme the extent of technology
transfer and why transfers. did not occur. _
3. Assist in educating the State agencies on the varisty and
extent of ‘the Government services available to industry.

' Perhaps what we are suggesting (in our response to question 5)is
the establishment of a system modeled somewhat after the Federal
Extension Service of the U.S. Department of Agriculture. ° 'The basic
components for an industrial- extension service seem to be available
as o Tesult of existing Federal programs’and through the proposed
activities of the designated State agencies, :

- I our:judgment ‘this industrial ‘éxtension ‘service should actively
. participate in all of the'funections required ‘to transfer the results of
' G‘rovernment sponsored resea.reh and’ evelopment to industry. )

The “central organization, sdich as the ‘Office of State echnical
: Ser\nces, cotld ‘provide overall policy direction ‘and giidance, control
the distribution of- Federel funds to the State agencies, monitor the
State programs and assist in developmg effective transfer techmques

Historically, " the universities have hot” provided much ' direct
assistance to industry but with the location of the State agencies at
universities, they would seem to bé’the logical entities to serve as the
interface between industry and “the Government. With the wide
range of knowledge at a university, the professional staff also could
assist industry in‘such aress as marketmg, busmess admmlstratlon,
_ engmeermg and ﬁnanee : .

5 DEPARTMENT OF AGRICULTURE

The Department of Agrloulture opposes the estabhshment of
: centrahzed organization for handling all phases of technology transfer.
In our judgment; the establishment of such & combined centralized
‘organization would'slow down the handling of the transfer of tech-
-nology. - Insofar as such - centralized organization might- involve
centralized inventions administration, our views as to why this would
be undesirable are- expressed -in the above noted reports on bills
Whleh -were:considered by the 89th Congress. s

- This Department and its:cooperators: through procedures in use
effectlvely and -quickly reach consumers,-the" action ' agencies, in-
_ dustries, -and: :farmer users .of agrleultural technology developed
through Department-supported research. : :

‘An information net with centralized access to: mformatlon about
“available - technology could: supplement. the Department’s aet1v1t1es
and those of its cooperators: .. - '

The use of the extension service as an edueetlonal end demon—
_strational arm of an agency’s seience and: technology programs has
proven to bé an effective procedure-in-agriculture. There would
‘appear ‘to be opportunity to expand: the use of thls teehmque on a
_ ooerdmated mterdepartmental bams ‘

8. DEPARTMENT OF THE INTERIOR

We do not believe that a smgle oentrellzed orgamzatlon for “ha.n—'

"~ . dling all phases of such techhology” isdesirable or practicable, becauge
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*of the quantxty of reséarch #nd’the dwersréy ‘of - the techmcal ﬁelds
involved. - On the other hand, this Department cooperates fully with
the ‘Department ‘of Oommerces Clearinghouse for Scientific and
Technical’ Tnformation in ‘the dissemination of published research

- results; with the Library of Congress National Referral Center for -

Sclence and Technology in  establishing direct contacts between
anyone with a technical _problem’ and the ‘technical Tesources miost
_ likely to assist him: and with the Smithsonian Institution’s Science
- Information Exchange in d1str1but1ng information on research in
- progress. We would support every effort to glve Wlder pubhc1ty to

e these very. useful services..

The reclamation viéwpoint is that est&bhshment of a combmed
‘centralized organization to tandle all phases of all technology transfer
operations would be very 'difficult, but that centralized 1nformat10n

. transfér technology could be apphed to indiyidual fields. * °

To illustrate the magnitude of a centralized operation, consider.

the Soviet experlment with centralizing translation; one pha.se of

. o information activity. ~Some 2,200 persons’are employed in scanmng,

evaluating, and translating activities in & single organization. If.
“the other phases of dissemination and retrieval were added, and
supporting persennel “considered, the resulting’ organma,tmnal gmnt

o “could become, very: unwieldy and quite. costly.

-‘We.endorse: the responsible-agent concept Whl(‘h has evolved from‘ :

L dehbera.tmns ‘within the Office. of -Science ., and .Technolo lg'y Under.

. this concept, that agency having.scientific, and technica capa.blhty
“in the giveri field would be responsible for-all govemmental informa-
‘tion activities in the field and would serve all agencies having para.llel
interests. ‘While we realize that this is, centralization to.a degree, it;

" is.not combined centralization, and thus information. transfer tech-,

o “of separate fields. . -

" nology can be developed mdnndually around the d1ﬂ'erent rEquuements

- Burean, of Mines : e
- *The Buréau ‘his had: 1o d1fﬁculty in’ transferrmg technology pro-
“grams to other Federal ‘agencies or the private sector. The success
of the Burenii’s transfer program is attributed to the variety of Buredu

o technical réports made available in’the technical press and’ in’the

Bureau of Mines publication series.The publication and information

. dissémination program 'is implemented further through contdcts and
. meetings of Bureau technical and scientific personnel with responsﬂ)le

representatwes of the educational and industrial community: - The
~Bureau’s personnel also ‘are members of and participate actively in -

" professiona) socleties through which media information pertaining tc

‘the Bureau’s work is disseminated. In-addition, representatives of
" the mdustry and the public at large- frequently visit the Burea,u s
facﬂltles which ‘are strategically located nationwide. -

- For ‘the reasons ‘cited above, we do not believe that esta,bhshment

o of & central organization to transfer ‘technology programs would be

particularly ‘beneficial to the Buresu of Miries.” However, we see no
objection’ to establishing ‘such 'an organization, Tt prnbably would

: " havé certain &dvantages, ove of which would be a wider dissemina-

tion and dlstrlbutmn of mformatlon pertammg to the’ broad spectrum
of Federa.l research : : . .
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e FEDERAL AVIA’I‘ION AGENCY, .

In erder {0 carry out a nstions] POIle with regard to 1l:he dlSSBml—.
nation of new technology, it follows that a combined, centralized

organization would. be required. But it should be conﬁned to only -

that responsibility necessary to carry out a national policy—not to.
implement it. The role of the ceéntral office should be confined to
. monitoring the-operation of the service. .The centralized organiza- -
tion should bé established based on recogmt,mn of the magnitude and
diversity of technological information generated. The necessary
functions of collecting, storing, and disseminating information, be--
cause of this magmtuﬁe and diversity, would best'be performed by a
system of data banks functioning within the primary data-prodiicing
%anlzatlens but operated under Govemment-mde standards ‘éstab-
ed by the central organization. Data bank mformatlon could be
made available to any requestor—organization ‘or individual.  The
" Fedeéral Governmerit would serve s a centralized “brokerage’” facility
with individual branches operatmg mdependently within’ their respec—
Cdvedisaplnes T

- 8 SMALL BUSINESS ADMINISTRATION

' I beheve thet, potentlally, conisiderable benefits to mdustrml owfh‘"--
of 'small ‘biisiness are -available from ‘the- accumulation-of federally ~ = -

sponsored research and development information. This" realization

of potential, however, requites considerable niew effort, for the present = -

methiod of ‘storing research -data in the warehouses' of the 'Federal
Government and of the various organizations which are ertlc1pa.tmg'
in e)ﬂstmg programs, is inadequate for ‘the purpose 1nten£ d. “Hence,
. o means must be devised to-achieve not only & transfer of know-how
from the Federal storehouses to State and State-connected storehiouses,

as is beirig donenow, but also an effective transfer of “how tose™ t.he'l -

'  Imow-how.

This is not to say, of course that what is being done is nonproducn" B

tive. ‘Our universities are ra.pldly becomirng . growing. research cen-
- ters, and are constantly engdged.in valuable scientific studies, - -If the
Government-stored information is efficiently assembled and complled
in the universities’ research centers or State clearinghouses—as it is

"now being done with the means provided under the State Techuical -

_Services, Act—the physical pr0x1m1ty thereof will enable their more
expeditious use by the researchers. - But, this does not fully serve the
purpose which the act is intended to serve; namely, not mere d'z,ssemz—
natwn of papers, but’ utilization of what they contain. -

The real crux of the matter is, therefore, that the. ma]onty of small

busmess organizations are: facmg -an msurmounteble problem of .

recruiting and supporting highly qualified staffs to decode the conterits
of the papers, which are becoming more and more locally available,

and, after decoding, to know how to make commercial application, if
any, of the decoded material. It is to cater to this specific need that.
the. State Technical Services Act should be .ufilized.. Since small
companies eannot afford the time, energy, and finances to do that
decoding themselves, the financial Assistance provided under the State -
Techmcel Services Act should also be used for-the purpose of determin-

‘mg whether or not the technlcal mformatmn therein ¢éan be’ put to '



. POLICY PLANN]ING FOR’ TECH:NOLOGY TRANSFER 153

o prac’mcal commerolal use by small busmess “Tn other Words feedback
-of commercial applicability -of aecumula,ted Tésearch reports and
findings to speécific industry segments is essential. If this is clearly
understood, small companies will be beneﬁted by Government-funded
o reseerch— a,nd this is what; in our opinion, the State Technical Services
At means by “dlssemmatlon’ = dlssemmatlon of practical cormmercial
__apphce,bﬂlty, smd not ]ust mere d1ssem1na,t10n of sczentlﬁo papers ;

9 THE DEPARTMENT OF HEALTH EDUCATION AND WELFARE

Th15 Department opposes estabhshment. of a8 centrallzed organiza-
tion to handle all phases of technology acquired by the Department—-
let alone to handle the technological information . acquired by all

" Government agencies—for the present, and at least until understand- =

“ing of information transfer probleme and methods for solving them
~ have progressed much further. First, wé do not think that ‘develop-

. roent of informstion handling orgamzamone “procedures; programing

-teclinology, and hardware has yet progressed to the point wheére such
a comprehenswe centralized cperation “would be productive and

- efficient.: ‘We also_question whether the technical and managerial
‘- manpower is ‘available for such an operation today.” Beyond currént
“avai ablhty of resources, we have severs doubts as to whether an

- -organization with such comprehenswe respongibility would ever pro--
vide service to its many publics at least cost, or even acceptable cost.
A related problem‘is that the personnel of such'an organization would
. reqiire sub_lect matter ns well as functional expertise; they would need

‘to keep up with subject matter developments of agenciés in whlch.

“they did not otherwise participate, and with which they would néces-

- sarily havea less mtlmate eequemtance than Would regular personnel

“. of the agency.

Further, in line Wlt.h our answer to questlon 4on pohcy umformlty,

o orgamzatmnel unity for the information transfer function would also

tend to eliminate diverse and innovative handling of information. -
And the' single ‘agency would ‘be’ unlikely” to' ‘continue the present
quality’ of service to'certain classes of Government ageney ohentele

- bemg well served today.

‘A centralcoordinating body, however ‘offers immedmte prospects
__'for improvement at a comparatively small investment in personnel

"+ "and financial resources and with low risk of disrupting existing serv-
© . dces. It offers the prospect of encouraging identity in terminclogy

and information categories, of cutting out unproductive duplication
i ‘the programs of the several agencies, of identifying and filling
significant zaps in information programs, of encouraging cooperative -
division of effort among State and private sector activities, and
- generally, of remonahzmg the entire corpus of national mformetlon
handling activities. Such an organization could proﬁtably be ‘au-

- thorized to conduct the research, experimeéntal activities, and demon-

_strations—especially those cuttmg 8CT08S agency lines—which would
provide the guides for future action. It could act as an information
center on'information systems and technology, serving both Gov-
ernment ‘and private organizations engaged in information handling.
And it could catalog ‘informiation’ on the “capabilities and serviees
of existing’ information systems for the beneﬁt of puhhc and prwate

' consumers,
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: G JOINT FEDERAL-PRIVATE OR FEDERAT-STATE DISSEMINATION AND'

. TRANSFER OONCEPTS, QUESTION 6

The 1dea of chartering s speclal corpora.tlon Whereby prlva.te funds ;
explmt publicly owned technology is exemplified by the Commumca—
tions Satellite Corp.” An. a.nalogous organization might be used "to

handle scientific and’ technical information and technology transfer.
" Most agencies (with the notable” exception” ‘of the Small Business

~Administration) rejected this suggestion for much the same reasons =

they opposed a centralized Government operation. The AEC felt

that the Government should not expand its.rele in converting’ innova- - -

~ “tion to commercial. use but tha.t a Comsa,t type of mst1tut1on could R
" be of service. Sy
The other concept on W]:uch the subcomm1ttee sollc1ted comment is

essentially that embodied in the State Technical Services Act. Wlth .
the exception of some reservations by the DOD and DI, all agencies

beligved there. was merit in this approach.  The DHEW noted that -

special functionally designed regions might be more appropnete tha.n
State boundaries for technology transfer centers.

