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INTRODUCTION

This is the final report on the basic five year contract between
NASA and the Indiana University Foundation involving the experimental
efforts at attempting to transfer technology from a University-based
information center. The report is divided into four sections. The first
section is a summary of activity at the Center for the fourth quarter of
1967.

The second session discusses the efforts made with various transfer
mechanisms, shows various charts which indicate successes and failures of
the mechanisms explored, and summarizes the transfer activity over the
five year period. The third section discusses activity levels, trends in
activity, company renewal data, and various other indicators from the
point of view of meeting the market test. The fourth section is a summary
of the five year experiment.

I. Highlights of Activities for Fourth Quarter, 1967

During this quarter, and through January 15, 1968, thirteen company
memberships came up for renewal. All thirteen companies renewed their
memberships with the Center under the new unit-cost fee schedule. There
have been no membership terminations for seven consecutive months.

In addition to the thirteen renewals, six new firms became members
with the Center. These firms are:

Ashland 0il Refining Company

Hobart Brothers Technical Center
Clark Equipment Company

Delco-Remy Engineering Center

NIBCO, Incorporated

The Steelcraft Manufacturing Company

2RSSR
. e .

As of January 15, 1968, the Center maintained membership with a total
of 70 firms. Additionally 14 other firm$ and organizations are using the
services of ARAC on a pay-as-you go basis or under a special arrangement
which does not include payment of the conventional $150.00 annual member=-
ship fee. These firms pay fees to the Center in accord with the rate for
non-members, The »resent ARAC fee schedule heavily favors a membership
arrangement in that the cost for each service element is one-third less.

On January 1, 1967, ARAC had 48 regular member companies. Throughout
1967 as the anniversary date for membership renewal approached, each of
these 48 companies was asked to renew their membership in accord with the
current ARAC fee schedule which has been designed so that the fee for each
service element would cover the cost of préviding that service. Stated
otherwise, each individual service element was forced to stand on its own
merit as people in the ARAC member firms had to make a decision on whether
or not to renew that particular service element. Because of this flexi-
bility, gross changes in the amount and mix of service elements were made



as each company renewed. However, only three of the forty-eight companies
did not continue their membership with ARAC in 1967. Additionally, twenty-
five new firms became members of ARAC to bring the total number of member
companies to seventy as of January 15, 1968.

Figue I-1 shows the summary of activity highlights for the fourth
quarter 1967. It is apparent from this table that all firms have now
renewed under the new unit cost fee schedule. The decrease in activity
which had been observed during previous quarters (as more of the member
firms were operating under the new fee schedule) did not appear during this
quarter. In several of the services the trend has been reversed and activ-
ity is once again increasing. This is encouraging because the Center has
the capability at its present staff-level to handle approximately three
times the amount of activity as is presently in the system (see previous
quarterly report for discussion). Now that the decrease in activity level
has ceased and increases are being observed there is every reason to
believe that the Center will reach a point at some time in the future where
it will generate enough income to carry on all of its operations from this
source of revenue,

In an effort to create a national image for Technology Utiliaation
through an RDC and in effort to encourage new membership, ARAC continues
to perform various promotional activities. Also, the number of persons
interested in learning about the activities of our Center continues to
grow as persons from various organizations and firms continue to visit the
ARAC installation in order to inspect our operation first hand. A list of
visitors to ARAC and the center's promotional activity for the fourth
quarter, 1967, is shown in Table I-2,

|
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TABLE I-2

VISITORS TO ARAC AND PROMOTIONAL ACTIVITY

Mr. John Jundt

Mr. Steve Buttress
Mr. Robert Duffy
Mr. Richard Barnes
Mr. George Howick
Mr. Donald R. Booze
Mr. E. Vanlommel
Mr. Henri Muller

October

FOURTH QUARTER, 1967

Visitors

State of Ohio Technical Services
State of Ohio Technical Services
NASA/TUD

NASA/TUD

NASA/TUD

Donald R. Booze and Associates
University «f Ghent, Belgium
University «<f Ghent, Belgium

Promotional Activity

Presentation at Indiana Manufacturers Association

November

ARAC Fall Meeting, Indiana University
I1lindis State Technical Services Conference (Peoria)

December

Planning meeting with DISC re: Urban Studies

Trial Memberships for 11 Illinois Firms

10/2-10/5/67
10/2-10/5/67
10/19/67
10/19/67
10/19/67
10/25/67
12/6/67
12/6/67

A. M. Weimer

J. DiSalvo/Staff
R. W. Counts

C. Mullis/R. Hall/
A, M. Weimer
J. DiSalvo/Staff
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II. Transfer Mechanisms Employed

Throughout the five year history of ARAC various approaches have
been taken toward meeting the primary objective of transferring the
results of government-sponsored research to the private industrial sector.
Some of the transfer mechanisms attempted have not lived up to expecta-
tions and are no longer employed by the Center. These include attempts such
as conducting seminars in special areas, formation of "brainstorm" teams to
solve particular problems and other similar activities. Although these
"people intensive' type of transfer mechanisms did achieve good results on
occasion, it turned out that this type of activity is extremely expensive.
The general feeling of participants in these programs is that information
transfer mechanisms of this type are better received when conducted by a
professional society or other similar agency that deals with a very special-
ized ségment of technology.

However, a number of transfer mechanisms tested did indeed seem to be
successful and were well received. As these mechanisms were perfected,
they were brought "on line™ and included as a regular ARAC service. Listed
below is a brief description of each transfer mechanism (or service)
currently employed by ARAC along with some comments which serve to put
the reason for its existence, its acceptance, and its continuation in
proper context.

