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NOTICE

This document is disseminated under the sponsorshop of the U.S.

Department of Transportation in the ~ terest of information exchange. The

United States Government assumes no liability for its contents or use

thereof.

The study that resulted in this report was made by the Transportation

Research Board of the National Research Council. The project was approved

by the Governing Board of the National Research Council , whose members are

drawn from the councils of the National Academy of Sciences , the National

Academy of Engineering, and the Institute of Medicine. The members of the

Transportation Research Board cori~nittee responsible for the report were

chosen for their special competence and with regard for appropriate balance.

This report has been reviewed according to procedures approved by a

Report Review Comittee consisting of members of the National Academy of

Sc iences , the National Academy of Engineering , and the Institute of Medicine.
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FOREWORD

This report has been prepared from discussions and written inputs
provided by the Transportation Research Board Committee on Air Transportation
Research Information Service (ATRIS), under the cha irmanship of John
W. Drake. A planning meeting for Committee activities was held on November
12, 1976. Subsequent meetings 0f the Committee were on January 27, April
15, and July 15 , 1977. In the early work four subcommittees developed
input material on ATRIS subject areas, information types, information
sources , and user requirements. Cha irmen of the respective subcommittees
were Mr. Horn, Mr. Chan, Ms. Beaver , and Ms. Montle.

During June and July of 1977, the ATRIS Committee reviewed the initial
staff-prepared draft and contributed both individuall y and collectively
to the report text and recommendations.

While the Committee recognizes that the plans presented in this report V

will need updating and modification in the light of changing requirements
and technology, the Committee believes that the report provides sound and
adequate guidelines for the development and operation of an information
service that can provide needed benefits to the user community for air
transport research information .

The report is not a spec&fication for further work; it is rather a
prospectus for potential sponsors of the service , particularly the Federal
Aviation Administrat ion , U.S. Department of Transportation. The report
also serves to inform ex isting information centers and serv ices of the
plans that are set forth but is not aimed at prospective individual
users. If ATRIS is Implemented , appropriate guides and brochures will be
prepared for user audiences.
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Imp lementation Plan for an A i r Trans portation
Research Information Service (ATRIS)

SUMMARY

This report presents scope and plans for an air transportation research In-
formation service (ATRIS) that would provide the user comunity with abstracts
of documents and resumes of research projects that relate to the air transport
field. The general design for the service is similar to that of other modally
oriented services currently maintained by the Transportation Research Board for
highway (HRIS), railroad (RRIS) , and maritime (MRIS) research information. Thus
ATRIS would not only serve special needs for air transport information , but In
conjunction with the other modal services could provide for full coverage of
transportation research Information.

Justification for the service and benefits provided by the service rest
on its uniqueness as a focal point for the assembly of air transport information
that is now widely scattered, and as a provider of services and products that
are tailored to the needs and wants of the air transport community .

The potential user community for ATRIS services and products is discussed In
terms of types of organizations and types of personnel within organizations that
represent a target clientele. Recommendations are made for specific types of
Intera ctions between ATRI S and the user community, including various forms of
publicity and user feedback.

Input scope for ATRIS acquisitions is presented In terms of twenty-one
subject areas that range from Aircraft to Travel and Tourism, and in terms
of sixteen types of info rmation that include research project resumes, technical
reports , planning documents , legislative histories , and air transport regula-
tions.

Output scope is presented In terms of regular announcement bulletins ,
special bibliographies , batch-mode retrieval service , on-l ine retrieval ser-
v ice , and other types of services and products for users of air transport
In formation.

The report includes an implementation plan for the f irst three years of
ATRIS development ‘and operations. The plan contains specific proposals for
input-output operations in each year, cost estimates for the proposed opera-
tions , and funding strategies for meeting the cost requirements.

In the first two Appendixes to the report, details are given for input
operations and for output operations , respectively. The third Appendix gives
a prel iminary list of potential user organizations.

The report represents the collective viewpoints and advice of the
Transportation Research Board Committee on Air Transportation Research Informa-
tion Service; the Committee in turn represents both end users and intermediaries
for end users In major sectors of the air transportation field. Support for
the development of this report was provided by the Federal Aviatio n Adminis-
trat ion, U.S. Department of Transportation.
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CHAPTER 1. BACKGROUND AND INTRODUCTION

The purpose of this report is to present a detailed plan for the dev-

elopment and operation of a service that specializes in air transport

research information and whose goal is to provide effective service to users

of air transport research information . This introductory chapter provides

background and context for the plan that follows .

It is usefu l at the outset to discuss concepts that are embodied in the

term transportation research information service. Although transportation is

literally the movement of people or goods from one point to another , in this

report the term transportation connotes a field of endeavor. The transportation

field is characterized by transportation systems (e.g., airline and highway

systems), elements of the systems (e.g., vehicles , facilities , and passengers),

system activities (e.g., planning , construction , and traffic control), and

system characteristics (e.g., demand , safety, and performance). Since trans-

portation is not an end in itself but is rather a means for accomplishing

societal and economic objectives , the transportation field is closely related

to the field of socioeconomics . Solutions to transportation problems and im-

provements in transportation systems must be attained with due regard for

societal and economic restraints .

Transportation information is basically that which is known about trans-

portation systems and their elements , activities , and characteristics . It must

also include knowledge of socioeconomic factors that affect the nature and

performance of transportation systems , and perhaps more importantly, knowl edge

of the interactions between transportation systems and the socioeconomic activities

they are intended to serve. 

•~
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As shown in Figure 1 below , a given collection of transportation informa-

tion might cover (A) the transportation field as part of a larger field such

as sociotechnical systems, (B) the transportation field , (C) a transportation

subfield such as highway safety, or (D) a transportation-related field such as

economics.

Figure 1. Coverage of Transportation Information

A. TRANSPORTATI ON I NCLU SIV E FIE LD
e.g., Sociotechn ical Systems

I

B. TRANSPORTATION FiELD

TRANSPORTATION SUBFIELD
e.g., Highway Safety

TRA NSPORTATIO N
/ RELATED FIELD /

e.g., Econom ics 
-

-
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The research process consists of organizing, analyzing , and synthesizing

information inputs Into new forms of information that can be used to help

ameliorate problems or to effect improvements . These information inputs can

cursist of existing information and concepts or intuitions hel d by the re-

searcher. Research output may consist solely of new concepts or plans , or

the research may produce new systems, new components for existing systems,

or new facts about existing systems.

It follows that transportation research is the transformation of existing

information into new information that is relevant to transportation problems

or to the improvement of transportation systems. Transportation research

information is sometimes defined as only the output of transportation research,

but in this report the term transportation research information includes any

input or output information that is associated with transportation research.

1 .1 Trans portation Research Information Servi ces and Networ ks

It is perhaps unfortunate that the term information service has

two conventional mean ings. The term can refer to an organ i za tional

unit that serves a given clientele or it can refer to the responses

that the organizational unit makes to those it serves. Analogous

situations exist throughout the business worl d where, for example ,

a service station may perform many types of services for the motoring

public. In this report the term information service will connote an

information center or an information unit of a larger organization.