.Excerpts from the. repl1es are quoted below NASA’S comments
were. mcluded in questlon 5 T A R ,

1 DEPARTMENT OF COMMERCE

Wlth I"3‘3P90t to 5(&), we can only. reemphasme our p051t10n sta.ted R

in Tesponse to questions 4 and 5, which is that the Federal Govern-
‘ Illaenl dshould not seek to. estabhsh such an. orga,mzatmn but ra,ther 1t-
‘shou ; .
o (a) genera.te pol1c1es which help the prwate sector orgamza-

t1ons in the identification and analysis of their own needs, and g

. .....in the coupling of such needs into the Federal store, and -

.(b) collect all the Federal technology mformatmn in one pla,ce o

Where it is organized and accessible. . . oLl v
With respect to qitestion 6(b), we must observe that the concept is
sitbstantially identical to the State technical services program. - We
believe that by expanding this program at an approprlate rate and by

increasing the coverage and referral services of the Clearmghouse, S

the mechamsm of the technology transfer concept of ﬁ(b) Is in hand

2 DEPARTMENT OF DEFENSE

The Department of Defénse is unable t6 prowde comments on thej
suggested concepts for Government-private sector technology transfer
since we feel that the worth of formal technology transfer mechanisms
must be evaluated in relation to the type of technology to be frans-- -
ferred and the benefits to the intended recipients. . For Defense~
developed technology, the Department of Défense procedures previ-
ouelyf enumerated are consldered sufﬁc1ent for effectwe technology
frarsfer, '

“We do* Tecognize’ that in certain cases such as nuclear power nd R

orbital commimications systems, Government assistance may be fe-

qirired in the public lntereet to fully explo1t avaﬂable technology on. a' o

t1mely bas1s
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‘3. ATOMIC: ENERGY COMMISSION

The ﬁnal process in the transfer chain mvolves the conversmn of an
innovation to commerecial use. The activities-in this process include

] ~ addiional research and develogment ‘engineering; tooling, manu-
~ facturing startup, market researc

and the financing of these activities.

- It-is-our opinion that the Federal:Government should not take any -

7~ more-active -a rolein: these conversion aetivities than it now takes
* through the ‘existing Federal programs such /s those of the Small L

" Business Administration.

It would seem that a COMSAT—type orgemzetlon could perform '

th1$ role particularly if:it consisted of a consortium of consulting and

- management firms, privately established research and. development

. firmsg, private institutions and the universities; including their satellite

~research organizations. Such an organization could-provide not only.

. the physical facilities but elso the professmnal stafl needed in the'
. conversion process: -

In summary we have tmed to suggest what we bellewe is the proper

'role of ‘the Federal Government in the transfer process.. In' our
_ oplmon the Government should participate in those activities which
' are necessary to insure that industry is capable of exploiting an inno~

" vation.  The private sector should, in our judgment, provide those '
act1v1t1es reqmred to convert the' 1nnovatlon to eommereml use. - - o

i DEPARTMENT OF AGRICULTURE

(a) Thls Department serlously questlons the. feamblllty of a legls-'

latively - chartered - “COMSAT -type corporation - to  use . private
" financing for the exploitation of the type of teohnology ﬂowmg from:
. OUT Programs.’ -

Few "of the. sclentlﬁc advanoes based on agrloultural researoh e:re"

= - federa,lly owhed since most-are fully disclosed . to -the public through
- publications. Patented processes assigned to the Secretary of Agri-
_culture are freely licensed on a nonexclusive basis.. -In general, there

is not a need for subsidized exploitations. While recognizing that
some -technological advances are of such magnitude and: complemty

as fto warrant the COMSAT-type approach, we beliéve that the
“procedures’ involved “genérally would not hasten the adoptmn of
. new technolo E’y in sgriculture.

{b) Individual State programs of the extensmn service type pa.rtlally

. _funded by the Federal Government, have proven their usefulness in
© - the dissemination -and application: activity. " We ' endorse -this' ap-

-~ proach.  Other types of State programs¢ such as unlversfﬁy research
 foundations may or may not be fully' compatible with Federal objec-
© tives in hastening the explmta,tlon of new technology stemmmg from'
o Federa,l programs ' . - ;

. 5 DEPARTMENT OF 'I‘HE INTERIOR :

Our dxsagreement W"lth the concept of & single centra,hzed organlza-

' _'_tlon for handling all phases of technology also applies to .2 COMSAT-
“type corporation and to “one unified Federal collection and processing
~organization” in connection with individual State programs. How~
" ever; the State technical service programs authorized by Public Law
o 89—182 seem to serve the pm'pose enwsa.ged by your question- 6(b)
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‘6. FEDERAL AVIATION AGENCY

Tt is conceivable that’ eithei' of the two-""opfi()ns _suggested B

" your letter could perform the function of technology transfer siccess:. :

. fully. Based on comments expressed on the preceding two questions,

however; we endorse the sécond, a system-of Federal collection and'-
processing data- banks available for information and advisory service
to the ‘individual State. organizations already functioning under-the = -
. State technical Services Act of 1965. It is logical to considerthatthe” -
- individual States are intimately acquainted ~with the industrial’ -.°-
capacities available within their borders. : They are in-a position ‘to - ;
“éxpertly analyze the nature and: extent of technological applications
sutted to the industrial forces available to them: With Sucg a broad
structure of ‘organization already in being, the practical point of view
dictates that it be used for this'purpose. . ond et e

7. SMALL BUSINESS ADMINISTRATION =« o

;‘-'.‘rWe.a,re gll‘féétly interested in tHé,dppi'odch—n:leh'c:ionedj'. in. thesub- e
committee’s report. in: the Congressional Record of October 17, 1966,

namely; the/organization of-a federally chartered COMSAT-like.

corporation. ‘We have followed for a dong. time with great interast
the activiiies: of a British .quasi-governmental agency, the National
Research Development Corp. (NRDC), which is designed to accom- -
plish the same ends. as the COMSAT-like corporation envisaged by
the subcommittee. NRIDC’s purposes are, essentially, to secure the
use in industry of sthe inventive results of research paid for, or con- :
- tributed by-use of Government funds, and"of other:inventive resilts . -

'

‘of public- importance which have, as yet, not been developed:and = =
“exploited.” The functions of this organization are laid down:in the. ~.<:%

~ British Development. of Inventions:-Act, 1948, as -amended, ‘with -
which the subcommittee is undoubtedly familiar: "+ - .

-+ 8, /THEDEPARTMENT OF HEALTH, EDUCATION, ‘AND: WELFARE

.- Thig Department prefers reserving judgment.on the general concept
of -a privately. financed; federally chartered -corporation.to. exploit
federally owned or created technology. “We do .offer comments on the -
type of concrete proposal which might be found attractive. .- ... =
. The proposal should reflect comprehensive analysis of prior similar <. -
or related governmental and private operations, and-furnish convine- -
ing evidence of the potential benefits of the service to be provided,
- prospects .for adequate Tévenue, .and so- forth. The proposed cor-" -
poration’s ‘powers- should be carefully delineated. The. programs - -
authorized should be. precisely stated, and the financing permitted .. -
“should, at least initially, be limited to a modest figure. - The corpora- -
" tion should be self-sustaining, generating both its own initial capital-

and sufficient revenues to-cover its operating .expenses. It should be -

required to reimburse fully any Government agencies it is authorized =
to edll vipon for any assistance beyond that which would otherwise'be -
made available to an individual or organization in the private séctor. -
It'should in no event be permitted to overload the personmel or other -
resources of Governinent agencies. It should be given no “captive”
“eustomenrs, either in ‘or out of the Federal Government. - In other -
~words, it should from the beginning stand or fall on its own merits. .- *
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7 -Depending on suéh variables as the technological subject matter

. 1o be handled, the corporation should make its services equally useable
.7 and available to all segments of the business community (both large-
..~ and small businesses) and to nonprofit organizations and non-Federal
. Government agencies. : . S
2o Bubject to the foregoing limitations, this Department endorses’

+ further investigation of the “Comsat” type corporation concept, and

“ would probably favor a pilot project limited to a single, specific area
% of technology. The Depariment’s position on such a proposal would .
-7 be based, in any event, on its analysis of the detailed, concrete terms -

--.of the proposal. - =~ ‘

"7 . The proposal for a unified Federal technological information
‘7 collection and processing agency (function (b) and perhaps part of
‘function (@) of guestion 3) coupled to 50 independent State agencies
. ‘performing dissemination and application functions (functions (&)
0 and (4) of question.3) has many of the disadvantages of the centralized
. .~ organization proposed in question 5. Tt has additiorial digsadvantages:
.. in substituting 50 agencies for one, it would eliminate the economies
- of scale which are possible in certain types of publishing and dissemina-
© - tion aétivities; it would require expertise in 50 organizations to select
" technological developments warranting pursuit of new applications;
. and in-most cases it would interpose a new bureaucratic layer (State
" -agencies) between the technology creating agency and ultimate users.
.- There may be cases in which State agencies are better able, by

o reason of their acquaintance with local needs, to identify the cate-
" - gories of information suitable for local dissemination, the develop-
© mients which are particularly promising, and the audiences to informi.
. .But the limited number and value of such cases is suggested by the
. fact that the programs of industry, private service organizations,
© education and other non-Government parts of our society are not

- - ‘usually “organized on the basis of State geographical boundaries.
.. It is worth noting that many Federal Government programs adminis--
J tered on a geographical basis are condueted through special func-
¢ " tionally designed regions rather than according to State boundaries.
- 7-State administered technological information projects do provide
~ a mechanism for starting with a locally experienced need or problem.
... to try to find & technological development to solve it. The State
.. 77 Technological Services Act of 1965 appears to offer the States such
- .an opportunity to try to find help for local problems from Federal
#: 7 sources, including Federal technology; this effort deserves.sympathetic
.-/ - observation. How productively this program works should indicate
. -the value of participation by State governments in the technology-
. “transfer process. ' ‘ : : -
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f_-‘ XI. ANALYSIS OF CONTRACTOR REPLIES TO QUESTIONS ON-
| - TECHNOLOGY TRANSFER

In December 1966, the .subcommittee sent lett.ers to 17 large
, _-1ndustr1a1 oorporetrons which are pnno1pa1 R.'& D. oontraotors for
: Federel agencies, soliciting their views on:
17017 Thé general subject of technology transfer. :
Co 2l Present and prOJeoted Federal poholes mvolvmg technology
utrhzatlon
3. Operatlon and effectweness of present Federal progra.ms
- whose objective is technology transfer.
Spemﬁoa]ly five key questions were asked in order to ‘obtain infor-
mation to prepare the subcommittee to- define s public policy with

o -'respeet to the Federal role in technology trensfer rI?hese questlons
',Were

1 "What responsﬂalhtles (Oontraotual ‘or otherwise) do_ you

L ‘:reoogmze for the.identification and reporting of new tech_nology
- ‘scquired under Government contract?

© 2. Do you have special mechanisms {outside of norma,l com-

S _ munications channels) fer transferring technology among de-

" -partments, la.bor&torles, or Iocatlons Wlt,hln your own or:
' },ga,mzatlon‘? : ,
3. 'What are your views ob: requmng contraetors to report new
N -:'_".teohnology‘?  What proprietary and’ patent OWnersh1p problems
_ - arise from such a Tequirement? .