ARAC RETROSPECTIVE SEARCH SERVICE

This service is used by a company in an attempt to locate information
that may supply a complete (or at least partial) answer to a particular
technical, managerial, or marketing problem. 1In an attempt to find the
answer to a search question, all the resources of ARAC are brought to bear
on each particular problem submitted. These resources include the techni-
cal and managerial staff of the Center, the computerized and manual infor-
mation file sources of the Center, aad the national network of specialized
information centers, government laboratories, university specialists and
other sources with which ARAC personnel have built rapport throughout its
five years of existence. '

The service has a problem solving focus seeking to isolate information
relevant to specific company problems. Subjects range from broad "state of
the art™ surveys to specific, well-defined narrow problem situations. The
reader is referred to Table II-1 for a selected listing of search titles
that serves to indicate the broad spectrum of problems submitted.

Search results are analyzed and evaluated by an ARAC specialist in
the appropriate discipline and a short, "semi~interpretation' report is
always included along with copies of pertinent report abstracts, names of
knowledgeable individuals, and other information deemed relevant to the
solution of the problem. The entire process is characterized by iunquiry
in depth and by direct interaction between the ARAC specialist and the
company's staff. '

Table II-2 is a fi e year summary of all services offered by ARAC.
As shown in the table, a total f 3,000 separate and individual cu:ctom




TABLE II-1

SELECTED LIST OF RETROSPECTIVE SEARCH TITLES

Failure Theories

Energy Absorbing Devices

Methods of Training Technical People
Stereoscopic Display Systems

Human Environmental Effects

Ripper Design

Percussive Welding

Apparatus for Learning Research
Methods of Monitoring Sewage Flow
Birthdate and Place of Wernher Von Braun
R & D Decision Making

Moisture Detection in Wood Veneer
Underwater Sound Detection and Propagation
Properties of Radon and Xenon

Power Screws

Non-Stick O-Ring Seals

Results of AF Contract AF-33/615/3747
Survey of Fluid Amplifiers
Non-Destructive Testing

Synoptic Vesicles

Fiber Optics

Plastic-to~-Metal Bonding Techniques
Dental Health Survey

Reconnaissance

Numerical Analysis of Heat Transfer
Design of Permanent Magnets
Relaxation Phenomema

Chicken Eater's Survey

Techniques of Information Retrieval
Plant and Laboratory Location Theory
Flame Retardant Paint

Pyrolysis of :PNC

Biomedical Ultrasonics

Zero-Gravity Fuel Measurement
Artificial Heart Physiology
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retrospective searches have been conducted by ARAC in its first five years
of existence., It is interesting to note that just prior to introduction

of the unit charge fee schedule, this service had swelled to the point where
ARAC received 6.52 search requests per company, per quarter in the second
quarter of 1966. Even with adoption of the unit fee schedule, this service
has fared quite well although the average number of requests Per company
by quarters is down substantially now that each request involves a $70 fee.
Other factors played a role in reducing the volume of activity for this
service. First, many of the new ARAC members are small firms and do not
require this service frequently, Secondly, after January, 1967, all
searches performed for government agencies, university faculties and other
RDC's were not included in the total. Both of these factors tended to
lower the figure for average requests per company, per quarter.

There is no doubt that this service is a significant one in trans-
ferring technology and companies seem to be willing to pay a fee sufficient
to cover the cost of the service, although they tend to be more selective
in submitting requests when this criterion is applied. A recent audit of
ARAC users also indicated that this service received the highest value
rating of all services provided by ARAC.

SELECTIVE DISSEMINATION OF INFORMATION - CUSTOM PROFILES

The primary purpose of this service is to keep company people aware
of new reports appearing in the literature in their specified area of
interest. As such this service seives both a current awareness and an
idea generating function. 1In order to use this pervice a company person
(or group of people) define their area of interest to an ARAC specialist
in the appropriate discipline. As ARAC receives its periodic updates to
its information warehouse, the ARAC specialists monitors and searches (with
the aid of a computer) the new material and selects those reports relevant
to the interest profile as defined by the company person. The company
person is alerted, via abstracts, to the existence of the newly received
relevant reports at convenient intervals (usually twice-monthly).

This service was also well-received by ARAC users. The data in Table
II-2 show that in the second quarter of 1966, there were 323 custom profiles
in the ARAC system for an average of 6.94 profiles per member company. As
ARAC member companies were forced to renew under the unit-cost fee schedule,
those custom profiles of only marginal value were deleted. The reason is
that the cost for this service ranges from $200 to $1,300 annually per
profile, depending primarily on how broad an interest area is defined.

In spite of the high cost involved for this customized current-aware-
ness service, 167 custom profiles are still active in the ARAC system.
This is true even though a number of these profiles were being supplied
to other RDC's which have since drastically reduced the amount of this
service they were taking. The number of custom profiles per member firm
is down to 2.38, due in large part because most of the new firms added are
smaller and have potentially less use for this relatively expensive current-
awareness scrvice. Nevertheless, this service is held in high régard by a
number of ARAC uscrs and continuation of it is certainly essential.



SELECTIVE DISSEMINATION OF INFORMATION - STANDARD INTEREST PROFILE (SIP)

As ARAC developed a larger and larger base of customized interest
profiles, the Center's. specialists became aware of the emergence of many
areas of government report literature which experienced a high index of
interest. Accordingly a group of Standard Interest Profiles (SIP) were
defined by the ARAC staff and then developed in those areas of high interest.
Thus these SIP's are essentially operated in the same manner as custom
profiles except that an ARAC staff member defines the interest area rather
than a company person. Another difference between the two is that the output
of a profile may be sent to numerdus places rather than to a single mailing
point thus allowing a member company to serve those interests which fall in
these general areas at a cost much less than that for customized profiles.
The three major disadvantages of custom profiles are:

(1) high cost ~

(2) time requirement on the part of the user to define interest

(3) limited ability of the Center to provide custom profiles due
to time demands on the staff

All three of these are overcome with the standard profile approach only at
the expense of a user possibly taking a profile which is approximately
his area of interest, but is not his custom stated interest.

As of January, 1968, a total of 56 SIP areas have been defined and
are available from ARAC. The title of each SIP area and a brief description
of the 56 areas now available are listed in Table II-3.