Whenever the term Is used in the second sense, it will be stated as

_ _ _ _ _ _ _  - .—



information services and products , I.e., as output from an information

service unit.

The major functions of an information service are to acquire , organize,

store, retrieve , package, and transmit in a timely manner relevant Informa-

tion of one type or another. For the purposes of this report , info rmation

services can be put In one or another of three major categories. An in-

formation service that deals mainly with full-text documents such as books ,
• reports , and journals is a library or document center. Information

services in which the preparation of document abstracts or research

project resumes is the major function are generally called abstracting

and indexing services. A third category of information services

consists of retrieval services that neither store documents nor

prepare abstracts ; these services acquire and store abstracts and/or

resume s, then perform batch-mode retrieval service and/or provide

on-line access for the users of the service. Any two or all three

of these categories of information service may exist at the same

information center. Thus a library may also provide abstracting and

indexing services; an abstracting and indexing service may also

perform retrieval services , etc.

An information service in any of these three categories is a

transportation research information service if it covers transporta-

tion research information in any of the four categories shown in Figure

1. There are hundreds of transportation research information services

within the United States and abroad . Ma~y are unit s of federal , state,

and local governmental agencies , some are units within academic insti-

tutions or within businesses or industries , and some are private en-

terprises.

Information services that are either specific to air transporta-

tion research information or that cover a significant part of the field

-
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H
are exemplified by the following:

Libraries

U.S. Department of Transportation Library , Washington , D.C.

Northwestern University Transportation Center Library, Evans ton, Ill.

Institute for Transportation Studies Library , University of California ,
Berkeley

Engineering Societies Library , New York , N . V.

Air Transport Association Libra ry, Washington , D.C.

Civil Aeronautics Board Libra ry, Washington , D.C.

Air University Library , Maxwell AFB , A l abama

Port Authority of New York and New Jersey Library , New York, N.Y.

International Civil Aviation Organization Library , Montrea l , Canada

Document Centers

National Technica l Information Service , Springfield , Va.
(U.S. Government reports)

National Aeronau tics and Space Admin i stration , Washington , D.C.
(NASA reports)

Abstracting and Indexing~ Services

Amer ican Institute of Aeronautics and As tronautic s (AMA )
Tec hnical Information Serv ice , New Yor k, N . V.

National Technical Information Service, (NTIS), Springfield , Va .
(A bstracts of U .S. Government Reports)

Engi. ~~~~ .ng Index , Inc . ( E l ) , New York , N.Y.
• (Abstracts of engineering reports and articles )

Smithsonian Science Information Exchange (SSIE), Washington , D.C.
(Resumes of research proj ects)

Transportation Research Activities Information Service (TRAIS), U.S. DOT
(Resumes of ongoing U.S. DOT research projects)

Retrieval Services

IRIS-ON-LINE , Battelle Columbus Laboratories , Columbus , Ohio
(Abstracts of transportation research reports and articles , and
resumes of transportation research projects)

~~~~~~~~~~~~ . J ~~~ ~ . ~~~~~- L I T” ~~ _ __ _ _ _
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Lockheed Information Services , Palo Al to, Cal .
(On-line access to NIS abstracts, Ei abstracts , and other
data bases)

It may be supposed that a large proportion of all full-text U.S.

documents on air transportation are housed in one or more of the libraries

and document centers listed above . The abstracting and indexing services

and the retrieval services listed , however , cover a much lower pro-

portion of transportation research information than is held by the

lib rar ies and document centers .

More complete information about the services listed above is

given in the TRISNET Directory to Transportation Research Information

Services that was prepared by the TRISNET Secretariat in May 1976

and that is available from NTIS (PB 255 172/AS).

Although the above services cover collectively much of the air

transport field , none is both comprehensive and specific with respect to

air transportation research information . Implementation of the plan given

in this report would provide an abstracting and indexing service that is

specific to air transport research information and that is complementary

to three existing abstracting and indexing services that now exist for high-

way research information , railroad research information , and maritime

research information. The latter three services were developed by

and are now operated by the Trans portation Resea rch Board . Summary

descriptions of the highway, ra ilroad , and mariti me serv ices are

gi ven below.

• Highway Research Information Service CHRIS)

HRIS was developed during 1964-1967 at the request of the state
highway departments and the U.S. Bureau of Public Roads and
operates on an annual budget of about $500,000. About seventy
percent is provided by the States, about twenty percent by the
Federal Highway Administration , and about ten percent by other
users. Sources of HRIS information Include U.S. research
organizat ions , the National Technical Information Service
(NTIS), the Smithsonian Science Information Exchange (SSIE),

~~~TT -~~~~~ ~~~~~ • 
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and the Engineering Index (Ei). Non-U.S. information is
acquired through the International Road Federation (IRF) and
the OECD International Road Research Documentation (IRRD X

• network. HRIS services include quarterly publication of HRIS
Abstracts, monthly distribution of HRIS current awareness
printouts , and weekly response to requests for batch-mode re-
trievals. More than 3,000 user organizations now receive HRIS

• 
- services . Approxima tely 40,000 HRIS records that have been stored

since 1970 are available to users of the TRIS-ON-LINE retrieval
service provided by Battelle Columbus Laboratories (BCL).

• Maritime Research Information Service (MRIS)

At the request of the Maritime Administration , U.S. Department
of Commerce , TRB began the development of a Maritime Research
Information Service (MRIS) in 1969. At present the MRIS data
base contains about 13 ,000 abstracts of research reports and
articles and about 200 resumes of ongoing maritime research
projects. The annual MRIS operating budget is about $240,000
of which about seventy-five percent is provided by the Maritime
Administration and about twenty-five percent by other MRIS users.

• MRIS services include semiannual publication of MRIS Abstracts ,
monthly publication of MR1S Current Awareness , and weekly re-
sponse to requests for batch-mode retrieval. About three hundred
organizations now subscribe to MRIS services. Sources of MRIS
information include U.S. research organizations , NTIS , SSIE ,
and Ei. Non-U.S. information is acquired through exchange
agreements with the British Ship Research Association and the

• Norwegian Ship Research Institute .

• Railroad Research Information Service (RRIS)

In 1972 TRB began the development and operation of the Railroad
Research Information Service (RRIS) at the request of the Federal
Railroad Administration . The RRIS data base now contains about
13 ,000 abstracts of research reports and articles and more than

• 500 resumes of ongoing railroad research projects. The annua l
operating budget for RRIS is about $200,000 of which about
seventy-five percent is provided through contract with FRA ; about
twenty-fIve percent is provided by other RRIS users. About 800
organizations now subscribe to RRIS services that include semi-
annual publ i cation of the Railroad Research Bulletin and weekly

• response to requests for batch-m~de retrieval . The RRIS data
base is made available to users of the TR IS-ON-LIN E retrieval
service. Sources of RRIS information include U.S. research
organ izations , NTIS, SSIE , and Ei . Non—U.S. information is ac-
qulred through an exchange agreement with the International
Union of Rai lways (UIC) In Paris.