" 4. Pleage comment on any pa,rtrolpamon in emstmg Federal
*agency technology utilizations, either as a’supplier of information
. orauser. What are the 51gn1ﬁoant opportunltles and Weeknes.%es
win these progrems‘?
i/ 5, What are your views on a ]Omt Government and prw&te
.- sector organization to exp101t federa]ly oontrolled sclentlﬁo
- knowledge? - :
'I‘he replies are analyzed for eaoh questlon and exeerpts Of mgnlﬁ-

- cance are reproduoed beloW

L A RESPONSIBILITIES FOR REPORTING NEW TECHNOLOGY QUESTION 1

. ' The answers indicated a clear acce%ta.nce of the responsﬂnhtles
contractually imposed to report new technology. 'Specific reports are |
made on inventions and mnovetlons of patentable character and on

' ‘the technical work done in the course of the contract. NASA’s
~ “new technology” reporting requirements were particularly singled - -
. out as gomg beyond the normal requirements of other Government

agencles: - The corporations  assigned-‘varying degrees of importance
" to this responsibility. Some viewed this function as a primary element,
of the R...& D. process and have given this responsibility to specific
- Umits within their organization. Others supplemented ‘reporting with
working level discussions between engmeermg, program management
and Government technical personnel S e
1E0
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Conversely, one corporation complained of the conmderabie tlme"

and effort involved that otherwise might be applied to the prime . s

purpose of the contract.” It can be inferred that any expansion of -
reporting requirements might meet with resistance from those who
saw t}:us 8s & Iesser respon31b1]1ty

EXCERPTS
Aerojet General Corp

We identify and rg{port new- technology aeqmred under Government eontraet" e

by way, of invention diselostire reports, whieh are in addition to regular technical
reports, AerOJet has a liberal publication policy, and, éncourages its technical
people to write for publication in technical journals which have a wide distribution -
in the scientific and business communities. In the last five years, a total of

spproximatel§: 550 articles have been: publishied by Aerojet authors. -Techniesl =~

briefs are pubhshed at 1rregular mtervaIs a.nd are used both thh.m and w1thout =
‘the company.. . e . : o ‘ :

‘Sandia Corp

‘T releasé of information to the pubho by Sandla Corpora.tmn isthe respons:-' s

b]].lty of the Director of Information, 3400, and the Director of Staff Services st -

.- Livermore, 8200, or their authorized representa.tlves While the preparation and )

releage of unolasmﬁed information, both technical and nontechnical, is encouraged,
it is important that applicable rules and procedures be followed in order that the
“Corporation may fulfill its obligations to the AEC and maintain as high a standa.rd'

- of ‘quality in reléased 1nforma,t1ou as: m the other produots for whxch zt 1s re-~ ' R

- gponsible.
Westmghouse Eleotrle Corp

'Weetlnghouse ‘faels a very strong responaublhty o comply fully mth our obhga- -

tions and had'a firm policy of supplying this information as quickly and sas thor-
oughly as possible. For this purpose, our Research Laboratories and iiany other
organizations in the Corporation have identificd specific personnel to be responsible.
for identifying and. reporting technicdl achievements obtained from government-
sponsored work. These people work in concert with the tecknical specialists

on the contract to provide a thorough review of thoee 1tems whmh were derived T

ae & result of our- contractual effort:
North Amerlean Awa.tlon, Inc

' North American recognizes the general benefit to be derlved through w1de--"-~_- o

spread availability of techinical dats. Accordingly, we have established specific
reporting functions ab edch of our various corporate divérsions whose responsibility
it is to identify, document and report new' technology as it is “‘generated. " These .

reporting functions have been set up in compliance with the requirements: of the - "~

standard contractual provisions of the Department of Defense, the National
Aerongutics and Space Administration and other Government agencies. We be-
lieve that the clauses presently used for this purpose adequately provide for suita-
bie treportmg of new technology arismg from the performance of Government
contraets. - : i R G

ng-Temco-Vought Ime.: : ¢

In addition to: dlsclosmg new teehnology as requlred by oontract we: supp]ement -
stich distlostres through close working level discussions frequent]y held between
our engineering a.nd program ma.nagement personnel and government teehnma,l
: _personnel S

“The Boemg Co.:

In a.ddltlon to these contractual obhgatlons we recognlze other responmblhtles
The program of the Company for its “Independent Research & Development”
is’ submitted ' annually to the government for technical evaluation. - In this
‘program resulis of past activities, references to technical reports issued (which -

are available to the government), and identities: of principal investigators aré
given. These gerve as an effective means.of communieation of -plans. for snd-

results of our non-contracted R. & D. that, together with reports of work under

contract, serve to give vmbrlxty to the government of the entire R. & D effort of L
" . the Company R
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Grumman Alrcra.ft Engmeermg Corp::

In addition, we recognize a responsibility to make technmal information avell-' i
able to all industry. pursuant to the NASA program of techinology utilization.
" For example, a paper entitled “Maximum Utilization of New Manufacturing
Erngineering Technology” was given by our Mr. K. C. Negbeda Vice President
and Director of Manufacturing before the Society of Automotive Engineers’
meeting on October 4, 1966. This paper, a copy of which is enclosed, presented
brief summiaries of our ¢apabilities in the manufacturing area and 1nv1t.ed inquiries

should the meeting attendees desire addmoual information.

Dougla.s Aireraft Co., Ine.:

We must admit that considerable time and effort of our techmcal and admin- :

- igtrative employees is deveted to fulﬁ]hng the technology reporting requirements

of Government contracts,” partmularly those of NASA. Such requirements do
tend to detract from the available time of such employees which might otherwise
be dpplied to the prime purpose of the contract. As you know, the scope of

© . NASBA’s New Technology clause is extremely broad and compliance results in

. added cost to the Government and the coniractor. However, we endeavour to
meet all such reqmrements at the least possible cost to our company and to the -
Govemment T - . . .

o B INTERNAL MECI—IANISMS FOR TECHNOLOGY TRANSFER, QUESTION 2 '

_ TWO typee of meoha.msms exist in addition to the normal communi- |
,cetlon channels for transferring technology. First, there are perma- .

. nent mechanisms such as an interdivisional council eetabllshed by one -

~ of the corporations. One of the council’s functions is to encourage
* technology tra.nsfer emong d1ws1ons ~Becond, there are ad hoc
. mechanisms in-the form of seminars, symposia; -and conferences

'~ convoked ‘to-discuss a significant development or a pressing problem-

and interdivisional research teams formed to tackle a project that cuts
“across divisional lines.: . _
. =Other than these, normal meetmgs are scheduled Whlch brlng
' together scientists and engineers who have a common interest in some
“technical field. Informition systems have been designed.(to a large
gxtent oomputerlzed) which can be tapped by researchers When they
esire e .
At is dlfﬁcult to tell from the- responses how. aggresswe ea.ch corpora-
tion’s.policies are in fostering technology transfer. The answers were
-not comprehensive enough to make a hard judgment- on this. It
“seems that, except when particular problems come up, the technology
is transferred only when the user individual or research team con- .

: .~ cerned initiates the action. One corporation does pass-technical data
TLto its Subcontractors and supphers, the vast ma]orlty of whloh were
- small businesses.

-~ ¢ Owerall each corporatlon was mterested in encouragmg technologv
: transfer inhouse. Two respondents could not see the need to go
beyond normal cominunications channels. One’ corporation, however,

. ‘tended to discourage or retard the process in a specific circumstance;
_namely when a division requested research assistance from the central

. research laboratory, the techrology developed was not o be trans—
_ _m]tted to other d1vls1ons wmhout the eponsor s euthorlty

EXCERPTS

The Boelng Co

“1In'some ‘cases ad ‘hoe techmeal teams ‘are formed with representa.tlves from’
. several d1v1elons for'the purpose of workmg on. techrucal problems: of Compeny
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- wide interest sueh as atmosphenc turbulence, Lstruetural fatlgue, and no1se o
- ‘problems. - O . , :

Lockheed Aucraft OOIP

- Beveral years ago we establishied ‘a Corporate Research Councrl under the
dxrectron of our Corporate Chief Scientist, Dr. Roy Smelt, and composed of the
director of reséarch from each of the d1v1slons Its task i& to review the scope
and content of the corporation’s reésearch program, not only to assure that the
quality of research is high and that interdivisional redundancy is eliminated, but’
also to encourage transfer of the new technology among the d1v1sxons, a.nd to
emphasize the exchange of ideas among the researchers themselves: . LS

- North. Amerlcan Aviation; Ine.:

* We have found thit one of the host effectwe methods Of teohnology transfer i T

by way of personal contact and exchange of knowledge. To facilitate sieh ex-.

change, technical employees are described in's computer data bank on the basis . _‘
of their partlcular knowledge and experiexice, and when & need arises for their -

expertise, they are quickly identified by a computerized data retrieval system.

Besides transferring technology within North American we algo pass technical
data to subcontractors and suppliers as needed for proper fulfillment of our pro-
grams. ‘On some occasions when there was previously no supplier with satisfac- -

tory technieal eapability, our technieal aid in establishing such a supplier has: e

been c¢onsiderable. ‘Much of this infusion has gone to small businesses; which

constituted nea.r]y 15, 000 out of a,llnost 17 060 North Amerlca.n supphers in_ the 2

1966. fiscal year.
Genera.l Motors Corp

As io your second questlon, General Motors Corporatmn has 2 eentra.l Tesea h
laBoratory, a central engineering staff, and other operations which are intended

10 éngage in vesearch and development -4t the oversll Corporate 1ével: The
findings of these staffs-and activities with respect to the general work performed: . -

are made available to the various operating Divisions through reports'and tech-
nieal committees which include representation from the Corporate and Divisional
levels. On oceagion, these staff operations are requested by a Division to under=

take a specific resenrch problem. In such instances their results’ are not trangss

mltted to other Divisions without authonzatlon from such sponsormg D1v1sron
“Pan’ Amenca.n World Airways: e S .

Wlthm our own Compa.ny, we utilize normal teohmca.l eommunlcatlons han-
nels such’as reports, technical library, conferences, group briefings ,written cors
respondence and direct verbal or telephone communication for transferring. tech~
~ nology: Th1s has been a,dequate in the past. and no specm.l meohamsms appea,r to

be required. : L o : : ¥

:-Union Oarb1de Corp

TWe" do not have any speclal mechamsms (outs1de of normal techmcal o
-munications’ ehannels) for transferrmg technology among’our vanous depart-
ments la.boratorles or 1oos,t1ons AL Lo :

O PROPRIETARY AND PATENT PROBLEMS ARISING WHEN
RuporTING NEW TEOHNOLOGY, QUES'I‘ION 3

“Several corporatlons evinced a concern that re ortmg new’ teoh 3

- nology too soon or too extensively would be harmful to the proprietary. -
rights. of the corporation. The issue seems to hinge on.the division :

between private or commercial and Government contracted research.

One corporation stated that new technology developed . within their
commercial research and development program should not under any -
circumstances be reported to the Federal Government. Another
corporation found that frequently it was extremely difficult :to.dif-
ferentiate between new technology resuliing from Government con-
tract a,nd new technology produced using oorpora,te funds. And_' .
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stﬂl another sAwW that a,ny expansion of Government re ortmg ret -
quirements would drive & wedge between private and public research -
‘and development programs. On the other hand, the synthesis of new
~ technologies into & product ready for production: ‘seemed to be the key
to'one corporation’s proprietary mnterest rather than the bits and pieces
. of new technology. .One respondent felt that the value of* reportmg
" was questionable unless the new technology was mcorpor&ted mto
hardware delivered fo the Government. -

With such ‘a variety of viewpoints it is not poesable to dra,W any.
' final conelusions except that this question has served to expose a
prlvete sector conoern whleh ]ustlﬁes further study o

EXCERPTS

Greneral Motors Corp

There 1s, however, a mgnrﬁca.nt dlﬁ'erence between suoh Government coutraet .
- orlgma.ted technology and a contractor's proprietary. technology.: Since-pro-
_ prietary technology i 15 the result of private’investment, it is generally recogmzed as-
fundamental {0 our./‘way-of-life’’ that the originator possesses property rights-in
_:such, teeh.nology which rights are protectable at law. . It is also genérally recog--
‘nized that an important factor in maintaining & hea,lthy and expanding economy: is .
the econtinuing growth of and-investment by privale industry in the. development-
oinew technology and innovation. It is essential that the contractor’s rights in
* his proprietary. technology be maintained inviolate in order to preserve the incen-
tive for such investment.. We therefore do. not beheve that a (:Ontraetor should be .

e '_ reqmred to report propnetary technology

Westmghouse Corp:t

" From our experience, we have found that it is frequently extremely dlﬁieult to

‘détermine. the specific technical accomplishments, that have been actually a direct
result of & government contract and those that were produced using our corporate
funds. In faet, many governmeént-supported pro]ects are initiated only after
the ftechnical feamb:llty of a new coneept has been successfully demonstrated by
industry-supported exploratory efforts. -The resolution of the proprietary aspects
‘" ean and hag caused considerable debate in the past. In our judgment, agsignment’
-of proprietary 11ghts to. the. industrial .contractor can be of significant benefit
" toward government objectives since the government will have full opportunity, to
use the 'development, but the added incentive given to industry in this’ way can
_significantly enhance the effectlveness of government expendxtures

;":Lockheed Aireraft Corp.:

_Asan addltlonal pomt, a Government pohey whxch eombmes requu'ements fors
extenswe reporting, of the technology utilized in contract performsance with Gov-
ernment ownership ‘of any iniventions relating to the colitract work may force -
" ¢ompanies to insulate their Government-oriented research and development wark
" from- that -direeted toward commerelal e.pphca.tlon As a result both - types of

effort Would suffer.
»The Boeing Co.:

Propnetary ownershlp conmderatmns, other than patents, usually develop only .
in"cohnection with worlk that is directly related to a product line which the de--
*veloper hopes to offer for sale. -The protecting of these proprietary interests has
traditionally been the policy of the, DOD with the objective of promoting aggres-
sive competition between contractors. It is our belief that the .incentive to gon-
._tractors  to' produce superior products is énhanced by such a policy.” These
" proprietary eonsiderations relate much more to the’ eynthests and mtegra,tmn of
technologxes than to specific itemsin a: speeifie’ techmcal dlsclplme o :

) Grumma.n Alseraft Engineering Corp ‘

“In'those. instances where. the new technology ig utlhzed in the ha.rdware dehvered
to the Government, the prompt reporting of the new technology transfers that
knowledge to the Government earlier than would otherwise oceur: However,
When the new technology i s not utilized in the hardware furnlshed to the Govern—
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" ment, it is usually for the reason that it involves that which is eithér"'irjipraétida,l, .

ppstly’, and/or unsuitable and we therefore question the value to-anyonein report-
g such new technology. We see no propriefary or patent ownership problems -
arising from the reporting requirements for the reason that ownership and other -
rights are spelled out in the New.Technology Clause of NASA contracts, the Patent
Rig%lts ._Ela.u_se_'o_f DOD contracts, as well as the Data clauses contained in those -
contracts. . . e o

We recognize a clear obligation to report tiew téchnology to the government
agency who-sponsors.the work which gives rise to'that new technology, and believe

that we discharge this obligation-more than fully. -We do-sometimes encounter. - ’

difficulty in-establishing just which contract supported which invention. to our.
own satisfaction. The problem is not one of aceounting, but'is rather related to

“the infrinsic problem of identifying the precise time of an invention viga-vig . = -

contractual charging -and the collateral ‘eontributions of various contributors,
"many of whom may be carrying multiple responsibilities. We sometiines encounter -
a problem in trying to establish to the satisfaction of our customer whether a -

" _concept was conceived and/or reduced to prattice prior to-initiation of a-etntrict

or.in. connection with the contraet. A good deal of our ereative work is supported
out of company profits and &arovides-the basis upon which major. program develop--
ment confracts are awarded to us. After-the fact, it-sometimes proves difficult to” -

disentangle the invention and its application. The basic NASA Jegislation eauses™

us considerable eoncern in' thiz respeet, if it s to be used to ¢laim a’ company-
supported patent on the interpretation that ifs reduetion to actital practice ean
be made only in'space on a- NASA program; If this atfitude i§ maintained, it will
-act-as a discouraging factor to many companies-who have contributed importantly
to space technology ouf of their own funids. The DOD patent position 15 different-
and generally encourages the development and -confribiition of new copcepts 'by-
the company. However, this entire-question of patents, and the wisdom’of govern-
" ment ownership thereof, deserves careful consideration, o

“oo D -ParticreATioN IN Feperin TEcENOLOGY TTinizaTion 777 -
oo _"Procrams, QUESTION 4 B '

- Almost &ll of the corporations that responded were participatingin-
the NASA Technology Utilization program both assuppliers and users.- .
While this was the only transfer program cited pér se, use of Fedeéral®
information services such as those providéd by DOD and AEC wasg
Cwidespread. U oL o e i o el
The comments included favorable and unfavorable attitudes. The -
idea of information flowing to industry from Federal centers was -
applauded by some becatiise assistance was thereby provided to solve . .
eéxisting problems and to avoid expensive duplicative research and:
~ development.. ;. .. o . i e e I In
:On. the other hand, several corporations challenged the Technclogy: .
Utilization program in theory or in practice. = Criticism was expressed-
that the requirements of the commereial sector were so different from '
those of the Government sector that transfer would invélve consid- -
" erable additional dewelopment effort, . therefore usually precluding
utilization. From -another angle the T'U program was considered the -
right ‘approach’ with the wrorng technology. The extremely high
reliability requirements and other esoteric features of NASA-fostered
technology would not have great applicability to the cost-conscious’
commercial sector. -While -one response indicated nothing mew-had: -
" been recetved during their participation in the TU program, another

saw “spinoft” as a phenomenon that occurred between an industry . =
and the comimercial sector directly and not indirectly through or as

a result of Government activity. .. . -. . ..

.
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Three umvermty respondents agreed with the need for d1ver31ty in-
: approaoh Thé matching fund requirement for OSTS participation
" was noted as 4 weakness in that good ideas for transfer experiments
R oould be sponsored in other programs W'.lth fuil Federel fundmg

e i\: N & EXCERPTS

North Amerloa,n Awetxon Tnec.:

oL “We believs that these programs are of mgmﬁcant beneﬁt to mdustr “riot only
RN ‘in:providing assistance in solving existin, g problems but also in avmdmg what
mlght otherwise be expensive regearch and development work to.obtain informa-
" tion that is already available,  However, there are some . inherent weaknesses in
document oriented information systems such as. those just deseribed, .the main
-one being inability to identify and retrieve only that-technical mforma,tion which
is applicable to the solution of a speclﬁo problem w1thout the neee551 ty of rev1ewmg

the vast amount of available. data, -

Weetmghouee Electrlo Corp.:.

. " Thus far, Westlnghouse has used to a° lnmted extent gome- of the: teehmca,l

'mnovatlons that have been. reported but we have not found many -applications

- forthe results-of the techhology utilization programs. Westinghouse has appreci~

- ated ‘the opportunity. to review the inputs from the governmental sources but our

independent ‘programs-in the same areas usually provide preferred solutions for

. our industrial and commercial use. Economie-solutions have not generally been

. "obtained from: governimental -sourceés beeause the spacé and militaty technical

. requirenients . differ’ markedly from-those impoted on commercial -applications.

For example, weight and size frequeritly are not. of critical importance in ‘com- .

mércial ‘equipment, but cost and cértain other:requirements: are.: In-our judg-

. ment,~the “technieal ‘accomplishments - of * Government-sponsored ‘development

programs have ‘been-impressive but these developments eannot be expected to
__ha.ve frequent use in commereial, industrial; and consumeér-criented items:

.7+In reviewing- our: thoughts on this sub]eet we feel: that perhaps one:of the

- weaknesses in‘past utilization programs isthe' great difficulty of effectively demon-=

_etratmg theusgefulness of the technological achievement in'a manner that excites

interest for industrial ahd commercial applications, Many of thése aceomplighs

~ments have not been brought to a developmental status which suggests that the

- technical and ecoriomic feasibility are highly probable. " Industry must éléct to

;- investlarge funds to extend the development sufficiently to properly:evaluate -

. the nsefulness; ‘because this serious void exists, it is our belief that- ma,ny of the

- items-that have potential value are not pmked up a.nd pursued . ‘

'Lockheed Alrcraft Corp

- s Teimay be, as suggested | in the George Washmgton Unwer51ty report thet the
. N'ABA ‘programs,” with their extremely high reliability requirements and - their
other ‘highly esoteric features, are not the types of programs which- could be ex-
“pected to have the highest level of specific techiniological developments adaptable
. to comimercial effort. - However, the NASA prograing may well afford your sub- -
< cominittee the best “laberatory” for €xamination of the effect of a h1gh1y motr—
vated Governinent program directed toward teehnology ‘bransfer :

Grumma,n Ajreraft Engmeermg Corp

" We'receive the NASA Tech Briefs and other pubhcatlons a.nd ma,tenak from'
NASA Headgnarters and, of cotirse, a5 a contractor to NASA contribute to that
. source of inforrhation. Insofar as the significant opportumtles and weakncsses
.. -of that program are concerned, it has been our expérience that mueh of the ma-
" terial received, and p0531b1y the major portion thereof, has not been new to' Grum-
man. In this connection, however, it must be recogmzed that Grumman is a
large corporation employing many highly qualified and gkilled technieal personnel
and that this experience probably is not shared by the hundreds or thousa.nds of
. smaller compames reeewmg this matenal from NAS T .

_--Dougla,s Alrcreft Oo Inc o e e

“We are of the opmmn ‘that those 1mporta.nt 1tems representmg spmoffe from
Government ﬁnanced programs would normally be transferred to the clvﬂlan
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economy . by the contractors involved., In other words, . contractors deve]oplng
or disecovering an item that may be salable by them or licensable to others for sale
would indeed be remiss in their duty to.themselves and to. their stockholders if
- they failed to pursiie such developments. Well-mana,ged organizations just do
not pags up such opportunities.” In these Instances, itis possible that the transfer
of information to the civilian economy, improvement of produets, and the asso-
ciated economic growth of the country would be accomplished by individual
contractors at a lower -cost than that presently expended by the Govemment in
- attempting to promote these items. s =

~Massachusetts Institute of. Technology

“‘However, technical irihovation is' only one aspect of ‘the" problem aud we alsé

have mueh to learii’ about other aspects of technology ‘transfer, including the -

miost effective role ‘of the'Federal agencies, the proper degree of centralization
_of various levels of activily, how to eouple the information generated ‘and “the
spesific -interests ‘of potential users, developing & bettér understanding of the
infiovatich' ‘procéss ‘and the -factors essentisl to suceessfal *entrepreneurship,
understanding the speeial problems of small businéss with limited seientific and
technieal resources, creating the most effective form. of referral service or informa- -
tion centers, and learning how to foster receptweness to mnovetlon m prlva.te
concerns and overcome attitudinal barriers. :

Clearly, the process by which technology can’ be transferred fI‘Om 1t-s pomt ‘of
origin-to utility in snother context is extremely complex. ' Too little is known
about the total process. - It is for this reason that we feel:that the -greatest op-
portunity and strength- of the existing Federal progrs,ms is theu' mu1t1p11c1ty and
the1r differencesin emphasis and approach.

- The Seience: Information Exchange of the Sm1theon1an Instltutlon w:ll prowde ‘
valuable insight into-the referral function by -which those with: similar interests

but :widely different: affiliations and locations can: be coupled together.- The -

Commeree:De artment’s Clearinghouse for Federal Scientific and Technical In- -
formation -will gain.useful experience with: centralized abstracting, 1ndexmg, )
pubhshmg, bibliographing, literature searching; and.document dissemination. . |

On the other hand, the NASA techmology utilization program and the AEC’s

jechnology utllizatmn program : are providing useful -information on.a variety - - - ‘

of techniques for taking the technology to-the.user, encouraging- its. acceptance,
and assisting in its development, and these activities are dependent on ;5 ‘com-
‘ plete understanding of the technology orlgmated by each of the ageuclea.

" "University of California:

In regard to the State techmcel serviced progre.m we’ have encountered feur'
_ma;or weaknesses  First, matching non-Federal funds have -been difficult to
obtain, and this has Jimited the number and type of programs that we have been .

able to starf The faculty who are most likely to be-able to present new tech- . - i

nology of use to industry are the ones most likely to have ‘research contracts

which do not require matehing funds, and they usually do not have the time to - L

try-to obtain matehing funds. Second, the Office of State.Technical Services
(U.8. Departiment of -Commerce) has empha.smed that this:is to be an action
program,- and owmg to this there have not been sufficient funds for planning
purposes. - Third,  although it. would seem that this program was to be a State
rogram, there has been so- much direction from the Office .of :State Technical

ervices that there is not sufficient opportunity. for local initiative. - This.has
resulted in delays and relatively unimaginative programs throughout the country.
Fourth, funds are not available for purchases of equipment. ~ This'liniits libraries
in makmg better use of available documentation, and it Timits especially the type -
of demonstration projects that can bé undertaken. If a new method of solid’
waste disposal, for &€xample, is to be demonstrated, it is not, hkelv that Jﬁhe ma.]or
components of the facility ‘can be rented. . .

If these weaknesses can be overcome there are several opportumtwe thet can -
be expioxted First, libraries could obtain funds to purchase the necessary
equipment o use the mierofiche copies of reports that are being distributed by
Government agencies. It is not economical to use this new techrnical informa-
tion format if the equipment necessary to use the format is not available, Second,
some faculty members who are now almost entirely tesesrch-oriented could’ be
encouraged to spend more effort in making their results available 4o industry.