The data in Table II-2 indicate that the Standard Interest Profiles
have been very well received and accepted. 1In just one year of availability,
there were twice as many subscriptions to SIP's as there were for custom
profiles. Recently the base of coverage for the standard interest profiles
has been increased to include most government report literature (STAR, IAA,
NSA, and USGRDR) as well as selected open literature sources. It is anti-
cipated that this will significantly enhance the value of this service as
no other source at the present time is able to offer as complete a coverage
of government report literature for $80.00 annually.

As a final thought, it should .be noted that the combined result of
both standard and custom profiles is that ARAC has run 28,020 individual
current awareness searches in its first five years of existence.

INDUSTRIAL APPLICATIONS SERVICE (IAS)

As members of the ARAC technical staff sort through the 8,000 - 9,000
new reports each month in their SDI and retrospective search activities,
certain reports are identified which seem to have a very high potential for
industrial application. The ARAC staff takes note of these reports, writes
abstracts for them if none exists, and then announce ten each week in the
Trdustrial Applications. Each week ten to twenty Tech Briefs are alsc sent
with this service. Thus the service represents a combination of technology
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TABLE II-3

Notes on The

STANDARD INTEREST PROFILES

SIP-02 CRYSTAL GROWTH. Most of the work reported deals with growth
of crystalline materials for lasers or for electronic components.

SIP-03 CARBON AND GRAPHITE, Production and application of carbon,
graphite and carbide materials, usually for structural use.

SIP-04 PHYSICAL METALLURGY., This was designed for the metallurgist
engaged in examination of the microstructure of metals, particularly
laboratory analysis. Much material concentrates on methods of
analysis.

SIP-05 POWDER METALLURGY, The profile is thought to be useful to
persons designing parts made from powdered materials and to firms
engaged in the manufacture of powdered metals and products formed
from them.

SIP-06 HIGH TEMPERATURE APPLICATIONS OF METALS, The reports
identified have been found useful to engineers designing or con-
structing high-temperature process equipment.

SIP-07 MATERIALS JOINING TECHNOLOGY. Design engineers usually
find this of most benefit. Welding and brazing techniques are
discussed in most reports, but reports on structural adhesives
or unique joining methods are also included,

S1P-08 MATERIAL FORMING AND MACHIWING, Chemical milling, laser
machining, ultrasonic drilling and cutting, electron beam machining,
and lathe operations. Explosive forming, magnetic forming and
other novel forming techniques. The profile is of most value to
designers or to machinists working with difficult-to-fabricate
materials.

SIP-09 MICROANALYSIS AND PROPERTIES OF ENGINEERING MATERTALS.

This profile identifies reports on properties of materials which
should be of interest to metallurgists and design engineers.
Typical reports discuss crack propagation, creep, fatigue, plastic
deformation and effects of thermal or mechanical loads on materials
properties.

SIP-10 NON-DESTRUCTIVE TESTING., This area is growing in popularity.
Organizations deriving the most benefit from the profile are those
which must test expensive items of equipment, whether these items
be products sold or equipment used in processing. Reports are

found relating to both electronic and mechanical equipment.

SIP-11 CORROSTION AND PROTECTIVE COATINGS; This SIP includes all
forms of metallic corrosion, corrosion mechanisms and corrosion
detection. Most protective measures involve coatings, both
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organic and inorganic. Many reports are an excellent source of
ideas for dealing with corrosion measurement and prevention.

SIP-13 BEARINGS AND LUBRICANTS. All kinds of bearings and lubricants
which are developed by federal programs are discussed. Most reports
deal with problems in unusual environments and they are a source of
ideas for bearing design and lubricant selection in very difficult
applications.

SIP-15 FLUID FLOW ANALYSIS. The profile is intended for persons
taking an analytical approach to problems of fluid flow. Gaseous,
liquid, and two-phase flow. Flow measurement problems. Techniques of
mathematical analysis. Applications in fuel flow, hydraulic systems
and pneumatic controls. Includes reports on fluid amplification

and fluid logic system. '

SIP-16 HYDROCARBON FUELS AND COMBUSTION. Fuel composition and
blending, storage properties, conamination--sometimes by micro-
organisms, and analysis of combustion products. Combustion studies
and instrumentation used. Most reports are on aviation fuels,

but do not discuss exotic rocket fuels,

SIP-17 AIR-WATER POLLUTION AND INDUSTRIAL SAFETY., Detection and
measurement of foreign substances in air and water, water reclamation
systems, radiation hazards and chemical toxicity studies. Most studies
refer to environmental purification and safety requirements in small
systems, aircraft and submarines, for example, and a few deal with
pollution of industrial complexes.

SIP-18 ANALYTICAL CHEMISTRY., Both instrumental analysis and wet
chemistry methods are discussed in reports, but the best reports
describe instrumentation for making analyses either more accurately
or more quickly than has previously been done. Reports are
selected for the analytical chemist.

SIP-19 REINFORCED COMPOSITE MATERIALS. All types of reinforced
materiuls are discussed--metallic, ceramic and plastic; but most
of the writing is on reinforced plastics. Analysis of properties,
preparation and testing. Reinforcement material selection and
manufacture.

SIP-20 POLYMER TECHNOLOGY. This profile identifies all reports
dealing with polymer technology except those appearing in SIP-19,
REINFORCED COMPOSITE MATERIALS. Reports usually discuss polymers
developed and tested for difficult applications, structural adhesives,
membranes, dielectric materials, etc.

$1P-21 TEMPERATURE MEASUREMENT. Techniques and devices for tempera-
ture measurement, probes, thermocouples, thermistore, pyrometers.
Errors in measurement and problems of data acquisition under difficult
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conditions. Reports should be of most interest to persons working
at cryogenic temperatures or at temperatures above 2000° F.