Since the public transportation mode Is wi thin the joint scope of

HRIS and RRIS , and since MRIS can cover research information on inland

waterways, additi on of an ATR 1S would provide an ensemble of abstracti ng

______________ - -~~~~~~~~~~~~~~~~~— . ..—-- -—-—- — -.- —--~~~
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and indexing services that col lectively can cover all transportation

modes and all types of transportati on research information.

In response to overal l user requirements a gi ven modal service may use

selection criteria that minimize coverage of certain aspects of the

modal fiel d . For example , HRIS emphasizes the roadway and user aspects

of highway research and minimizes its coverage of automobile research.

Thus complete coverage of the transportation field by a modal ensembl e

may require scope adjustments by each element of the ensemble.

With support from the Office of the Assistant Secretary for

Systems Development and Technology, DOT/TST, a TRB Committee on

Transportation Research Information Services worked during 1971 -1976

to develop extensive plans for a U.S. network of transportation

research information services (TRISNET). Concepts and general design

for the TRISNET were reported in 1975 ~~~~ It was conceived that the

network woul d inclu de four components:

• Abstracting and Indexing Service (AIS) Component

A set of abstracting and indexing services whose collective and
cooperative efforts can cover all transportation research docu-
ments and all ongoing transportation research projects. Major
elements of the AIS component woul d be HRIS , RRIS , MRIS and the
prospective ATRIS. -

• IRIS-ON-LINE Component

An on-line data base that contains the non-overlapping holdin~s
of the A IS Component and from which on-line retrieval services
are provided to all elements of the transportation research
comunIty.

(1) Design Concepts for a National Network of Transportation Research Information
Serv ices (..TRISNE1r)7 Transportation Research Board , Washington , D.C.

NTIS PB 245 311/AS
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• Document Del ivery Service (DDS) Component

A set of libraries and document centers whose collective holdings
• include all documents whose abstracts appear in the TRIS-ON-LINE

component and whose cooperative efforts provide document del ivery
services upon request by the user community .

• Coordination and Communications Component (CCC)

A component that provides for management and coordination of the
other TRISNET components, for overv iew of TRISNET development
and operations , and for communications within the network and
between the network and the user community. Elements of this
component are a TRISNET Manager , a TRISNET Overview Committee,
a TRISNET Managers Counc il, and a TRISNET Secretariat.

Al though considerable progress has been made toward implementing

various elements of the network , there have as yet been no commitments

for continuing and stable funding of network operations. Moreover,

there does not yet exist a set of firm agreements among the prospective

service elements of the network.

1 .2 History of ATRIS Development

In each annual report of the IRIS Committee there appeared a

recommendation for the development of an abstracting and indexing

service that would specialize in air transport research information

and that would complete the modal ensemble represented by HRIS , MRIS ,

and RRIS. In June 1974, the Transportation Research Board brought

together an ad hoc group of about fifteen people to discuss the

desirability of and possibilities for ATRIS. The agenda included a

discussion of input scope and a discussion of the potential user

communi ty and Its information requirements .

The group learned that the Flight Transportation Laboratory (FTL) at

MIT had been building a data file on air transport research information

under the direction of Professor Robert W. Simpson . This file contained

‘p
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two or three thousand references, in a machine -readabl e form, to in-

formation within seven general subject categories: Aircraft , Airlines ,

Airports, Air Traffic Control , Travel Demand , Transportation Systems,

and Operations Research.

One consequence of the meeting was that FTL and TRB collaborated , with

support from DOT/TST, to store about 1500 of the FTL references in the

TRIS-ON-LINE data base that was then in its initial stage of development.

A second consequence was that the Federal Aviation Administration in-

vited the Transportation Research Board to submit a proposal for pro-

ducing a plan for ATRIS implementation and for producing a prototype

product. In Sep tember 1976, a one -year contract between FAA and

the National Academy of Sciences was negotiated . The statement of

work included the following six tasks: ‘I-

(a) Establish an ATRIS Committee to represent major sectors of
the air transport research community .

(b) Identify the total scope of ATRIS in terms of subject areas ,
information types, acquisition sources , potential users , and
services and products .

(c) Prepare an implementation plan for ATRIS development and
operation.

(d) Identify a relatively narrow subject scope for a prototype
bibliography .

(e) Acquire , process , and store up to 1 ,000 abstracts of documents
relevant to the subject(s) identified In task d.

(f) Produce camera-ready copy for the prototype bibl i ography , in-
cluding a user response form that publicizes ATRIS devel opment
and that solicits suggestions for future ATRIS products.

Performance of Task (a) is represented by the ATRIS Committee roster

contained on page II of this report . The remaining chapters of - •

this report represent performance of Task (b) and Task (c).

I

_ _ _ _  
_ _ _

~~~~~~~~ ~~~~~~~~~~ ~~~~~~.
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In response to Task (d) the ATRIS Committee identified certain issues

and problems associated with airports to be an appropriate scope for the

prototype bibliography . Task (e) was performed jointly by the FTL and

• TRB , and Task (f) was performed by TRB .

In summary , the present report is the culmination of more than three

years of discussions and recommendations on the development of an in-

formation service specific to the field of air transportation. Justifi-

cation for the service and benefits provided by the service rests on its

uniqueness as a focal point for the assembly of air transport information

that is now widely scattered and as a provider of services and products

that are tailored to the needs and wants of the air transport community .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
J_ _ :
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CHAPTER 2. POTENTIAL USER COMMUN ITY FOR ATRIS

It is clearly wasteful to design and implement an information service

that is not used by those for whom the service was intended . It can be argued

that the design for ATRIS input/output operations must be preceded by a marketing

study of the user community and that ATRIS should be implemented , or not im-

plemented,in the light of the study results. On the other hand , the results of

a marketing study may not be conclusive unless prospective users can see and

experience the specific products and services that are being offered. The

substance of this chapter has not been synthesized from the views and opinions

of what may be hundreds or even thousands of potential users of ATR IS services

and products; it is based on the collective reasoning of the ATRIS Committee

and on accumulated experience of similar information services that are now

operational (e.g., RRIS).

It is important to distinguish between the user community for air trans-

port research information and the users of ATRIS services and products. It is

the first of these two groups that will be addressed in this chapter; the second

group cannot be named until ATRIS services and products are available for use.

It is assumed throughout, however, that there are many present users of air

transport research information and that all are potential users of ATRIS products

and services.

The potential user community for any type of information service is “chicken

and egg ” with the input/output scope of the service . A relatively narrow input

scope may match the Information needs of only a handful of users; if the input

scope is too wide and d i f fuse , the service may not be able to match specific

needs of any users . For a given input scope, a range of output services and

products is generally needed to match the wants and need s of potential users.

~~~~~~~~~~~~~~~~~~~ .~~~~~~ -
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2.1 Classification of Potential Users ~~~~~~~ Organization and ~~~of Work

As background for the subsequent discussion of user wants and needs

for Information services and products , It is useful to identify the types

of organizations within which users of air transport research Information

are most likely to be found and to identify the types of work that are

most likely to require access to air transport research Information. Types

of organizations and types of work that constitute the potential user

community for ATRIS are listed in Table 1. Since the categories are

quite general it is reasonable to suppose that virtually all users of air

transport research information are accounted for by the categories shown .