A major opportunity that the program has already presented has been the de- S

velopment of closer lla.lson between mdustry and umversmes _
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Umversnty of New:Mexico:

T As faF &5 the process of- technologv transfer i lS concerned I beheve tha.t NASA
*in:its -Regional Dissemination Cenfer program:has: developed the bost ex1st1ng
mechanism for. technology transfer, particularly transfer to individual firros. It
- could well serve as a model for any government-wide gystem. It combines’ the
¢ two ingredients I feel necessary for a successful transfer process: first, e ceniral
.. agency (the NASA Office of Technology Utilization) with the funetion of colleet-
_-ing, abstracting and computer indexing the technology; second, local ceniers
<. gtaffed with technieal people who are in direet contact with the uger and who-can
. ~eonvert his problems and needs into efficient retrievals and evaluations of informa~-
 {ion from the central ageney’s information bank. Transfer is, in the last analysis,
. prlmarlly accomplished- through people,.and these people need to-be:in personal
" oommunication. with the user. Also; importantly, the user pavs a fee, thus en-
courgmg the use of what he receives.
zIn this: respeet both the NASA: program and the: Techmca.l Sert ices Act prOgram
have made wise choices in locating the transfer function in universities. There are
many resgons why universities: provide a- proper setting for technology transfer.
They are eenters of knowledge, and knowledge is the product with which these
_programs are concerned. They are educational institutions; and,; fandamentally,
-‘teehmology’ transfer is an educationsl process. They are centers of scientific and
engineering excellence.and are in the business (at a-different level) of creating and
disseminating technolngmal information. They are more-today than-ever before
comimunity- serviee oriented, yet serve. the commumty wnth .an obJectlwty not
possible from some private and public organizations.
As for the NABA transfer program itself, it does have one bullt—m hmltatlon
=" which eould be overcome in a government—w1de system. Tts information base,
-while ‘encompassing. a_wide range. of technical areas from both governmental
(NASA, AEC, DOD; ete.) and other sources, is restricted in ité collection to the
internal needs of NASA. Therefore it does ot inelude the complete spectrum of
tcchnologles either covered, by federal researeh and development or otherwisé
available to fedéral agencies. That-total coverage and coordination of all federal
technological information eforts are desirable is seli-evident and shoild be ' major
objectives of federal policy. There already exists a large humber. of specislized
. information eenters within the DOD, AEC and other government apencies which
. oﬂ'er an excellent base on which to bu11d on overa.ll coordma.ted federal svstem ‘

E A JOINT FEDERAL AND PRIVATE SECTOR ORGANIZATION :
s QUESTION 5‘ SR et )

proposed 101nt Federal and- pnvate sector orga,mza,tlon was inter-
preted by most t0 mean & national data center., The function of dis:
_semination was emphasized in lieu of exploitation. The corporatmns
‘were interested in strengthening the data centers extant and were
* leery of establishing an all-embracing system; at least at this time,
because of the difficulty of matching services to the widely dwergent'

- needs of industry. ‘Again s concern was felt that the data system might -
encroach on a corporation’s proprietary 1nterests beoause of their over- -
lap ing public/private research programs: - -

(g ly ‘one respondent saw an entrepreneuna,l functlon embodled At
the organization. ' This was met with firm disapproval.. The  or-
_ganization would be too far removed from the dynainics of the market-

place. The large-scale failure of the National Research Development
REE }]Jlora.twn in’the Umted Klngdom wais ‘given: as an- exa.mple of .
' sn:n_l ar experiment, :
“One. inconsistency conniot be overlooked Tn'the prlor answers it
“had been pointed:- out repeatedly that G0vemment-sponsored techs
" nology normally requires addltmnal development before it 1s ready for
.. the commercial sector. !
: Consequently, it was coneluded, the costs 1nvolved become a major
e constrmnt on the utlhzatlon of this technology for other purposes.
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*Yet, it was not seen to be in the public interest to foster any: transfer

by, for- example, having the joint. Government-industry organization

underwrite part-or.all of the additional development costs:: The other
corporations, by not addressing this point and by not gwmg the pros
and cons of additional steps, did not a.nswer ! questmn they themselves
'.had prewously ralsed -
EXCERP’I‘S

- Aero;et General Corp‘

'I‘o us it .appears at’ this time that—— TR TR ’
; Emphasis should be. on 1mpr0v1ng, supportmg and usmg estabhshed
facxhtree -Government, as well as un1vers1ty, techmcal assoma.tlon and. other
mforma.tron centers.,

(b)Y Improved: coding, cross-referenelng and aecess ‘i needed to‘m mize < .

duphcatlon +and: facilitate -multiple. source -and machine searching. - This «
“may be an:appropriate area for Governmeut support and eoordmatmn et

ng-Temeo—Vought, Inc

*'THis: central-proplem ‘of: 1nformatlou tra,usfer is'a eomplex one;- and Would

‘ requlre o Mmagsive datd ‘storage and retrieval sydtem. d331gned fo aeeommoda’ce -

all" techriical -information in the Government’s hands.. - I-believe that this is the
problem in which the greatest room for 1mprovement exlsts, and toward.whlch
the Government should dlreet lts eﬁ"orts . ;

--Sandia Corp

We do 1iot; however, presently favor ‘the’ ereatlon of 4 smgle na.f.rona,l ififormias
tion’ coordma.tmg genter to handle the dissemination of all technology: The
erestion of such a center would malke it hecessary o develop procedures dpplicable
to all technology and to all industry, We believe that the probléms vary too
greatly from one technology to another and from .industry to industry for -a
gingle .unified a.pproach to 'be praetlceble Moreover, we feel that too litile ig
presently knowr about how teehnology is transferred to Warrant eommlttmg our

‘entire resourges toa single: approa.ch L
Westmghouse Electric Corp.:

As 3 result, it ‘i zmprobable that & free ‘exchange of infoitiation - could be
established and sustained. Although this transfer might nominally be réstricted
to only the results of Federal expenditures, in fact, any meaningful discussions
and exchange-of information wouid undoubtedly. mclude additional. information
derived from non-Government funded programs. 1t would be exfremely difficult
for each industrial concern to separate information derived durmg Government
sponsored aet1v1ty from’ t.ha.t derwed in mduetrlal programe

Loekheed A.lroraf t Corp

None of theee ‘comments is intended to detraet from the desuablhty of drsserm- o
nating seientific knowledge resulting from Government-sponsored research. . But
this sHould be differentiated from control or direction by a central ageney of the
eommereial ‘utilization of - inventions and technology -related to’ Government -
programs. The latter would be undesirable if for no other reason than that the -
Government generally i nob oriented to plapning for and perfecting entry into
the marketplace... An example of a large-scale: failure in an experiment of this
nature was the British National Research Corporation referenced in the Hotlise
subeommlttee s report. - The ‘corporation’ was established by British Parliament

. in 1949 to exploit commercially federally financed R. & D.. It is reported that - N
in the first 10 vears of the.existence of the-corperation, total revenues-amounted . :

to slightly more than 1 million pounds, while total expeudltures were over 314
million pounds. . The report also referred to a similar effort by the ‘Canadian .

(lovernment which resulted in only nominal profits during a “12-year history.: In. - o

a-somewhat analogous situation, the: U.8. Office of Ahen Property 1e reported to
have had little suceess-in exploiting 1ts pa,tents : .




o A‘XII ANALYSIS OF OPINIONS FROM INDEPENDENT
NOT- FOR PROFIT RESEARCH INSTI'I‘UTES ‘

The 1nst1tutes emsted as tra,nsfer agents for ;! conmdera.ble 1;11:|t1e‘E

: . before federally ‘controlled technology became a matter of interest.

i nlﬁca.nce are reproduced below

" (Seep.79.) 'To gain the benefit of this experience in the subcommittee:
-~ study, the following questions were asked of a number of the institutes.-
: ‘Question 1. To what extent is there a demand and need for
. mew technology on -the part of 1nd1v1dua1 firms’ Wlth Whleh you
©ecome in contact? . .
- Quiestion 2, What are the. most mportant technology transfer‘
" mechanisms at. ‘present - (for: exa.mple advertising, ~customer-:
- “supplier relationships,:consulting engineering, contract, reseatch,
“conventions'and trade shows, technical and prof essional ]ournals,,
\Federal programs, et ceter&)'?
Question 3. What are the principal strengths and WB&kIlBSSBS

--;.-of technology transfer programs in the Federal agencies? :
. Question 4. What is your evaluation of the NASA™ reglonal
'.dlssemmatlon centers; the State Technical Services Act activities?
. Question 5. Can you Tecommiend improvéments in any such’
" “programs? - For -example, (¢) Do you ,think these  programs
should be combined and-centralized into- one Government-wide
-V organization? (b) What is’ your -view “of ‘a “Comsat”-like
. approach? (¢) How do you visualize an organization such: as
" yours fitting into such an approach? (d) What changes orinno-
“vations in the Federal programs would enable your organization

to be of greater assistance?

The replies '4ré analyzed for each questlon and’ excerpts of mg— :

A: DEMAND AND NEED FOR NEW TECHNOLOGY QUESTION 1

There is ev1dence that ma.ny ‘firms do not mterpret thelr commercml.
' problems in-technical terms and therefore do not realize that new
“technology or R. & D. might, be of help. - This is particularly so when

" ‘the business has no technical personnel in management. Even when
- ~.demand for technology dppesars, the detision to-acquire it involves

many nontechnical factors and is a function of personal attitudes and

uniderstanding. Much' of the work of the institutes 1s in edueatlon

- W}nch leads to recognition of the need for technology . '
' Excerpts which illustrate these views fo]low P

s * between the “demand’

’,'Mldwest Research Ins’mtute

I must be realized however that the decisions to use teehnoIOgy are rarelv
based on technical considerations. alone. Instéad, eeonomlc, psychologleal a.nd
other behavioral factors are often much more 1mp0rtant
. “Our “general -experience and thé specific experience  with our reglonal NASA B

iechnology utilization Program (called ASTRA) shows that there is a large gap
for technology and the actual “need”. -

‘Most, firms we know will concede that new technology can offer better and
'cheaper ways to do thmgs But there is not enough incentive on their part to

- -
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" push for this change The problem is that not enough is known a.bout the tech-
nology diffusion process today to induce more people {potential beneﬁclanes) to
: accept new ways of doing thinga..

Battelle Memonel Institute:

‘Because it is the application of technology to solve problems—and not gust :

absorption of technology—that the private firros seek-in technology transfer; and -
because problems of private firmis are often quite different from the government
problems prompting the origingtion of:the techriology, the transfer process often

: 18 50 complex that the applied technology bears only a general resemblance to that

originated under Government funds. In general, the mast significant. transfer - -
-gomes from addressing specific comimereial problems with Governmenbsponsored
innovation as “part of the kit of tools;” rather than clean apphca.tlon of speclﬁc
blts of Government—sponsored new technology -

Stenford Research Institute;

The mdlca.tlon is that ma.ny ﬁrms do not realize the extent. to whrch they need R

to make use of the ‘sea’’ of technology that is being built up around them io -

order to preserve their future competitive positions. When the realization does -

strike the fechnology has often advancéd so:far that there is no-lounger time to
beecome familiar with it.and apply it to the firm’s business. It is therefore our
feeling - that the need for adapting already existing technology, or in some cases |
new technology, to the reqmrements of mdustry is so much greater than is. gen-.
erally realizéd. : . S

- I Research Instltute

Technically based organizations need new technology to develop hew product
lineg and processés at the most opportune moment and to be aware of technolog— :
ical obsolescence as early as possible to take corrective action.