SIP-22 VACUUM TECHNOLOGY. The profile is particularly valuable as
a continuing survey of the properties of materials in a vacuum, and
of the instrumentation used for vacuum work.

SIP-24 LASER DEVELOPMENTS. Applications of lasers. Intended for
the reader who wants to stay informed of what lasers can be used
for without reading detailed research work in the field. New
applications for lasers, state-of-the-art reports, surveys and
bibliographies.

SIP-25 LASER RESEARCH. Exhaustive coverage of theory and experi-
mentation related to lasers. Together with SIP-24, complete coverage
of unclassified government reports; on lasers is obtained, and

there is excellent coverage of foreign work.

SIP-26 CRYOGENICS AND SUPERCONDUCTIVITY, Liquefaction processes,
handling of cryogenic fluids, usually fuels or oxidizers. About
half the reports identified deal with theory or applications of
superconductivity.

SIP-27 LOGIC CIRCUITS. Reports deal with both electronic and fluidic
circuits of the type being used in digital computers and, more
broadly, in digital control systems. :

SIP-28 INFRARED INSTRUMENTATION. A device-oriented profile which
cites reports on instrumentation making use of the infrared portion
of the electromagnetic spectrum. The profile has value for providing
ideas for instrumentation in many areas--whether infrared radiation
is employed or not.

SIP-29 PHOTOGRAPHY. The profile is designed to service people engaged
in the development or modification of photographic equipment. Most
applications are the visual records of testing, and also aerial
photography. Photography appears to be used more in government-
sponsored scientific work rhan is generally true in industry.

SIP-30 DISPLAY SYSTEMS. A profile to cite reports about the design
and development of display systems, and also the unique materials
used. Reports are usually concerned with reports employing cathode
ray tubes, but systems for data printing, xerography, or optical
projection are also discussed. Manufacturers of display equipment
may be particularly interested.

SIP-31 DATA TRANSMISSION. Reports are selected for their general
applicability to data transmission problems, and they generally
discuss the transmitting of experimental data from remote locations,
asually by telemetry, but sometimes by wire,
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SIP-33 RECORDING SYSTEMS., Data r:icording is the subject of most

reports, and all kinds of recording instrumentation are discussed;
magnetic systems predominate, but some reports also discuss graphic
recording.

SIP-34 SEMICONDUCTOR DEVICES AND MICROCIRCUIT FABRICATION. This

profile is primarily intended to service persons engaged in the
design and fabrication of microelgctronic components and devices.
Reports discuss materials used, fébrication me thods, and reliability
testing.

SIP-35 MICROWAVE SYSTEMS., Development and design of microwave
equipment, particularly for communication and radar. Microwave
transmission technology.

SIP~36 RADIO ANTENNAS, TRANSMISSION AND PROPAGATION. The profile
is intended to be of maximum benefit to persons concerned with
commercial radio communications. Attenuation, noise, reflection,
antenna design, refraction, information theory, signal reception
and related topics.

SIP-37 RADIO COMMUNICATIONS EQUIPMENT. Most of the reports discuss

components used in r.f. communications equipment, and the profile
is intended to service persons designing and producing radio equip-
ment.

SIP-38 RELIABILITY. The majority.of reports discuss reliability in
the design of products with a few reports on quality control in
production. Electronic equipment is usually involved.

SIP-39 OPERATIONS RESEARCH. This profile is intended to service
professionals in this field. Most reports are mathematical, and they

~are selected because they describe quantitative techniques of current

interest in operations research.

SIP-40 COMPUTER INFORMATION SERVICE. Actual computer programs are
announ:ed by this profile. There are three to five per month
selected for generality of application and completeness of docu-
mentation. Besides the programs, abstracts of reports on soft-
ware are announced. All programs announced are available from the
ARAC program library on cards or on tape.

SIP-41 PERSONNEL MANAGEMENT AND BEHAVIORAL SCIENCE. There are many
reports pertinent to the behavior of man in an industrial work
environment--both managerial and non-managerial. Most reports are

_at an advanced level so that persons deriving benefit are usually

industrial psychologists.

SIP-43 BIOMEDICAL TECHNOLOGY. Instrumentation for medical uses,
computer simulation of physiological processes, analyses of biomedical
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test data. The profile is intended for persons designing biomedical
equipment or making extensive use of it.

SIP-44 RADIOBIOLOGY. The medical,effects of radiation. Effects
of radiation on tissue. Radiation therapy and use of radiation
for diagnosis. Health physics. Chiefly intended for medical
researchers. -

STP-45 TURBINE TECHNOLOGY. All reports dealing explicitly with
gas or steam turbines and their basic components.

SIP-47 PROPERTIES OF CERAMIC MATERIALS. Physical properties,
structural phenomena, and analytical methods for ceramics. Most
reports deal with basic research, and the profile should chiefly
interest firms doing development work with ceramic materials.

SIP-49 CONTROL SYSTEMS ANALYSIS. The theory and design of control
systems, mathematical analysis techniques. Intended for scientists
and engineers developing control systems for moving bodies.

SIP-52 SENSORY DEVICES FOR INSTRUMENTATION. Devices used to detect,
observe or measure a physical property or quantity. Reports are
excellent suggestions for ways to obtain measurements more accurately,
more quickly or under more extreme conditions than has previously

been possible. The profile is for those interested in instrumentation.

SIP-55 INDUSTRIAL SYSTEMS MANAGEMENT, Planning and control of
manufacturing operation with emphasis on the use of computerized
information systems. Articles are taken from both open and govern-
ment literature. The result is a selected program of current
reading directed toward managers in manufacturing firms. Minimum
of mathematics.

SIP-56 RESEARCH AND ENGINEERING MANAGEMENT. Oriented towgrds managers
of scientific and engineering activities. Articles are taken from
both open literature and from government reports to provide the manager
with a selected program of the best in current reading. '

SIP-60 SPACE-AGE ENERGY SOURCES. A continuing review of the latest
work on battery developments, fuel cells solar cells, thermionic
power conversion, etc. The purpose of the profile is to keep the )
reader abreast of the latest developments in power sources and provide
reports concerning directions of future work.