Appendix C to this report gives an initial list of specific organiza-

tions that fall in one category or another , but it will require additional

effort to approximate the universe of U.S. and non-U.S. user organizations

and to identify one or more individual users within each user organization.

This further effort will be a necessary step to Insure adequate marketing

and publicity coverage for future ATRIS development.

One initial step has been taken toward Identification of ATRIS

users. The 50 state departments of highways and transportation all

receive HRIS services, and most receive RRIS and MRIS services. In early

1977 each department was asked whet”er it will wish to receive ATRIS

publications if and when such become available. The results to date

are that 44 of 45 responding States do want to receive ATRIS services

when available.

After potential users In other categories of Table 1 have been

Identif led, and after one or more ATRIS services and products become

available , similar studies can be made of other categories In Table 1.

The results would reveal the relative interest in ATRIS among the various

categories of the overall community . To date, for example , 44/50 or 88

_ _ _ _ _ _ _ _ _  _ _  _ _  _ _ _
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Table 1. Classification of Users of Air Transport Research Information

TYPES OF ORGANIZATIONS

1. FEDERAL AND STATE AGENCIES (US and Non-US) 3. BUSINESS AND INDUSTRY (US and Non-US)

1.1 Transportation Agencies 3.1 Mr Carriers
1.1.1 Policy & Planning Groups 3.1.1 ForecastIng/Planning Groups
1.1.2 Resea rch & Developrent Groups 3.1.2 Engineering/Operations Main-
1.1.3 Other Groups (includes safety/accident investigation) tence Groups

3.1.3 Traffic Groups
1.2 Environmental Agencies 3.1.4 MarketIng , Legal & Finance

1.2.1 Policy & Planning Groups (abatement Groups
controls/regulation )

1.2.2 Research Groups (noise and emissions/huma n response) 3.2 Manufacturers , Contractors. &
1.2 3 Resource Preservation (land use planning/controls) Suppliers

3.2.1 Aircraft
1.3 Energy Agencies/Offices 3.2.2 Engines

1.3.1 Policy & Planning Groups (allocation programs) 3.2.3 Components (landing and nav i—
1.3.2 Research Groups (energy conservation/e fficiency) gation aids)

3.2.4 Fuels & Services
1.4 Coninerce Agencies

‘.4.1 Industrial & Economic Development Pl ans & Programs 3.3 Consulting Firms
1.4.2 Promotional Groups (recreation/tourism/trade) 3.3.1 Economics Consultants

3.3.2 Engineering Consultants
1.5 Regulatory Agencies and Authorities 3.3.3 Plann ing & Research Con-

1.5.1 Economics and Operations (routes & fares) sultants
.1.5.2 Statistical Services -

3.4 Organizations/Associat ions
1.6 Milita ry Organizations 3.4.1 Air Carrier Groups

3.4.2 General Aviation Groups
1.7 Other Agencies 3.4.3 Manufacturers Groups

1.7.1 Executive and Legislative Staff Support Groups 3.4.4 ShIpper/user Groups
1.7.2 Budget Office 3.4.5 Labor Groups
1.7.3 Special Comissions and Task Force Groups

— 3.5 Banking & Investment Firm s
2. REGIONAL AND LOCAL AGENCIES (Us) 3.5.1 Banks

_____________________________________________________________ 3.5.2 Investment Underwriters

2.1 Policy and Planning Agencies for Comprehensive & Multi- 
S l urance Companies

modal Transport 3.5.6 Investment Research Firms
2.1.1 RegIonal Planning & Development Boards ____________________________________
2.1.2 Councils of Government 3.6 Operators of Ground or Water
2.1.3 Metropolitan Planning Organizations Transport Systems

2.2 Operating Author ities for Aviation & Multimodal Transport 4. ACADEM IC INSTITUTIONS AND PROFESSIONAL
2.2.1 Port Author ities SOCIETIES (us and Non-US)
2.2.2 Regional/MetropolItan Transportation Authorities _______________________________________
2.2.3 AIrport Autnorities and Aviation Departments 4.1 UniversitIes (Libraries)

4.2 Research Institutes

4.3 Professional Societies

TYPES OF WOR K

A. Administration & Management I. Library & Infonnatlon Services
B. Aviation Analysis .J. Market Analysis & Forecasting
C. Design K. Operations
0. Development 1. PlannIng
E. Economic Analysis N. Policy Fonmilatlon
F. Education N. Research
C. EngineerIng 0. Safety & SecurIty
H. Legal P. Scheduling

_________ _________________________________________ ____________ __________ _  _ _ _ _ _ _ _ _ _ _  _ _ _
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percent of the state departments have interest in ATRIS publ ications.

Publicity and marketing lists for RRIS and MRIS each contain around

2,000 U.S. organizations. Publicity for HRIS reaches about 5,000

organizations on a world-wide basis. Thus it may be supposed that the

potential user community for ATRIS includes from two to three thousand

organizations. There may of course be a number of individual users

within any user organization . Table 2 shows the number of subscribers

to HRIS, MR IS , and RRIS publications in 1976, and in categories similar

to those of Table 1.

Table 2. Distribution of Subscribers to HRIS , MRIS, and RRIS Publications
(As of October 1976)

0rgan~zation Informat ion_ Service User info rmat io n Service
Type ‘~ rs~ 1~iTS —