However, the demand for hew technology indicates that some sectors of the
eeonomy do not recoghize ‘the need for new technology or else lack the resources
to effectively ‘take advantage of this demand. : Certainly, the larger technically
sophisticated industries have a large demand for new technology. In thisrespect,
it appears that new technology begets more new -technology. It is the smaller
business often unaware of théir high need for new technology, that demends it the
least. The smaller businesses must become increasingly aware of new teehnology
and should pe:aided in'determining its mgmﬁcences . y '

* Southern' Resesrch Institute:

It has been our coneclusion that successful opemtlon or growth of compames, .
large or small, seems to depend on entrepreneurshlp more perhaps than on avail-
able new technology Successful small business is frequently: dependent solely

on the entrepreneurial ability of one or two individuals. Such enterprises often - ‘

can gain little from new technology, the use-of which frequently calls for further
research not available in the company, and new capital investment and risk which - -
the .owner is not willing to undertake, It is a fairly general. observation ‘that -

ecompanies having scientific and engineering “talent ‘within the orgamzatmn can
use to advantage new developments of R. & D,, whereas companies without: thlS‘
: ablllty 1nternelly are less hkely to beneﬁt from sclentlﬁc developments c

"B, TRANSFER MECHANISMS, QUESTION 2

The personel contact is noted-as the tnost mportent transfer;f-'
mechanism. To the institutes this means. contract research or con-
sulting paid for by client firms, plus & limited amount of public service

counseling, or participation in Federal or local government aids to - o
g E D

" business. Wlt
with some voice in management decisions.

n the firm it is necessaTy to locete @ receptlve person_ S

Companiés which do not have technical staffs are more hkely to S

~ depend -on customer—euppller reletlonslnps dlrectly related to thelr
. presenit buisiness. §
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Excerpts from the. rephes arg presented below
- Midwest Research Institute:’

"~ All of these factors make their own contnbutmn and there is no smgle "best )
way'! presently, nor do I'believe that one “best - way’’ will emerge. In fact, far’
. tod much émphasis has béen placed on transfer mechamsm Much more emphasis
"needs now to be placed on the two dther elements in the transfer process. The
first~is the makesup of the supply (information to be tra.nsferredg) in terms of
quality, quantity.and relevance. - Secondly; much more needs to be kiown about
what'makes an ultimate user-first séek and then accept and uge technology. - We*
aléo need to know more about how the supply source works, and how its.content
can be mod1ﬁed and distilled to make it more meaningful to users!
- ‘However, our dwn experience points over and over again at a mechanism you
have niot listed.” ‘This is the ‘‘transfer agent'’-who is hard to identify and hard to
..~ characterize accurately. To put it another way. the more suceessful: transfer
S programs seem. to-be characterized by repeated personal contacts between users
" - and guppliers, thus building up a “‘frusted source” relationghip. -
" Building' such’ relationships js an expensive process’ requiring caréful focus on .
. nafrow user audxences, ay well as the talents of unusual people to perform the .
. transfer agent.role. - But-since this mechanism appears t0.work, we should look’
,f(})lr wayststo build programs around this insight wh1eh mu1t1p1y beneﬁts fsster
“than cos . T . . P

Bettelle Memorla,l Inst1tute

In our view, technology transfer implies the profitable utilization of knowledge
: I-Ience, we would consider that any of the mechanisms listed could be influential
in at Ieast initiating the transfer. ~For ultimate transfer, consulting, enginecring,
or contraét research ‘aré representative of the most important mechanisms,
"They are representatwe in that they, along with other possibilities not listed,
involve the uge of individuals in the transfer process. They represent the techno-
r ‘entrepreneur adaptive to the problem-technology system by virtue of a capability
of spanning the new technology and the needs of the industrial sector. Involve-
-7 “mient at both ends of the spectrum is probably essential to the suceessful transfer
© I process: . -
; Mechemsms of teehnology transfer of lesser importance, but ones that should -
" not be ignored, include technical and professional journals and univeérsities.
. 'The greatest contribution of the latter mechanism lies in the diffusion of newly—
-,edueated students to the: prlvate sector Lo .

'ornell Aeronautwal La,boretory o ,

R Although I ha.ve fow speelﬁc comments. 40 oﬁ’er ou the vs.nous transfer mechs—
- nisms presently employed, it is my obeervation that one of the.most effective
- hag been:the independent nonprofit research laboratory.:: Adm1ttedly, my view
may be held parochial or one dimensional, but L questlon whether the important
" role such organizations play in technology transfer is‘sufficiently well understood.
Thus, I would point out that CAl’s experience over the past 20 years in a wide
range of. both military and nonmilitary programs substantively illustrates the
“effectiveness -with - Whlch such orgemza,tlons translate technology to diverse
a.pphcatlons .
o Bometinies speclﬁc knowledge and know—how may be trs.nsferred d1reet1y from
" the contract. researcher $0 & member: of the commercial research community.
_"This does, however, require that direet and often extensive technical communica-
* tion be established between the groups.. CAL, as a recognized authority in the
¢ -arés of hypersonic gas dynamios, was able to transfer to a major chémical concern
.’ those aspects of gas dynamics considered pertinent to the improvement of certain
. chemieal processing. techniques. : A-measure of success is evidenced by the faet
R that today, some years later, this company has a resxdent staff a(trvely enga.ged
- in such research and development ’

"The Fra,nkhn Instltute BEEA RN P : R

: The present technology transfer mechamsms, many of Whmh you ha.ve elted
‘_'a.bove, are all characterized by a person-to-person relationship. .. ‘I'his character-
“igtic tends to bottleneck the system and there has not y¢t appeared an effective
way of getling.around it. While the use of digital computers is making the indi-
- vidual’s work .more efficient, it-is only aniplifying the importance:of:the person -
_in the transfer mechanism. Unless a new and nowvel: epproe.eh can be developed;




- practices was noted by several obsefvers. °
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the only solution to this part of the problem ig'a reoriéntation of the training | pro-
gram for engineers and scientists so that persona.l partieipation in the transfer -
'mecha.mem W1]1 1mprove ‘ ) . .

C STRENGTHS AND WEAKNESSES OF FEDERAL TRANSFER PROGRAMS
S ‘ ' QUESTION 3 : I

The respondents noted a general lack of knowledge about, the trane— T

' .fer process.: This makes existing Federal’ programs ‘take ‘the ‘forin-
of experiments and so they -cannot be fairly jidged {since even an
unsuccessful experimental fransfer program may reveal a. great
. deal about the process). . Nevertheless; the fact that some effort was
taking place was commended by most institutes—reflecting the- adage-
“that one must be searching for smeéthing in order.to find anything, -
Weaknesses are obvicus at both ends of the process—orgemzmg_ '
-the information: handling system and educating prospective users.

The lack of overall policies, internal coordmatmn, and conelstent

Excerpts: pertment to this questmn fc]low

CAITT Research Institute:

- Sinee technology transfer programs by Federal agencles are stﬂl in the mclplent '
sfages, it is too early to analyze their strengths and weaknesses. IHowever, the -
major strengths of Federal programs a% this time are that the problem” has been
recognized and that there are active attempts in progress to accompheh technology
transfer. Recognizing the fact that there is Federal R. & 1. which js useful ir
the private sector is the first' step towards accomplishing technology transfer.

The most significant strides in recent years have been taken by NASA’s Tech-
nology Utilization Division. TUD places its emphasis on the active transfer of
new technology (ie. the use of an innovation derived from . NASA-sponsored-
research in a nonspace apphcatmn) rather thali a passive transfer cons:stmg
solely of d1ssem1natmg information through publications. This experiment with
active transfer has met with some success and some failure, but the significant
point is that the experiment is in progress and that NASA is learnmg to cope :
with the prohblem. :

There are also some weaknesses in the Federe,l programs, sueh ag the’ fcllcwmg o

- (@) *There'is a longtime delay from an mnovatmn 8 1nceptmn unt1l mdustrv
g informed of its existence.:

(t) There:is difficulty in- 1dent1fy1ng useful technology and eva.luatmg lte i

) 'potentml commerclal significance. )
{¢} There is no patent or. other type of protectmn for the- orga.mze.tzon

- wishinig to Use federally spomsored new technology which eauses the' orgam— SR

zation to hesitate before investing funds for adaptwe research,
(d) Industry does not always recognize that the innovations are eeldom
directly transferable to commercial use and that additional innovation is
- required to make: such- transfers.  The NASA film, “NASA Technology

-~ ‘Utilization 'Selected - Applications 1965, gives several examples. of transfer ¢ -
“that - simply would not have happened w1thout 1ngenu1ty on the part of RS

g industry.

~: {¢) Industry sometimes views Federal transfer programs wath suspmmn o
- 'due to-a nonfamiliarity with these programs-as well as a fcelmg the.t they
might not be worthwhile if they promlse somethmg for nothmg I

Stanford Research Institute:

] Technology developed for the Federal a.gencme ig in genera.l developed for the
needs of the Federal agencies. These needs seldom ‘maftch those of the small
busipess. - The guantity and quality of ‘technology developed-for application to
the needs of Federal agencies is great but the technology can rarely be transferred
diréetly but must be. adapted and: specially spplied to the needs of Husiness by

‘seientists and -engineers. -- Conseguently, the Federal programs fall short- inséfar -

as they. provide business only with existing knowledge but ho means 1s provxded
to a.pply ‘the knowledge to the business in queetlon :
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Southwest Research Instltute

Because of our involvement in the Technology Utlhza.tlon Program, we can
comment on guestion 3 best from this aspect. We serv¥e NASA by having our
experienced seientists and engineers review and evaluate for technical merit and

. possible ‘commercial application, technical innovations developed by NASA in-
‘house and also by its contractors.  We find a number of innovations suggested
*"as'hovel are alréady in existence in similar form; detailed analyses show some inno- .
vations t0 be not too practical; usuelly beeatise of lack of certain knowledge on
the part of the innovator. However, it should be stressed that development and
,promotmn of such ideas should not be condemned as a shortcoming of the pro-
“gram. . Professional people require much encouragement and stimulation to
. ‘present.technical ideas for review. There will always be some ‘‘chaff with -the
- wheat,” and many good technical innovations are ultimately obtained. - NASA
makes them available to the seientific and general public” as -technieal briefs-or
" reports. Unfortunately, since only, titles of these inhovations can be shown on
promotlona,l documents announcing their ‘availability, too often specific ideas are
noY recognized for their potential use. This. shoricoming will be overcome by
pubhshmg in se]entlﬁe a.nd technma.l ]ourna.ls more abstracts of worthwhﬂe inngo-
-wvations,
“'The prmclpel strength of ‘this* program 1s 1ts ba.sm purpose, mekmg e.va.lleble to
the interested ‘public the new technology developed with Federal funds. This
‘material can be very useful. One weakness is that the information does not a,l-
ways reach all potential users, - - :
- Arother point that might be eons1dered a weakness 18 the eoncern ot' some pa.rtles
- that greal commercxahza.tmn of one certain’ technologmal item ig hecegsary fo
" justify the program. Actually, the fact that bits and pietes of this new teehnoiogv
T are used broadly in 1nclustry should be more then sufficient 1ust1ﬁca.tlon

If South Researoh Instltute

- 'The' pnnelpa,l strengths of the transfer progra,ms in the Federa,l agenmes are
the extent and depth of .information available. The;weaknesses are the users’
]ack of knowledge about.the a.valleblllty of such: information and the mechanisms
- for. obtaining such information. :Also the users have not developed the habit of
) gomg ‘o sueh sources of mformetlon but rather depend on conventlona.l llbrerles

Cornell Aerona,utlcel Leboretones

5 ‘There are mgmﬁcent edvantages when thoee ongma.lly respon51ble for a- teeh-
- nological:advance -thémselves pursue ity application: toward diverse ends! -The
~motivation to effectively achieve stich applications most strongly resides in-the
" -, inventor himself and his intimate knowledge enables him’best to meet the difficult,
. _often subtle, aspects of diverse applications. Independent laboratories; dew oted
- t0 both.Government: and-industrial research are well suited to this role. T 'find it
e doub}.ful that a centralized organization could effectively dupllca.te this form.- of
- transfer
" With respeet particularly to small business,. it is my belief. that the effective
transfer of technology must continue to rely principally upon desire and fiseal
“ability within the free enterprise system to implement innovations in its own con-
text. “There have been many proposals stemming from all levels of research
. : -inanagement for-congressional action aimed at inereasing ‘such motivation by
. “business, large. and small  to seek mew .technological . ideas. . Perhaps principal
among these recommendations has been more favorable tax leglslatlon vig-a-vis
- .industrial research. T would only encourage Congress to continue eonsuiere.twn
-~..of such proposals. ; o

. Bettelle Memorlel Inst1tute

The pnnmpa,l strength in the Federa.l agencles technology transfer progre.m
‘i4 that they provide focal points for those with enough entrepreneurial skill. . They
further serve to emphasize, on a relatively continuing basis, the Government’
attempts to’ transfer public funded knowledge: NASA has aeeomphehed a sig-
nificant: amount in providing’ itproved informatjon’to-the private sector’ antd
other agencies are beginning to follow the approach. Documents-such-ag WASA
:8p.~5010 and Sp.-5016 are illustrative of technology. available from NASA’s
Technology Utilization Division. The technology in these documents is pre-
sented in a form whereby it can prove useful to problem solution in a deﬁned
. portlon of . the prwate sector.

w
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AIthough a,ttempts to class1fy technology so tha.t 1t is avmlable to the’ portlon B

of the private sector having the most relevant problems are noteworthy, they * :

nevertheless point out the principal wéaknesses of technology transfer programs
in‘the Federal agencies. 'Dissemination based on solution identification followed
by attempts to locate problems tends to inundate 4 recipient and fender him
somewhat insensitive. This type of dlssemmatmn i the natural result. of out-
growth of technology from mission-oriented agencies. ‘The weakness results fromi
failure to recognize that effective transfer can be accoruplishsed only by a reversal
of the presént process, namely; t6 seek out problets and then solve them from
available technology or match technology to sppropriate problems or needs,
Present processes ignore the role of the mdlwdua] that matches technology with -
_ need through understanding of both: -

“Present technology fransfer programs aleo tend o ignore the fact’ that mdus-
try ‘miust bear s rigk in the technology transfer process and that industry is well

equipped to bear’ thls risk," provided ‘that appeal-is’ made to industry- through P

entrepreneurship: ' It must ‘be’ recoghized that the technology transfer Jproeess
i§ ‘expensive and one that the Government is not eqmpped to handle ha,s :
beéen stated that: ‘“The cost of making a new technologlcal developm 1it )
mercially successful is often much ‘more than the dollar cost incurred in’créating
new technology.” Steiner, “Improving the Transfer of Government-Sponsored
Technology,” Business Horizons, volume g No 3, fall, 1966 page 55 ;

 Midwest Research Institute: ,
" The strengths of the Federal programs are (a) the, fact that such 2 s

underway, ‘and (b) that each®of the: agencies is, expemmeutmg and lea.rnmg a

considerable amount as each monhth passes.