SIP-63 INDUSTRIAL MATHEMATICS. Reports will cover differential
equations, applied complex variables, functional analysis, numerical
analysis and statistics. Its purpose is to provide reports on
mathematical techniques most applied in scientific and engineering
work, and the persons most likely to benefit are mathematicians who
are consultants to research or engineering groups.
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Table II-3 Con't.

SIP-68 HEAT TRANSFER., The profile is intended for specialists in

heat transfer problems. Theory and analyses of heat transfer, the
interrelationships between materials properties and heat transfer,
and heat transfer problems of unique nature.

SIP-70 HOLOGRAPHY. This area is growing in both popularity and
volume of literature. Most reports are still basic research, but
applications are increasing. '

SIP-71 HUMAN FACTORS ENGINEERING., Reports are selected for the design
engineer, discussing man-machine interaction, human responses to
control systems, prediction of performance, error possibilities, and
physical capabilities. The emphasis is on designing systems to fit
human limitations.

SIP-73 ADVANCES IN GEQPHYSICS, GEOLOGY AND OCEANOGRAPHY. The profile
is intended to service geologists engaged in work--either research

or practice--related to oil and mineral exploration. Instrumentation
is discussed, and the interpretation of subsurface structures by
physical and chemical analysis.

SIP-74 MARKETING INFORMATION SERVICE. Most of the reports announced
are from open literature. The profile provides a monthly review of
selected reading for marketing executives and analysts, particularly
those who are concerned with marketing technical products.

SIP-75 STRUCTURAL ANALYSIS TECHNIQUES. Reports are selected for
mechanical and civil design engineers. Effects of mechanical and
thermal loads on structures, stress analysis, creep and deflection
of structure, computer-assisted design, and safety analysis.

SIP-76 PSYCHOPHYSIOLOGY. The profile is intended to service researchers

interested in the interrelationship between physiological conditions
‘and psychological reactions in humans. Testing systems for
intelligence, fatigue, learning. Effects of drugs on psychological
processes. Visual and auditory responses, perception, etc.

SIP-77 NEUROCHEMISTRY AND BIOCHEMISTRY. Of interest to research
workers concerned with metabolism and biochemistry of the brain,
blood chemistry, protein composition of man, or the effects of
drugs on neural processes.
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deemed to be of high potential for industrial application by both NASA and
ARAC technical people. The purpose of this service is to generate new
ideas and to expose company technical people to a broad cross-section of
technology where industrial application seems imminent.

In terms of volume of reports requested, this service has been the
Center's most productive one accounting for 32,878 requests for full reports.
The service is particialarly popular with smaller firms and the extent of
usage of this service was hardly affected when ARAC switched from a blanket
fee schedule to a unit cost fee schedule. Each mailing point for this
service is $50.00 annually with reports available at $1.85 each.

MARKETING INFORMATION SERVICE (MIS)

Through the monthly abstracts, New Dimensions in Marketing Technology,
outstanding articles are reported to member firms for help in problem-solving
and in identifying new marketing opportunities. Full articles are supplied
upon request, and additional, personal assistance is provided as needed.

Staff marketing specialists continuously search literature for new
developments. Their inquiries cover such subjects as pricing, consumer
behavior, credit, advertising, distribution, inventory, transportation, and
forecasting.

Special emphasis is given to survey methods in market research and to
quantitative techniques.

This service also fared quite well even though a charge of $1.85 for
full copies of reports is now included as well as a charge of $80.00 for
the announcement service.

COMPUTER INFORMATION SERVICE (CIS)

The Computer Information Service is designed to transfer the technology
of new computer program developments to member firms.

An extensive range of computer programming activities operate continu-
ously within the group of NASA contractors, other government sources, and
numerous individuals that are willing to share programs they have developed
for various reasons. From this vast source, only those programs are selected
which seem to have potential for industrial application and are of a more
practical nature.

A description of the programs considered most worthwhile by the Center's
technical staff are sent to member firms each month. This announcement
typically includes five programs and a number of abstracts of computer-
oriented reports.

. Throughout this process, the Center's computer systems group works
directly with computer experts of wember firms.
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To date, a total of 826 programs, worth millions of dollars in develop-
mental cost, have been disseminated to ARAC users.
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III. Meeting the Market Test

There are a number of quantitative indicators that can be used in
an attempt to access the success of a university-based Center at trans-
ferring technology. These indicators include such factors as number of
profiles on line, number of retrospective searches performed in a quarter,
number of document requests, etc. In attempting to measure the success
of a university Center at meeting the market test, the task is not quite
so straight-forward, Once again there are a number of "quasi-quantitative™
indicators that may be used. These include number of user companies, and
the willingness of member companies to renew their membership arrangement
annually with the Center. An additional factor is introduced in accessing
the success in this area in that originally the Center was established as
an experiment in technology transfer which would charge users:a fee to help
cover the cost of providing service to them. Throughout the five-year
history of the Center, the yardstick for measuring success underwent several
changes. Finally the definition which has evolved is one which implies a
Center that carries on transfer activity with a group of users such that
enough income is generated to maintain its company operations and cover all
costs incurred by the Center in all of its day to day operations including
direct transfer activity, cost accounting functions, billing and invoicing,
development of new transfer mechanisms, marketing activity, and promotional
and public image type activities. This section of the report discusses a
number of factors which influence the ability of a center, such as ARAC, to
meet the market test according to the finalized definition stated above. It
also discusses the particular successes experienced in the five-year history
of the Center, a number of problem areas are identified, and some suggestions
for future operation are also made.