~ir Office HR I S MRIS R~T~
Federal 

— _____- 

Administrat ion 478 33 
— 

224
Agencies 298 47 128
______________ —

~~~~~~~~ Technical  1 ,352 53 134
State &
Local Agencies 1 ,305 37 115 Library 431 90 170

Business & Other
Industry 330 98 303 Offices 202 66 203

Academic
Institutions 429 38 98 Totals 2,463 242 731

Other Types U.S. &
Types 101 22 87 Canada 2,190 242 659

Other
Total s 

— 
2,463 242 731 Countries 273 0 72

-. ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~J
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The distributions shown in Tabl e 2 are for indiv idual persons or

individual offices within organizations. Neither the actual number of

different organizations nor the overlap in subscribers among services

has been analyzed at the present time. It is estimated that between

ten and twenty percent of all potential user organizations do in fact

subscribe to the respective services , and that multiple subscriptions

are received by at least half of the subscribin g organizations.

Until market research for ATRIS output has been performed , it is

only possible to speculate on the numbers that might appear in ATRIS columns

for Table 2. A preliminary estimate is that the distribution of ATRIS

users will be similar to the combined non—overlapping distributions of

MRIS and RRIS users.

Finally it should be noted that Table 2 refers to service publ i cations

and that any publication issue may be used by several individuals within

the subscribing organization. User surveys of HRIS and RRIS subscribers

have shown that an average of about five different indiv iduals use regularly

the publications received through a single subscription. Multiplication

of the Table 2 totals by five provides round number estimates of about

12 ,500, 1 ,200, and 3,600 individual users of HRIS , MRIS , and RRIS

publications , respectively.

Users of HRIS , MRIS , and RRIS batch-mode retrieval services are

essentially subsets of the publica tion subscribers . In 1976 approximately

1 ,000 retrievals were made for HRIS users , about 200 for RRIS users , and
about 100 for MRIS users. The distributions of on-line retrievals through

IRIS—ON-LINE are not available at this time , but in 1976 approxImately 60 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ TI~~ I1I. .~I1I . . . . ~~~~ .~ ,.
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user terminals were in operation for varying lengths of time .

2.2 User Needs and Wants for Air Transport Research Information

If it is hypothesized that there are 2,000 organizations in which

there is an average of five individual users of air transport research

info rmation , then there would be 10,000 users. A comprehensive study

of those users could reveal not only their present needs and wants , but

also their present information practices and the degree to which present

practices satisfy the needs and wants . Such a study would presumably

provide inferences on what ATRIS woul d have to be like if it is to

serve a useful purpose and provide needed benefits. Two studies of this

type have been conducted under the auspices of the IRIS Committee , and

each of HRIS , MRIS , and RRIS have surveyed their respective users on

certain questions about user needs, wants , practices , and levels of

satisfaction . None of these studies , however , included significant

numbers of users of air transport research information , and none were

designed to produce valid inferences about a well defined universe of

information users that includes both users and non-users of particular

informa tion serv ices.

Although first-hand responses from the community of users of air

transport research information are not yet available , it is useful to

pose and discuss the questions that are raised in the remainder of

this topic. The discussion under each question represents ATRIS

Committee del iberations except for statements that are attributed to

prior studies.

@eation 1. Do ea~perta on a given subject go to a service such as ATRIS toacquire information in their own areas of expertise

Experience shows that experts do use Information services that cover

their own areas of expertise. On the other hand ft may be that the greatest

_______ _____________________________  
I- - .-.

~~~~~~~~~~~~~~~~~~~~~~~ 

~~~

_ _j_

~

_

~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 19 -

value of an information service is realized by users who need to keep

abreast of developments outside their own areas of expertise or who

have needs for specific information in fields other than their own .

Within the air transport field , for example , technical people might

realize more benefits from ATRIS information on the socioeconomic

aspects of air transport than from ATRIS information on air transport

technology.

~~e8tion 2. Does any particular group of users have some unique set of require-
ments such that ATRIS should be tailored to the needs of specific groups?

Until market research and experience shows otherwi se, there is no indica-

tion that ATRIS should be tailored or customized on behalf of one or

more subsets of the potential user community (Table 1). There may be

a wide range of information needs and wants among users , but it appears

likely that this range would exist in any sizable subset of the user

community . This range of needs and wants should be covered , however ,

by the range of ATRIS input and by the range of ATRIS services and products.

Question 3. Do users expect or desire complete recall on a given topic or subject3
or do they prefer a representative response of selected information on the topic?

The answer to this question depends on whether the user ’s need is

for a sample or a census of information that exists on the subject.

Through input selection the quality of sample responses can be increased

but at the risk of omitting useful material . The census approach reduces

the latter risk but introduces significant Increases in the cost of all

operations , including the screening of low quality information. If

funding is ava i lable , the census approach should probably be taken since

samples can always be generated from a census but not vice versa. Another

approach is to provide complete recall for information represented by

certain types or sources of information (e.g., DOT reports) and sample

_ _  _ _ _ _ _ _  _ _ _
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recall for other types or sources (e.g., non U.S. journal articles).

Question 4. What are the major overall requirements of users?

Two general information needs are (a) to keep informed of recent events

and results in one or more subject areas and (b) to acquire information

that is relevant and specific to a particular question . The first is a

browsing requirement , the second is a retrieval requirement. The type and

frequency of need varys greatly among different users and often varys

for any single user. User satisfaction with the response to either

type of requirement can be greatly infl uenced by the timeliness ,

completeness, and relevance of the information received .

Question 5. ~~~ will ATRIS be used?

It is expected that ATRIS will be used because its information scope

corresponds to the continuing concerns and information needs of hundreds

of organizations within the air transport community. It is also expected

that ATRIS will be used by organizations and individuals who may not

specialize in air transportation but who have intermittent needs for

air transport research information. Use of ATRIS in either case implies

that the service provides convenient and economical access to air transport

information and that the service is responsive to the user ’s needs.
Question 6’. What proportions of user needs will require access to informa-
tion on other modes in addition to air transport?

There have been no good analyses of this question . On the input

side It appears that about 80 percent of transportation documents are

oriented toward one mode or another and that the remaining 20 percent

relate to several or all transport modes. It also appears that at

least one-half of all organizations that have concern for transportation

research information are modal ly oriented. Even if the majority of ATR IS
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users are mainly concerned with air transport , it is desirabl e to provide

all ATRIS users with easy access to the information in other transport

modes. Specifically, the information held by any or all of the HRIS , RR IS,

and MRIS services is now readily available to the users of any one of the

services; ATRIS information will be similarly available.

Question 7. What trends can be expected for on-line use of the ATRIS data base?

On-line access is not practical for meeting the browsing requirements of users

but is extremely effective for meeting retrieval requirements. It appears

that within the next two years virtually all libraries will be equipped for

on-line access and will therefore perform on-line searches on behalf of their

respective constituencies. User organizations that do not have libraries

fall into two categories (a) those whose retrieval needs include fast response ,

say, from one hour to one day , and (b) those whose retrieval needs are met by

responses that range from one to two weeks. It can be expected that users that -

require fast response will turn to on-line access, and that the remaining

users will either request batch-mode retrieval service or will ’ arrange for on-

line retrieval service from other organizations. In the industry category a

substantial majority of organizations now use on-line retrieval . It appears

that at least half and perhaps as many as three-fourths of all major user

organizations will use on-line access within the next two or three years.

Question 5. How are the hard-cop y products of an information service used?

Surveys of HRJS and RRJS users indicate that hard-copy products are used

by technical specialists mainly for browsing •and by libraries mainly for

manual retrieval .

Question 9. How do users now meet their needs for air transport research
information?

In a survey sponsored by the TRIS Committee, about half of 800 respondents

depend mainly upon technical publications, trade journals , and direct

- ~~-~~~~~--.-~~~~~~~~~- - ~~~~~~~~~~~~~~ - - - ~~-_- --~~~~~~~~ 
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personal communications to keep abreast of current transportation

developments. Nearly twn-thirds first turn to some other person to

acquire information on a specific subject. About forty percent ask

first for library assistance.

Question 10. Is it expected tha t the ATRIS cliente le wil l  be largel y individua l
users or ‘t~rgely organizational users?

Many user organizations have librarian s or other information ‘ gatekeepers ”

who assist other members of the organization to meet information

requirements. In all these cases the intermediary would be the

di rect user of ATRIS serv ices and products . Based on the experience of

HRIS , RRIS , and MRIS it can be expected that one-half to two-thirds of

ATRIS users will be intermediaries that serve other members of their

respective organizations.

Question 11. What types of information would users expect to see covered by
ATRIS?

Users would expect ATRIS to have a well-de fined coverage of the techn ical

literature and other substantive reports and papers on air transporta-

tion , including policy and planning documents. On a much more

selective basis , ATRIS would provide references to articles from trade

journals and to information generated by legislative , regulatory , and

transportation-related agencies. Selective coverage of non-U.S. informa-

tion would be expected , but mainly for documents that are available in the

English language. The scope of ATRIS coverage is discussed in Chapter 3.

Question 12. What are the most important user acceptance criteria for ATRIS
eervi~cee and products?

Answers to this question are generally much the same for any informa-

tion service. Users expect adequate and timely coverage of the input

scope ; they expect high quality, reliable, responsive , and economic

output services. Given the particularly rapid changes in the field of

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~



air transportation as a whole , the ATRIS file should be kept as current

as possible. Users expect the service to have a purging pol icy for in-

formation that is obsolescent or that has otherwise lost its value. It

is Important to provide users with simple procedures for acquiring full-text

documents and equally important that the document del i very service be timely,

reliable , and economic.

Que8tion 13. In what ways should ATRIS provide statistical and other numerical
data to users?

A set of numerical data should be treated as though It were a document ,

whether the data set is in fact contained in a document or whether the

set exists only in machine-readable form. If a given data set is within

the ATRIS scope and if its contents meet ATR IS se lec tion cr iter ia , then
i1~ should be represented by a record in the ATRIS master file. The

record would contain index terms and an abstract that describes the major

features of the data set and would inform the user on how the data set

may be acquired.

Question 14. What can be said about long range use of ATRIS services and products?

Some insight into the potential future use of ATR IS may be gai ned from

a general observation of the air transportation industry as a whole. It

seems inevitable that the various segments of the air transportation

community will be subjected to much closer scrutiny by decision makers,

pol icy makers , political leaders and the general public. As air travel

g rows , Its impacts upon society likewise grow and various societal con-

straints begin to be Imposed . Pressure is being felt for better planning

and more enlightened decision making . As an example of a response to this

pressure, state highway departments are reorganizin g as transportation

depa rtments and these departments are slowly becoming truly mult~ odal .

Regiona l an d local planning agencies, transportat ion authori titi , and

I

— — ——‘ - . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~



ri 

- _ _ _ _ _ _ _ _

- 24 -

other comprehensive planning and development agencies in all levels of

government are also gi v ing more attent ion to ai r trans portation probl ems.
Much of the increased attention is focused upon the airport—the interface

between the air transportation system and the community. For these and

other related reasons , it appears that there will be an increasing need

for a ir transport researc h informat ion. If ATRIS is responsive to these
needs , the use of ATRIS serv ices and products can al so be ex pected to

increase .

In summary, there are many unknowns and few hard facts about the potential

user community for ATRIS services and products. it is recommended that the two

products of the first year’s effort (this report and the prototype bibliography )

be used as a basis for systematic and in-depth studies of the questions that have

been raised and thereby amplify and modify the tentative answers that have been

given in this chapter . 

-~~~ -~~ -- -- ~~-- ~~~- ~~~ --~~~~~~ -~-—~ ---. -- - .- -~
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CHAPTER 3. INFORMAT ION SCOPE FOR ATRIS

The single most important characteristic of an information service is

its information scope. On the input side , information scope refers to the types

of information that are acquired , the sources of the acquired information , and

the extent to which various subjects are covered . Information on a given subject

(e.g., aircraft noise) can appear in many forms (e.g., news i tems, research

reports, or textbooks); a given type of information (e.g., journal articles)

might cover all subjects in a given field such as air transportation .

An information service may have several types of output information (e.g.,

citations , abstracts , and documents). Both the input scope and the output

scope of a service are critical determinants of the types of users , number of

users , and level of use that the serv ice will experience . Both are functions

of user requirements and available funds.

3.1 Subject Scope

Subject scope can be described at the level of subject areas that

are broad subdivisions of the total subject scope or at the level of

an indexing vocabulary that covers the total subject scope in very fine

and specific detail. The field of engineering , for example , might be

covered by perhaps ten or twenty types of engineering (e.g., civil ,

aeronautical , or mechanical). The specific vocabulary for all eng i neering

concepts may, however , require ten thousand or twenty thousand terms.

Subject areas can serve severa l purposes: to give users a quick

feel for the subjects that are covered , to subdivide large quantities

of output into more readily used subsets, and to prov ide a basis for

selec tive dissemination in broad areas of interest. On the other hand , index

terms are the retrieval “handles ” on stored information ; they are the basis for