‘The wesknesses are (a}’ most efforts are limited" to opcratmnal ‘programs by
law (i.e., to get “‘results’’). ~-There is no mandate or legislative authority to do
- the necessary underlying research (which may be:largely psychological of socio="
- logieal in nature), to overcome our 1nadequa‘ce basm understandmg of th' tech-
nical-diffusion process:: - o

(b} Insofficient: effort has Heen devoted to 1dent1fy1ng good prospects (users).- :
for fransfer; -+ ‘The sucecess of biomedical apphcatmns team progrs,m that we are
conductmg for NASA: illustrates the valueof identifying users (in  this' case;

:D.’s"in-clinical and research 'activities) ‘having common needs (g
- mentation and bicengineering devices) and - then “designing a program .to.serve:

and d;eorgamze the mforma,fnon supply (NASA pool of technology) to meet these

nee :
- = (¢) There needs to be mueh more eﬁ'ort a.ddressed to trs,nslatmg a,nd researchlng
thc information supply into more usable “civilan’ terms:- :
© (@) Toeo. much a.ttentmn s addressed o - dlﬂ’erent forms -of
mechanisms.”-. . - o
() ‘Fially, there are no overall natmns,l polnnes or stated goals to coordmate
the several efforts and to: provide overall focus R

D. EVALUATION' or NASA ‘REGIONAL' DISSEMINATION CENTERS AND
THE OFFICE OF STATE TECENICAL SERVICES, QUESTION 4

Somewhst surpnsmgly, ‘about half” the institutes have not. been". )
darectly involved -with' the NASA centers for' technology transfer:

L“transfer S

The centers are, in a sense; competitors of the ingtitutes and only =

one is located at an institute (Midwest Research Tnstitute), The:

fact that the centers were beginning to become self-supporting through e

'ob

to excellent with the comment that the réquirement of a program for -

user fees was takcn as.an 1nd1cat.0r that they were domg f sa,t1sfa,ctory- S

“Fhe Sta.te Techmcal Servmes a,ct1v1t1cs were apprmsed_'l S, doubt.ful" S

each State meant spreading the. avaﬂable funds s0 thm thst results o

‘ would be slow in. appearmg
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Excerpts from: the respondents fOHOW
Southwest Research Institute:

"The NASA regiomal d1ssemmatmn centers a,re accomphshmg the:r very d].fﬁ-
. eult work. They are individually growing in size, and their number i expand-
ing. <The companies théy serve, for'a fee, are benefitting from NASA technica]
_information after it has been sereened to provide individual compsnies with only
‘relevant data. Unfortunately, even though fees are very mominal, the centers
~ are reaching only a few—a.nd mostly major-—companies who understand research
~ and itsTesulting benefits. * These companies expect primarily to obtain generally
useful,'new technical knowtedge and only on occasion, some great gem .of infor--
" mation. . Tt would seem that -the smaller companies with more to-gain from an
influx of ‘new . technology: do not understa.nd the phl]osophy of research a.nd
: 'development )
“+ The State technical services program is néwer and apPpears o be movmg more
ederal administrators to -
coordinate their activities. ‘We understand that the NASA Ofice of Technology.
Utilization is now making NASA information available through the State pro-
“grams. Qur limited knowledge of their specific activities will not allow us to
comment. fairly -about them. - Like. NASA, they probably have not reached the
- potential users of . their services. Possubly niore local newspaper publicity :and
_coaltach with loca.l a.ssocla.tmns Of ma.nufa.c’nurers to deserlbe the progmm are’ 111
order

" Battelle 2 Memorml Instltute

- The" ‘dissemination centers have’ value in thai; they SErVE 4 rela.twely sma]l

. audlence, and keep theidea of the potential of technélogy transfer constantly
- before tiumerous industrial firms which otherwise would be unaware of potential
opportunities; They -miffer from- the previcusly - diseussed disadvantages 'of

B technology transfer by dlssemmat_lon alone. -There is’ an element of “Here’is the,

- -anawer, what'is the'question?”

" The sctivities of the Office of State Tech.mcal Servmes b,a.ve not been tinderway
for.s long enough period of time to evaluate; “Certainly, if they turn out as well
.48 has the Department of Agricultura’s extension services program in focusing on

_addressing problems using technology rather than just “‘seattering- technology,”

" they will be most effective. The possibility that State technical sérviee programs

s _confuse

may du] é)hcate some presently existing programs could cause mdustry fo become
as to whom they should approaeh

IIT Research Institute:

Agam, an evaluation of the NASA reglona.l dlssemmatmn centers a.nd the State
Technical Serviceg Act is difficult because these developments are 80 recent. The

U NABA: RDC's appear to be effective transfer organizations, if only because they
" Ere sighing feé-paying member companies into the program at a’'rapid rate with 5

low! percentage of organizations fallinig to renew their ‘memberships. Their
computerized methods of storing and retrieving documerits, while suﬁermg from
. the lack of a “‘perfect’’ indexing system; seem well suited as a major tool for
: achlevmg technology transfer and reducing the duplication of R. & D. efforts.
' he State Teehnical Services Act introduces the concept of the States playing
a ma.;or role in tailoring speeific. programs to meet their singular requirements.
."Only time will reveal the effectiveniess of this concept; however, we doubt tha,t

.tlus program can be a8 suecessful ag the NASA progra.m

B E RECOMMENDED IMPROVEMENTS AND maE RoLE OF THE INSTITUTES
-;-f petinl e o QUESTION 5 %

The\research mstltutes were slmost equally d1v1ded on the uestlon

: Of -centralization’ of Federal-efforts. Opponents were fedrful that a

single “‘best” approach would be chosen at too early a time. Diversity

* of approach has its usual appeal.© Endorsement of centralization was

on the basis of achlevmg common methods for information handling

" and & single contact point for users. " Many respondents commented

" that even without centralization, there should be much more coor(h-
o natlon among transfer programs. Some sort. of “ca,ppmg agency

e smrr o AR an
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"needed to evaluate efforts and. select the most - plormsmg experlments
for the limited funds during the period. of research on the transfer

“‘process. Ultimately, technology transfer may be coordmated and
centralized as will‘'scientific information,

"The Comsat concept was not viewed with fa.vor, prmclpa.lly be-
cause it is difficult to visualize-proprietary -protection which. would
insure that the transfer agency received a share of the benefits: © The
résearch institutes felt strongly (with an ‘admission of self-service) that =
‘they were & proper bridging device. Federally controlled technology
can-be coupled to business problems through the trusted source of:a
regional research institute. The replies indicated that ‘éach” 1nst1tute
foresaw immediate local opportunities Whlch were. not " bei ;
because of a lack of ; money.and manpower,-, :

Excerpts on. this question. follow

“"Battelle Memorm,l Instltute

Ba.ttelle is aware of the several- studles performed by Systems Development

‘ Corp for the Committee on - Scientific and- Technical: Information {(COSATI) of
the . Federal: Council for Science and ‘Technology (FCST). The-implications: of

the nature of the “‘charters” of NASA, AEC, and DOD, particularly as the charters

. relate to an obligation to insure technology transfer to: the private sector, .are

recognized, Further, we are aware of the importance of a.ctmns of ‘the"U.8.-
" Congress, with respect- to. this problem:.as well as to: economic :congiderations.
Based on these as well as other considerations, the viewpoint that the technology
transfer functions of NASA, AEC, OSTS, DOD and so forth, should be combined
under. the Department. of Commerce, operated by the Intitute of Applied :‘Tech-
nology with the Clearinghouse. for Federal Seientific and Technical Information -
(CFSTI) serving s the central processing and storage unit is.of: some-merit:
This approach could be enhanced by the presence in each State of a technology

transfer office. -~ Each State technology transfer office should be in direct.and - -
continuous communication with the Federal-level technology transfer. office in « 2%’

the Institute for Applied Technolegy, and also:in -direct contact with the CESTI,.
wherein the eentral information store: of ‘public funded. unclassified,. unhmlted
" information would be available for retrieval a.nd tra,nsmxttal to the clmma.nts of
the State technology transfer offices. -
On the other hand, the inefficiency of occasmnal duphca.tlon that Would be -
eliminated by the above approach might be outweighed by the advantages of
interagency competition to excel in technology transfer, .
Other improvements in programs should center around the suggestmns made in -
- eonnection with the discussion of technology transfer méchanisms -of question 2
and weaknesses of programs in quéstion 3. This would involve greater recognition -
of ertrepreneurship as & means of accomplishing the healthy" transfusion  of -
technology into the privite seetor and the ability of industry to be vitalized by
sueh an spproach. The role of the individual in the problem-tecknology matching

relationship and the umque role tkat mdustry can play in. the adaptatzon 'pracess o

must not be. averlooked
(b) Wha,t is your" view of 3 Oomsat-hke approach‘? :
" We assume the Comsat-like - appmach refers ‘to -the several conclusmrls ‘of-

SDC’s national document ha,nd.llng system report, and to COSATT's recommendas -

tions to the FCST. If this iy true, we do not. favor the :Comsat’ .ap roach; on
the gravnds that weé recognize two geparate “informstion” aréas, J)
information developed by public rinded -information, and (2} that otherwise’

1} that of

devéloped. We do not believe that these can be handled under one structure—

even if implemented in the prlva.te sector.:. Rather, -we ‘hold the view that ‘the

Federal Government should exercise the 1eadersh1p and management- skill neces: - R

gary to effectively exploit that information developed using public funds, and 0
recognize that the private sector (including professional socicties) be’ free to -
exploit not. only pub]le funded but also pnva,tely mnded smentlﬁc and techmcal
mforma.tlon : G
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(c) HOW do you wsua,hze an organmatlon such a,s yours ﬁttlng 1nto
-.such ‘a1 approach? ,

+Im the event that a Comsat- type corporat:on were founded, it is- expected
tha,t organizations such as Baitelle would participate mostly through.supplying

“-gome. of the staff whe would be involved in the operation of the Technology
Transfer Comsat. . -Also, and. provided several of our :Government sponsors
weré to approve, it ig likely that some of the unclassified unlimited produets of

o Battelle—operated information analysis eenters would be further disseminated by

Comsat.. . Conegivably - the Comsat would serve to refer humerous - mqumes .
to Battelle for preparation of iechnical responses.. =
-T4 is not likely that Battelle 3 Ipformation analysis centers would depend on
.*the Comsst procedures since much of the information utilized by our informa-
tion analysis centers is t0o new to have been acquired, indexed, announced, and
accessionied by a central depot. Indeed, if Battelle were to depend only on the
pubhshed literature, then at best it would be 12 months to 2 years behmd the
- times.

0 {d)- " What changes or-innovations in the Federal programs Would )
enable your organization to be of greater assistance?