One of the more quantitative ways of measuring success at meeting the
market test is to look at the renewal record for member companies of ARAC.
Table III-1 is a composite history of ARAC member companies throughout
the five-year period concerned. It can be seen that during this time span
a total of 85 different companies were at one time or another (or in fact
still are) member companies of the Center. Of the 85, seventy still retain
their membership with the Center. Fifteen firms have discontinued their
membership arrangement over the first five years,

The data in Table III<l are summarized in Tabel III-2. It can be
seen in Table III-2 that ARAC started its operation in April, 1963, with
29 charter members. Of the original 29 charter members, 24 are still member
companies with ARAC. In 1964, seven new firms became members of the Center.
During that same year, three of the original 29 firms discontinued their
membership leaving a net gain of four member companies during 1964. Overall,
a 90% retention of member firms was experienced during company renewals that
occurred in 1964,

In 1965, the Center added thirteen new firms. During that same year,
two of the older members did not renew their membership giving the net
result of 11 firms gained and a retention of 94%of the member firms. In
1966, eleven new members were added. However, in 1966 there were seven’
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TABLE III-2

SUMMARY OF ARAC COMPANY MEMBERSHIPS

Member Companies at beginning of year 1983
New Members added 29
Memberships terminated 0
Member Companies at year end 29
Net gain in Member Companies 29

Percent of Companies renewed

* Includes January, 1968

Fk

1964 1965 1966 1967%
29 33 44 48

7 13 11 25

3 2 7 3
33 bl 48 70

4 11 4 22
90% 94% 68% 94%

** 24 of the original charter members are still member companies.

CATEGORIZATION OF REASONS FOR MEMBERSHIP TERMINATION

CATEGORY

Technological mis-match

Firm changed to internal or other source

Poor internal organization in firm

Company dissolved or sold out

Financial reasons

STATEMENT NOS. TOTAL
9, 11, 12, 15 4
2, 5, 13, 14 4
1, 7, 10 3
4, 6 2
3, 8 2
TOTAL 15

DATA ON MEMBERSHIP LIFETIME FOR FIRMS TERMINATING

MEMBERSHIP DURATION

Less than 12 months

12 - 17 months

18 - 23 months

24 - 30 months

More than 30 months

TOTAL

NO. F

0

IRMS

15

Average length of membership
for 15 terminated firms was
20.1 months.
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terminations of memberships resulting in a net gain of only four companies.
It was during 1966 that most of the planning and cost-accounting to be used
in formulating a new unit-cost fee schedule was accomplished. By this time,
it had become obvious that a blanket-type fee schedule with a rather high
entrance fee was not very acceptable to small and intermediate size firms.
There was strong indication that these firms needed a unit-cost type of fee
schedule that would allow them the flexibility to pick and select those
services which would be of immediate importance and reject the majority of
the older blanket package which had been designed primarily for larger,
more technically sophisticated firms.

The unit-cost fee schedule designed on sound cost-accounting principles
was put into effect during 1967. The results of the new fee schedule were
rather dramatic. It allowed a total of twenty-five new firms to become
members of the Center, more than double that in any previous year. Of the
twenty-five new firms, the majority fell in the small firm category. Also,
during 1967, forty~five of the forty-eight members in January of 1967 renewed
their membership under the new fee schedule resulting in retention of 947,
which was also higher than any previous year. The composite history shows
that 70 of the 85 members still retain their membership for an overall rate
of 827 retention.

It is of interest to examine the reasons given by these fifteen firms
for not renewing their memberships. These reasons are listed in Table III-3.
Interestingly, not a single firm indicated it was unhappy with the quality
of the service. The reasons for terminating seemed to fall into five dif-
ferent categories. These categories are listed in the second part of Table
II-2 on page 22. The last part of Table II-2 gives data on the membership
lifetime for firms terminating membership.

The reasons given for firms terminating provide some insight into
problem areas where additional effort needs to be placed. Al&o, a number
of other areas have been identified which seem to influence the ability of
a university-based Center to meet the market test as an information Center
dealing primarily with govermment report literature. These factors are
discussed below.

User Education: Perhaps the most conspicuous factor which has bubbled
to the surface during the five years of this experiment is the general lack
of knowledge on the part of potential industrial users concerning the possible
value or even the existence of services that may be obtained from autside sources.
In an effort to combat this, ARAC has taken the following action over the

past five years:

1. ARAC has answered some 2,741 mail inquiries from 1,907 different
firms and organizations.

2. ARAC has given seminars, technical papers, or promotional presen-
tations at 43 professionai meetings, technology conferences,
workshops, and similar meetings.

3. ARAC has sent unsolicited promotional information to some 4,000
different firms.




10.

11.
12.

13.

14.

15.
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TABLE III-3

BRIEF SUMMARIES OF REASONS GIVEN BY FIFTEEN FIRMS
FOR TERMINATING MEMBERSHIP WITH ARAC

Insufficient engineer hours internal to the company to utilize ARAC output.
Company very satisfied with ARAC services.

Corporate reorganization and establishment of a company "library" rather
than technical information services,.

This company maintained that taxes had already paid for the information and
that they should not have to pay again. Stated otherwise, they either refused
to recognize or could not recognize that the payment of fees was for the vaiue
added to the information by ARAC.

Upon death of the owner, this company was dissolved according to his last will
and testament.

This company gained access to essentially the same data base as ARAC through
government contracts in their Aerospace Division.

This company was bought out by another firm.

The person who coordinated the ARAC membership at this firm was retired from the
firm and used by the firm on a quasi-consulting basis. This arrangement for
retired managerial persons in firms is becoming more common. The coordinator

was very far removed, both in interest and distance, from the actual users of the
ARAC services. He decided not to continue the membership even though in several
instances he had been informed via carbon copies of letters from users that the
services had been of some value. An additional factor was involved because the
primary users were in a subsidiary firm while the budget for information services
is controlled at corporate headquarters.

Profits in this firm were down, there was a severe cutback in engineering staff,
and the firm was exercising all possible economy measures.

Technological mis~-match for this firm. The research center of the firm may
renew later.