-
~~~~~~~~ 
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searching out information that is relevant to a very specific concept such as

airport runway roughness measurements. The distinction between subject

areas and index terms is analogous to the difference between the chapter

headings of a textbook and the detailed index at the end of the book.

The subcomittee on ATRIS subject areas examined a number of subject

area lists that have been used for various collections of air transport

information, including those used by DOT Library ’s 10-A Services Branch

and by the MIT FTL Data File. The ATRIS Committee recommends that the

twenty-one subject areas shown in Table 3 be the initial basis for

subject classification of ATRIS input material. For each subject area

from Aircraft to Travel and Tourism, Table 3 contains a number of index

terms that are indicative of the scopes of the respective subject areas.

Thus , for example , the table shows that the scope of subject area 20 on
Security includes airports , baggage , bombs , cargo, and theft. This ex-

ample shows that subject area names can also be index terms . Thus

airports is shown as an index term under the Securi~y subject area , afid

security is shown as an index term under the Airports subject area.

It can be seen that the recommended subject areas cover both air

transport technology and socioeconomic aspects of air transportation .

It is quite likely that further refinement or expansion of ATRIS

subject areas and index terms will occur after sufficient experience has been

acquired to reveal weaknesses and shortcomings of the initial list.

3.2 Types and Sources of Information

The term information t~ype will be used for characteristics of an

in formation unit (e.g., a report or an article) that are independent of

Its subject content.