~As ‘an independent, endowed,- not-for-profit research dnsgtitute devoted to sei-

/ " ehee and research, Battelle can provide assistance that would:touch virtually all

. faceéts: of the technology tranisfer procegs. This would include expansion of its
. .present role as well as the ability to offer even greater assistance in.connection
. with " the- changed programs suggested herein. At the present time, Battelle
* ‘pffers:iconsiderable assistance fo the major ongoing Federal technology transfer
programs by operation of -several important information analysis centers for the
" Department of Defensé, NASA, AEC, and Arms Control aund Disarmament
“Agency (é.g., Defense Matals Information Center, Battelle-Defender Information
. Analysis Center, Remote Area Conflict Information Center; Radiation Effects
Information Center, and  Arms. Control ‘Technical Information and:- Analysis-
- Center).. Also,” Battelle’ maintaing an aggressive information- acquisition. pro-
gram to ingure that its information holdings are as eurrent and as valid as possible,
In:this role, Battelle makes a contribution to an important aspeet of technology
transfer, namely, msurmg the availability of usable information.. Repregentative -
-of suggestions made in connection with these programs are such words as security
classifieation and control, contract requirements for reports, access procedures for
using DDC- held information for an AEC project, or vice versa, and standardized
- (Government-wide -thesauri, indexes, abstraets, and announcement media. -
Ey ‘Regognizing that a kely 0 the technology transfer process lies with the: mleld---
- 'ual Battelle has available the services of numerous individuals aware of the needs
- and problems of the prwate sect.or and at the same tlme skllled in the a.daptatlon
s of: technology : :
- Batielle's contract’ research is sponsored both by Government and mdustry,
. all of ‘the departments and most of the individual researchers at Baftelle have
worked: on .programs for both groups. “Thus Battelle researchers often approach

o ccommercial problems with a “kit of research tools’” developed in good part through

Government-sponsored technology, and are able to apply the-latter to the former

S " in the problem-focused manner that helps the commercial firm.

- Battelle specialists that perform research on: economie, marketing, a.nd other
* ‘business “considerations in the use of mew technology in commercial industry,
are particularly well situated to aid in planning and achieving effective (from. the
business viewpoint) industrial use of Government-sponsored new technology.

In ‘addition, Battelle itself participates in the teechnoentrepreneurial process

= _.'through the opera.tron of a not-for-profit subsidiary-—The Battelle Development

Corp. The stated purpose of this subsidiary is to support scientifie research and.
to make the results available to industiy for the benefit of the public.” During
its 31-yea.r history, The Battelle Development Corp has gained a wealth of expari-
“enee in bridging the gap between the inventor’s scientific coneept and utilization
in. industry. It is envisioned that organizations such as The Battelle Develop- -
- “ment Corp. havmg ex:stmg technology transfer capability could play a most

: "..- important and effectwe role in future Federal programs at a minimum cost to- the
i ~Government.

Recogmzmg even further that the practical utilization of the results of. creatwe '
- . research. in a free society depends on the element of technical risk as: well ag
o techno_entrepreneurshlp, Battelle in 1963 established a profitmaking subsidiary,
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Scientifie Advaneces, Ine In its operation; Scientific- Advances assumes the tech— -
“mnieal risk in the form of demonstration of the commercial feasibility of various -
“‘discoveries and inventions.” By establishing Scientific Advances, Ine., to play
a role in the technology transfer process; Baftelle has learned that which is ziow .
"being recognized in. eonnection with the transfer of: defense—spa.ce technology, | °
namely; ‘‘Industry must play the central role in transfer; the job is one of matehing -
new technologies to diverse needs throughout the economy, and industry is clearly
best equipped to perform this: work.” “‘Commereial Profits from Defense-Space
Technology”, Purcell; ed., The Schur Co., Boston, 1965. Omné of the first prodicts
manufactured by Screntlﬁc Advances, Tne. ., was o subminiature absolute-pressure
“transducer developed at Battelle under Government contract whereby' Battelle -
wasientitled to retain title'to:-the invention’ with royalty-frée license provisions ~ -
to-the  Governmenit. - Organizations such as Seientific ‘Advances that are skilled- '
- in"assuming ‘technical risk snd-have an’ available: technoentrepreneunal talen'n ’
could also’ play an'important, role in future Federal progreme -

M1dwest Research Instltute'

1 would advise -strongly against centralizing- all Federal transfer programs i
the near future because the state of the art does not yet permit the selection: of the
" “pest approach”. We tieed more experimentation to determite thig,
© ~There might well be some-real benefits in congressional recognition and’en- -
.eouragement ‘of furthercooperative efforts-and experiment. among- the ‘several
exizting.agency programs.  ‘‘“Technology transfer” is needed here; too..  Further:-
more, added effort to centralize and expand: the ‘supply of infermation for dis-~ .
~semination should-make all the programs more effective. -Currently,each’agency -~
- tends to foeus first on the informatiori pool:it generates. . But I suggest that ..
keeping some. oompetltlon alive - a.mong the progrems dunng thls learmng stege 1s i
h1ghly eonstructive.
With respect-to a “Comeat—type a.pproa.ch " it is hard to comment Wlthout
- knowing more.-of what is contemplated.  A- literal adaptation of Comsat-to -
exploitation .of Government-developéd ‘technology -doesn's seem to fit. - Comsat
wag created to focus resources on a closely defined technical systems. development. S
problem. . On: the other hand, the real problemg in technology transfer are not -« "7
-technical .in  naturé and. the payoﬁ's are: evcternal to the generating agenoy 'not
. dlreetly controliable. . - i
But if you are speaklng maore genera.lly of 11nk1ng prwate and. publlc enterprlse, =
_+ then X would strongly favor exploration of alternative modes-and routes:: There’ -
" may well be ways to incorporate the transfer agency concept to make: better ~ 1
- use of our national: technology resource. 'We must be careful, however, that new
- approaches do not further :solate and dlseoura,ge pa,rt1c1pat1on by eme]ler "or less'
. energized companies. : :
MRI and other regmnally ba,sed mstltutee can-and should p]a.y a me;or role in o C
new private-public approaches. For one resson, as I've mentioned.-above,: an - -
inherent part of our business is technology transfer For another,:it iy important . -
" to recognize the major differences among regions in the United States,i.e., business
acceptance of technology differs widely among regions as well as among mdustrxes R
' Experience hsg tanght MRI a great deal about the sociology of Midwest business, -~
for example, so we could make a unique contnbutmn here as could other mmﬂar
institutions in their own regions. : AT
Finally, MRI and. its counterpart met1tutes are “future orlented” a.nd recogmze‘-'
that .the value. of new technology is not intrinsie—it lies in the timelinessof
application and. development I therefore suggest that you look at these dnsti-
- tutes as they are—an existing, trained, and experienced-interface between industry = F -
and the Nation’s pool of techuologmal resources. It may well prove that We ha.ve s
- alrea.dy the form of corpora.te transfer agent whmh you are seekmg L

Fra.nklm Instltute

“T bélieve the total problem of teclmology transfer is 50 complex thet a solition .
should not be built sround one Government-wide organization. ~The cenhtraliza~ . 7'~
tion should take the form of encouraging the development of transfer me¢hanisms - -
in all appropridte departments of the Govemment and should play the role ot‘ ST
prov1d1ng ligison ‘among them. . . : S

. Gulf South. Researelx Inst1tute

" T-would like to recommend that ‘all ‘of the Government mforma.tmn programs
be centra.hzed under one Government—w1de organization, but tha.t the Government o
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'molude sore mechamsm for eva.luatmg and seleotmg mgmﬁcant new mformatlon-‘ :

and. getting it delivered to the obvious appreciative users.-
"I am not enthusiastic about something ag innovative as the “Comsat” approaoh
until we ‘have learned to:make better use of our conventional systems.

Our organization could be very effective in evaluating, selecting and dehvenng, )

e significant new information to the appropriate users, .
Adequate funding to.carry out the. task descnbed under (c)

IIT Resea.rch Instltute

There are: some 1mprovements thh ‘we can v1suahze a,t thls t1me “The
‘aoqulmtxon evaluation, storage; and retrieval of knowledge will be an important
- element of the economy in the next 30 years. To meet future requirerents, a
" ceéntralization of information would seem worthwhile at the present time, Per-
‘haps' NASA, AEC, DOD, Department of Commeree, etec., should begin to use

.88 well ds for the-classification, storage, and retrieval of this teehnology. - Some

" initial siieeess in this direction was shown by the recent ]ommg of NASA. and AEC :

- into & joint technology brief program. -

“We donot feel 2 “Comsat-like’” approach would eff ectwely handle this program .

Perhaps it could work as the centralized storehouse but we feel the dissemination

can best be handled by many groups scattered about the country more-in tune-

-with” the needs of thelr regions. Universities. and research institutes could
"’probably-play & major role in this respeet. Particularly the research institutes

.. Whoare in the'business of “bridging the gap’’ between basic research and industry’s -
" needs, ahd should be-of considerable asmstance, both from a technology a.nd :

o gec{%raphm point of view.

e at IIT Research Inétltute have been working for NASA for several years"

. “onseresning of innovations presented by NASA laboratories and contractors.
* We have come to recognize that many of the suggestions are not transferable

at this time bub we do see enough good to feel the program as operated today is-

. worthwhile. No doubt, additional experience will imaprove the transfer but we
“are inelined to feel it will never reach the magnitude that many, particularly the
... -proponents of the State Technical S8ervices Act hope for. Technology does not
e transfer from one user to another or from one _discipline to another that easily.

Sta.nford Research Institute:

"“We do not helieve it is in the. oountry 8 best interest to attempt to centra.hze
" transfer programs or mechanisms into a single Government organization. New

. stimulation of various Federal agencles This takes place in agency laboratones,

industrial, not-for-profit and university laboratories. This variety of sources is

a national strength in itself.

The transfer mechanism is best acoomphshed by industrial and not-for—proﬁt'

1nst1tutions who perform industrial and Government, research and development.

o . They are acqumnted with the work going on in many Federal agencies and at

- the same time have working relations with industry and business. A not-for-
.. profit institute such as the Btanford Research Institute would be especially useful

- 7. in translating Government supported technology into the civilian economy because

1t works for a large segment of business and is by its nature objective.
~The translation does not take place well now and the presence of a central
government agency would, in our opinion, only add another “slowing down” link

. in the chain.. We think as you do that it is important to enhance the process. An

.. attractive and effective method to accomplich the transfer would be to create
.- funds within the Federal technology generating and supporting ageneies to fund
. proposals aimed only for the application of the technology they generate to the

improvement and development of industrial and business products, processes

. and services. ‘One of the basie preblems is the funding necessary to make the

= transfer by scientists and engineers.. The application of modern technology to
“~industry i expensive, and businesses are often reluctant o take the finanecial rigk.

= - . Many simall businesses and some larger firms do not process the applied scientists

. ‘megessary to éffect the transfer of technology.

‘For example, SRI, the not-for-profit institute which I represent, could be Very 8

" effective in carrying ‘out the technology transfer on an objective basis, if transfer
;7 funds could be applied for, since it js well acquainted with the technology generated
o by Federal agencles is very fa.m.lhar with the economlcs of various industries, and

-gommon’ methods for xdentlfymg, evaluating, and dlssemmatmg new teolmology_ .

fo g

" technology and accompanying innovations arisé from the speeial needs and -
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understa.uds at the same time the- techno]ogmal requlrements of mdustry in order' B
that they maintain their competitive position.: - - :
In addition, the institute staff of about 3,000 people: cover all the essentml‘
. sclentlﬁc and technical disciplines and skllls that would be requu-ed to ma}te the- :
; tra.nsfer in-an optlmum fashion.- K

Southwest Researoh Instltute

{a) Centralization of such services has merit because effort can be multlplled SR
but if the State program is diminished, the possibility of greater local, small .~
company penetration with the new technOIOgy information is lost. - All programs - -
‘deserve an incubation period before bemg requued to conc}uswely prove tha.t they G
are bproducmg worthwhile results. S
‘ The Comsat:approdch Is' mterestmg, but the technology and mterests of- _
the companies involved in the use of new technology are so broad and varled tha.t.%'
proper organization of a group to direet the work might be diffieult. :

(c) Southwest is already a participant in the NASA technology’ ut111zat10n pr e
gra.m, as noted, and is constantly irying to bring new technology t0-the attention:! -
of its clients. We,have offered our services and assistance in-the State technical: - ..~ %
servieces program on both a local and regional basis. ' Southwest could serve atiy
organization both in gathering and classilying new technology m.forma.tton a.nd
in “digseminating it for use by interested parties. - - e
T An organization can always be of greater assistance. if more. ma.npower 1s= IR
applled ‘Specifically, we could undertake the task of .educating the smaller. - -7
industrialist to use profitably the new ‘technology being made available: to him.,~ "
This i not a problem of present organization of the Federal programs, Possibly: - = & °
all we need to do is suggest our willingness to do such work to one or both of the -0
) _present Jaeohnology tra,nsfer orga.mza,tlons o .

3
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