The coordinator and management at this firm refused to exploit and/or apply
ARAC services. The interests of this firm are in areas where great potential
for assistance by ARAC services exist.

No engineering talent in the firm. Technological mis-match.

This firm liked the type of services provided but wanted access to a more chemi-
cally oriented data base.

This firm felt that they might obtain similar services through their State
Technical Services Agency.

This firm developed their own internal system with access to NASA tapes.
Ironically, ARAC supplied the retrieval programs.

Insufficient technological mis-match was the reason given by this firm. Inter-
estingly enough, a competitor of this firm recently gained a significant
technical advantage because they were able to exploit a NASA innovation.
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4. ARAC has held 17 meetings on the Indiana University, Bloomington
Campus.

5. ARAC has had 12 open literature publications describing its opera-
tions and objectives.

6. ARAC has registered 34 reports in the government report literature.

However, these efforts by ARAC combined with those of NASA at headquarters
still do not seem to be sufficient, A mechanism is needed whereby the
technology transfer efforts of all organizations and agencies are publicized
in a recurrent manner to create a national image for the RDC!s and the concept
of technology utilization and technology transfer.

Expansion.:iofo D&ta Base Used in Transfer Mechanisms: The original
charter of ARAC called for the specific objective of transferring aerospace
technology to the industrial sector of the economy. The technology generated
from aerospace sources is certainly significant and a number of transfers
from this source have been documented. There is no doubt, however, that
certain disciplines or areas of technology are essentially non-existent in
the aerospace literature. This is a natural consequence since inspite of
the broad spectrum of aerospace technology there are still many areas of
little or no interest to aerospace researchers and developers. Many of
these missing areas, however, are of vital interest to the industrial sector.
It was found’' that many firms like to be able to come to a g8ipgle source,
such as ARAC, for all of their technological information problems. Several
firms listed the limited information base of ARAC as the reason for termin-
ating their memberships (see Table III-3, page 24). Many firms have informed
ARAC that this was the primary reason for not expanding their membership any
further than had been done. Thus it turns out that in order to transfer
aerospace technology effectively, ARAC needs to have a broader information
base so that the broad spectrum of technology could be dovetailed with the
aerospace portion and the confidence of the users would be gained. ARAC has
addressed itself to this problem by expanding the base of coverage to include
USGRDR and NSA in its regular transfer mechanism. Attempts are underway at
the present time to gain access to some of the non-government files such as
those of the American Chemical Society and Engineering Index, Inc.

University Environment: In general, some significant advantages have
accrued in operating ARAC from a University environment. In the early stages,
alumni and friends of Indiana University played a significant role in helping
to identify and make connections with the original twenty-nine charter members.
Throughout the history of the Center, the faculty and graduate students have
been a vital source of technical manpower to ARAC. Conversely ARAC has
helped to support graduate students on a part time employment basis, has
helped serve the technical information needs of many faculty, has trained
graduate students as information application engineers upon which several
have based their tareers, and is now playing an important role in providing
automated library services to the university community. In many respects
the ARAC experiment has been a textbook case of organizational symbiosis.
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Quantitative Measures of Effectiveness: One of the problems which
has been identified is that of attempting to put a dollar sign or other
quantitative measure on the value of ARAC like services to a firm. TUnlike
a piece of hardware of a service contract, a firm must buy the services of
a Center like ARAC strictly on the belief that there is a chance of gaining
a real pay-off. Firms with progressive management recognize the value of
"knowledge chunks" which ARAC can provide and, therefore, tend to retain
ARAC services regardless of the particular profit cycle of the firm. Firms
with less progressive mamagement have a tendency to feel that the services
of ARAC are not needed if profits are good at the moment. When profits are
down, Services such as those from ARAC, are usually the first to be elim~
inated from the budget of a conservatively managed firm. Unfortunately,
this is the very time when this kind of service is needed most in order to
stimulate new or better product, process, and development. In situations
such as this, ARAC personnel are at a complete loss on how to quantitatively
affix a value to the firm for retention or expansion of the service. Almost

all firms agree that the services are a good thing to have, but the question.

of how much effort whould be made still exists. A case very similar to this
exists for libraries. Almost everyone agrees that libraries are useful and
are necessary, but no one can do a meaningful cost/benefit analysis on
operating a library or on retaining the services of an ARAC~like Center.

Reliability of the Source: Another comment which is sometimes heard
from firms is that the government report literature does not constitute a
so called "trusted source" in the 2yes of many industrial scientists. The
author is not in a position to judge the quality of government report liter-
ature, nor does he wish to pursue this point in any qualitative fashion.
ARAC does not share this wiew point and can usually defend the quality of
government reports to skeptics by producing a high-quality report in the
specialized area of the critic.