---
~~~~~~~~ 
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Table 3. ATR1S Subject Areas

01 AiRCRAFT l~ FUELS

Accide nts; Avionics; Cost of Opera tions; Pl ig h t tAflo~atio n ; Conserv ation ; Consumption ; Ff11.
Equipment I Engir .e Data , flig ht Smiulators , CICIS CY of Use; Forecasts ; Imports; Prices ;
Fuel Require ments. Leasing. M aintenance; Marl- Specificat ions; Supply
gat l on Systems; Noise; Operations. Pol lut ion ;
RED ; Sifety . Type

I? GENERAL AVIAT ION

02 AIRL INES 1~~ idents; Act ivity; Airports; Economics; Ii.
—a IPo~ts. Fleet ; Fuel Requ i rements; Product ion ;

Agreements; Econo mi cs; Enforceme nt ; Faci li ta . l Use
tion; Fare s $ Rates; Fed ,ral Reg ul ation; Fl. F—
isance ; fleet; Management ; Merner; Performance
Measures; Personne l ; Routes; Scheduling; U~i 13 GOVERNMENT POLICY . PLANNING . REG ULATION

Avia tion System Planning; Airp or t~ ; A 1i~ ay s;
03 AI RPORTS Charters ; Dome stic Policy; Econ omic Regulation;

Intern ational Po licy; Legislati on ; Ma il; Mer-
Ai rside Capac ity ; Design; (c0500ic Impact; Cc. I gers; M il i tary/Civ i l Defense; Routes; Safety;
onoinics; Environment . Fi nance, La nd si d e Access ;I Service to 5is~ll  Coeriu nit ies ; Subsidies; Taxes ;
Laws I Reg ulations. Manage ment. Runways 4 Se- I USir Charges
cu rity ; Statistics; Termin al Facilitation ; ________________________________________________
Traff 1c Forecasts

14 MAR KETING

04 AIR FREIGHT Advertisin g ; Baggage Handling; Conrlssicns; Co~J1
sumer Relat i ons; Credit; Discounts; Market Re-

Aut omated Systems; Containerization; Costs; search; Reservat ions;  Sales; Schedu le Publi ca -
Distrlbufto nfhan dling . Devand ; Regu lation; tions; Simulat ion Mode ls; Ticket ing
Sales ; la riff t & Rates; Use

15 METEOROLOGY
OS AIR TRAFFIC CONTRC,.

- lA tmosp heric Conditions; Fog ; Forecastin g ; in-
Air Space Utilization . Approach & Landing; I strun~ents; Meteorological Radar; Satellites;
Colli sion Avoidance , Convun i cat ions , Economics; Iweather Stati orsEnroot, Contro l ; £nroote Navigation; Flight
Servite. Flow Control . Operations Research;
Radar; Safety; System Support; Teitrinal/Tower 16 NAVIGA TIO N

[~ollis ion Avoidance; Enroute; Landing Ai d s;
06 ECONOMiCS [~~D; Systems; Visual Aids

Capac ity Con trol ;  Competition. Costs; Discount
Pricing ; Diversification; Elasticities; Fires 17 PASSENGER DEMAND
I Rates; Load Factor; Long Range Planning; 1~~Operating Eff iciency ; Op erations Research; lE l astic i ty ; Forecasts; Peak I Off-Peak; Qual i ty
Peaking; Pricing ; Productivity. Regu latory Service; Seaxonal ity ; Statistics; Surveys
Reform ; Scheduling; Short Haul Markets ;
Traff ic Forecast ing ; User Charges; Utilization

— II PERSUNt~U

07 LNVIROIIIENT [Costs; Educat Ion ; Management . Manpowe r Requ ire-
Iments; Performance Measures; Productivity, Re—

A irport /Aircraft Interface; Airp ort/Cczvnunity J~ uttment; Statistics; Unions
In terface. A tmospheric Pollution; Federal
Regulation s; Land Use Planning; Legis lat ion;
Moni toring Systems; Noise Abatement Procedures; 19 SAFETY
Rout ing ; Technology RID

lAccident Prevention Programs . Accident ~eoorts.
ICe uses ; Decisions; Government Regulation , Human

00 FACILITATION ~Facto rs; Inv e s tigat ive Methodology; Pi lot Cer-
It i f i cat io n

Doc imentati on Management ; Entry & Departur e of
Aircraft; Entry & Departure of Cargo B Other
Arti cles; Entry B Departu re of Persons; Faci li - 20 SECURITY
ti es I Serv ices for Tr aff ic it Inter national F—
Airports ; Gov.rnnient Procedures; Irte rvi oda l ~A l r port; Baggage; Bom bs; Cargo ; Hi 3ac k i r; ;  Mail .
Systems Mana gement; International Cooperation Iretal Detectors ; Secu r it y Guards; Terrorism ;

[t ick et Stoc h ; Theft

09 FINAN CE
21 TRAVEL MD TOUPIS N

l Accounting Capital Requirements; Cash Genera. 
~
—

Itiom; Cost Allocation; Financi ng; Irsura n ce; Il~isand ; Development; Economic Irupact; Economics;
I Leasing ; Lose Cua rante es ; Return on Invest ment; I(nv hrorl! ,ental Factors; Sociolo g ical Trends;

Subsid ies; Taxes; User Charges ~~tat ist ics;  Travel Agent s

10 FORECASTS

Aircraf t; Airport I Airwa ys Facilities; Capital
Requirements.; Domest ic Cargo; Do’nettic Passen-
9ers; Economics; I nternationa l Cargo ; Interna- I
tiorel Passengers. Methodologies

- - 
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One question that can be asked about any Information item is whether

it is primary information or secondary information . Although the defini-

tions are not prec i se , primary information Is complete In Itself (e.g.,

a book, report , or article) and Is often said to be a full-text document.

Secondary information is information about primary information (e.g., a

citation , abstract , or index); secondary information is thus surrogate for

one or more items of primary information . In this report a research project

resume will be considered as secondary Information even though it is not

surrogate for a full-text document , rather it is surrogate for a research

project.

Another dimension for information type is represented by the physical

nature or form of the information i tem. Coninon examples are printed text,

graphic materials , microfilm or microfiche , and machine-readable forms such 
$

as punched car ds , magnetic tapes, or magnetic disks .

Information types and information forms are closely related to the

sources from which information is acquired . Thus some sources provide only

one type of information in one form, some sources provide several forms for

the same type of information , and several sources provide many types of

Information in different forms .

Eight types of primary Information and eight types of secondary in-

formation have been identified as a basis for acquiring ATRIS input. These

types are listed in the first column of Table 4. For each type, the second
column of Table 4 gives sources from which the information may be acquired

and Indicates the probable form in which the information is available to

ATRIS.

Acquisition of each type of information should be based on agreements

between ATRIS and the sources from which the information is acquired . The

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
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Table 4. Types and Sources of Information for ATRIS input

1. Types of Primary Information on Air Major Sources of Primary Information Approximate Per-
Transportation (generall y In hard-copy form) centage of Combined

HR I S , RRIS and MRIS
____________________________________________ ______________________________________________ Fi les
a. Reports not covered by secondary a. (1) GPO. (2) State & Local Agencies , (3) 9

acquisitions (Includes policy and Consultants, (4) Industry , (5) Research
planning documents) Institutions , (5) Other Information Cen-

ters

b. Journal Articles & Conference Papers b. (1) Publishers/Subscriptions 8
not covered by secondary acquisitions (2) Libra ry Loans

~°c. Accident Reports c. (I) NTSB 0.1

a*d Legislation . Regulations , Orders d. (1) CAB 0.3
Legislative Histories (2)  Congressional Publications

eec. Hearings e. (1) Federal Register None
(2) GPO
(3) Congressional Publications

f. News Items. Editorials , Magazine f. (1) Magazines/Trade Journals 2
Articles (2) Newspapers/Newsletters

**g, Statistical Data Sets g. As for Item 2a 0.4

**h, Computer Programs h. As for Item 2a 0.2

2. Types of Secondary Information on Air Major Sources of Secondary Information and Approximate Per-
Transportation Probable Acquisition Forms centage of Combined

HRIS, RRIS and MR IS
Files

a. Resumes of Research Projects a. (1) SSIE (magnetic tape) 7
2 TRAIS (magnetic tape)
3 Sponsor Agencies (e.g., FAA )
4 Performing Agencies (e.g.. Con-

sul tanLs

b. Abstracts of U.S. Government Reports b. (1) NTIS (magnetic tapes) 15
(2) NASA (printed abstracts)

c. Abstracts of Journal Articles , Confer- c. (1) Engineering Index (magnetic tape) 12
ence Papers & Conference Proceedings (2) AIM (printed abstracts)

d. Abstracts of Reports & Articles not d. Through agreements with other Information 45
Included in b or c centers and services In the U.S. and

abroad (e.g., AlA , ITA , ICAO . IATA ,