Proliferation of Sources with Similar Services: During the five-year
history of ARAC, a number of sources of services resembling those of ARAC
have appeared. These include efforts of federal government agencies,
especially those under the State Technical Services Act in the Department
of Commerce. Eight other RDC's patterned after ARAC are now also offering
similar services primarily regionalized to their section of the country.
The prime market for ARAC-like services appears to be with firms that do
extensive government contracting. However, these firms are not likely to
come to ARAC since they receive similar services free because of their
contractual relationship. During the past two years a number of commercial
firms and scveral publishers have entered into new business ventures which
closely resemble many of the ARAC operations. Much of this is desirable
because it helps in the educational effort described above. However, each
of these sources is vying for the same group of users. Experience has
shown that the potential user of information services is indeed becoming a
more sophisticated buyer. The only approach to take in this competitive
spirit is to be certain that the ARAC staff maintains its position at the
very forefront of technology and management in running a meaningful informa-
tion center. Most recent additions to the ARAC list of users have elected
to become associated with the Center after a careful review of the services
available from a number of different sources.
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Integration of ARAC with a Firm's Technical Information Center: Sur-
prisingly, even moderate=sized firms find it necessary to maintain some
sort of information facility to assist the firm's technical and managerial
personnel in locating information relevant to current interests of the firms.
These operations range in size from a portion of a single man's time to a
multi-million dollar operation depending on the size of the firm. The
approach taken by ARAC is to attempt to coordinate and integrate the Center's
services with those of the firm's information center. In most cases,
excellent rapport is established and the results obtained are substantial.
A recent interview of ARAC users revealed several ingenious uses of ARAC
services fashioned by people in various information centers of firms.
These cases are being studied and documented by ARAC and will be made
generally available to all ARAC users pending permission of the firms
involved. Occasionally, however, the head of a firm's information Center
views the availability of ARAC-1like services as a threat to his position
rather than an asset. An example of this is seen in the firm that made
Statement No. 5 in Table III-3 (page 24). Approximately twelve months
after this firm terminated their ARAC membership, they were contacted again
by ARAC personnel with the specific objective of attempting to obtain cost
figures concerning buying from ARAC vs. operating information services from
the same data base on their own. Thenperson responsible in this firm
admitted that the direct cost of providing this service on their own was
approximately seven times as much as the annual fee previously paid to
ARAC. He further admitted that when indirect costs were included, the
figure might be as much as eleven times greater. Yet he still refused to
obtain these services from ARAC since it tended to dilute his position within
the firm. Obviausly, there are few rational arguments that can be made with
a person who adopts this attitude.
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IV. Summary

During the course of this experimental effort of transferring
technology from a university-based center, two primary objectives have
crystallized. The first objective was to transfer technology. A number
of quantitative figures can be cited to indicate that at least reasonable
success has been achieved. These include the following:

3,000 Custom retrospective searches performed
28,020 Current-awareness searches performed
32,878 1Industrial Applications Reports disseminated
64,364 Technical reports disseminated
826 Computer programs transferred
Numerous individual transfers confirmdd and documented
133 Firms, organizations, and universities have used the
services of the Center

The second general objective of the Center was to be able to meet the
market test, i.e., generate enough income through its activity to support
all of its operations. @Once again, numerous data may be cited to indicate
a reasonable amount of success toward meeting this objective. The most
significant is that of the 85 firms with which the Center has had a formal
membership arrangement, 70 still retain their memberships.

While both of these objectives certainly deserve merit, experience
has shown that the two are not necessarily 1007 consistent. Rather, it
was found that some degree of overlap exists between the two major objec-
tives and that in order to achieve optimum results, the Center has found
it necessary to follow a path midway between the two. Examples of this
can be seen in Table IV-1 and Table IV-2. For the first three and one-half
years of this experiment, the primary effort was made at transferring tech-
nology. All services were very highly personalized (and thus expensive)
and the tables indicate that activity skyrocketed.

In the middle of 1966, as the experiment drew to a close, greater and
greater emphasis was placed on becoming self-sufficient. A cost-accounting
study was done and fees were raised to a level that would cover all costs,
assuming that activity remained at the previous level. The effect on the
transfer activity level of the Center was drastic. Table IV-1 depiéts the
decrease in retrospective search activity during 1967 as the new fee schedule

was introduced. The number of custom profiles (see Table IV-2) also decreased

drastically. However, the simultaneous introduction of the lower-cost, less
personalized Standard Interest Profile allowed this type of service to hold
its own, and to some extent, even increase, Unfortunately, there was no
low-cost replacement for the retrospective search and the numbers of requests
decreased significantly. Essentially the same type of decrease was observed
with other ARAC services.

Thus, users of ARAC services, to some extent, seemed to be willing to
pay a fce sufficient to cover all costs involved but made only very reserved
use of the personalized services at this priwe. It is unfortunate that the
yardstick of sclf-sufficienty need be applied to this transfer experimont.
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TABLE IV - 1

by Quarters

12 3 4l 2 340 2 34 2 3 4
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TABLE IV - 2

CURRENT AWARENESS PROFILES ON DISTRIBUTION

by Quarters

SEEEENER CUSTOM PROFILES
————1 STANDARD PROFILES

2 3 & 2 3 4l 2 3

1963 1964 1965

1966

1967



31

Evidence for this statement may easily be found by examining its effect
on activity levels in Tables IV-1 and IV-2. There is certainly signifi-
cant metit to the program, enough to warrant continuation and further
effort based on what has been learned during the first five years. If
the yardstick of self-gdufficiency were applied torall government services
and only those which met this criterion were continued, a large number of
extremely useful services would no longer exist (the U. S. mail system
for example).

The answer to meeting both the objective of transferring technology
and becoming self-sufficient seems to lie in expanding the user base and
in the use of standardized services. Naturally, customized, personal
services should always be available for those that want them. But the
lower-cost standard services are able to reach many more users.

As might be expected, the cost involved in serving an individual user
is sensitive to the total number of users of the Center's services at any
one time. Table IV-3 shows that the average cost per quarter to serve
each firm decreased significantly during the five-year period. Part of
the decrease was due to increased skills on the part of the Center's
technical staff and management. The majority of the decrease must be
attributed to the expansion of the number of users. On the other hand, the
number of dollars that firms put in their budgets for the purchase of ARAC-
like services tends to remain relatively constant regardless of the cost
for such services., The slight decrease in average fee paid per company
per quarter can be attributed to the increasing percentage of small firms
that subscribe to ARAC services. These smaller firms require smaller
memberships with correspondingly smaller fees. Nevertheless, the plot
which depicts the average fee paid per firm per quarter is remaining rela-
tively constant (lower curves in Table IV-3). The plot (upper curve in
Table IV-3) which depicts the average cost for ARAC to serve each firm per
quarter continues to decrease as the number of users is increased. Unless
an unexpected perturbation occurs in either of the two plots, the curves
will eventually intersect each other at some point in the future when the
user base has been sufficiently expanded. Obviously, when this crossover
occurs, the Center will be completely self-sufficient.
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