U.S. Travel Service, HRIS, ...)

e. Special Bibliographies e. Council of Planning Libraries

f. Citations & Catalog Data that Identify f. 1) DOT Library 1OA Catalog These acquisitions
primary information for acquisition 2) Library Acquisitions Lists are not stored .

e.g., Northestern University Library) They are used
to locate

g. Indexes to Primary Information and to g. 1) World A vt ar- -,n Directory information not
Sources of Primary Information 2) GPO Catalogs acquired through

3) BulletIns of Other A&I Services the major
sources

h. Bibli ographic Dat .a Bases N. On-Line Services (e.g., Lockheed , SDC,
BRS)

Selection by Except ion
° Selection by Exception with Collective Referencing

---- — — ----—~~~~~
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nature of these agreements is discussed in the first section of

Appendix A.

The number of records to be stored in the ATRIS master file de-

pends upon the number of acquisitions (e.g., 3,000 per year), the total

input budget (e.g., 2,000 records per year), and selection criteria that

are discussed in the following section . The third columr of Table 4

shows the percentage distribution of the combined HRIS , MR IS, and RRIS

files wi th respect to each type of information . It may be presumed

that the corresponding ATRIS distribution will be generally Simil ar

to those of the other modal services. However , the individual dis-

tributions for HRIS , MR 1S , RRIS ,and ATRIS will vary from one type of

information to another because of modal differences in acquisitions policies
I

and selection criteria.

3.3 Selection Criteria

The input scope of an information service is determined not only

by the subjects it covers, the types of information acquired , and its

information sources , but also by whatever selection criteria are applied

to the acqu ired information. The absence of selection criteria implies

that all acquired items will be processed and become part of the ATRIS

data base. Since any service Is constrained by its input budget and

since the acquisition and input of all available information is most

likely to cost more than the available funds , it Is important to have

selection criteria and guidelines. Five general criteria have been

identified for selection of ATRIS Input information . It Is recognized

that further development of the selection criteria stated below will

depend upon ecpressed views and desires of the user coninunity.
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a. ~~~~~~~~ In general , new input on any subject should be restricted

to that which has been generated within the previous five years.

Exceptions are for “monumental wor ks ” or historically important

items from the past. Research project information should not

be input unless the project is ongoing or has terminated within

the previous year. Project resumes should not be kept on file

longer than two or three years after project termination . It

is assumed that deleted records wil l have been published in

hard-copy products and will thus be available on an archival basis.

b. Redundancy. It is not unusual to acquire several different

versions of the same substantive information . Examples in-

clude draft and final reports, preprints and published papers ,

and multiple presentations of a paper or report. In general ,

the ATR1S data base should contain a single “best reference”

for all such cases. Thi s bes t reference may of course change
from time to time as better versions of the same paper or

report are issued .

c. Geographical Origin. Surveys have repeatedly shown that users pre-

fer higher selectivity for information produced in other countries

than for information produced in their own country . It is somewhat

arbitrarily reconinended that the selection rate for non-U.S. in-

formation should be no higher than one-third of the rate-used for

comparable U .S. Information. The artual se lec tion rate w ill depend

primarily on expressed user needs. English is widely recognized as

the international language for aviation ; moreover , the more signifi-

cant documents, reports, etc., are usuall y available In several lan-

guages. Therefore, In very rare and exceptional cases should In-

formation be stored about non-U.S. documents that are not available

In the English language .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T~~~!. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _
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d. Selection ~~ Exception and Collective Referencing. For some types

of information only exceptional Items should be selected , parti-

cularly if all items of the given type exist in the collection

of another information center. Examples include accident inves-

tigations , aviation medicine , environmental impact statements,

airport master plans , hearing testimony , computer programs , regu-

lations , patents, and numerical data sets. For these and perhaps
other types of information , individual items should be selected

for input by subject matter specia lists and on the basis of their

potential to serve the information needs of a majority of users.

Whenever poss ible , selection by exception should be

accompanied by collective referencing in which a single ATRIS

reference represents a relatively large collection of pri-

mary i nformation. It is assumed that the collection is

homogeneous with respect to type (e.g., hear ings or acc ident
reports) and that each collective reference represents in-

formation that exists at a single source (e.g., at CAB or

at NTSB). In conjunction with selection by exception , the

col lective reference informs users where to find simi lar

informa tion that was not selec ted by ATRIS. In essence ,
the collecti ve references constitute a directory to informa-

tion that has been only lightly covered by ATRIS. Relatively

vast sets of numerical data can thus be given collective

references. Other applica tions include co l lec ti ve references

to conference proceedings from which ATRIS may have selected

only one paper out of twenty. In Table 4,types of primary

Information that are Included under this cr iter ion are marked

by asterisks. This criterion also appl ies to the corres-

ponding secondary information .
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e. Quality . Although judgment of the quality or lasting value

of an information i tem is highly subjective , any acquisition

program produces i tems that are almost sure to be regard-

ed as “garbage ” by virtually al l users . If selections are

made by subject matter specialists , all such i tems should

be discarded or shelved at the selection stage. Other

aspects of quality are completeness of information within

acquired abstracts or resumes and availability of full -

text documents represented by acquired abstracts. Acquired

abstracts should not be selected for input unless the biblio-

graphic data are sufficient for identifying and acquiring the

corresponding full-text documents.

3.4 Output Scope

The output scope of an abstracting and indexing service is described

by the services and products that are made available to the user community .

The conventional output of a service such as ATRIS can be listed in three

categories as shown in Table 5.

Two output categories , retrieval service and publications , are based

directly and entirely upon the contents of the ATRIS data base. The

third category covers auxiliary services that enhance utilization of the

first two types of output and thereby increase the overall value of the

information service .

Retrieval products are responses to individ ual requests for informa-

tion on specific topics. Computer retrievals can be made in either

the batch mode or In the on-l ine mode. In the first case, a search

strategy that Involves combinations of index terms is composed for each

of a number of requests , and then the “batch of retrievals is completed in

a s ingle - computer run. The outputs are then screened for rel evance ,

-
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table 5. Output Scope for ATRIS Services and Products

1. RETRIEVAL SERVICES

1.1 Batch—Mode Retrieval
Performed by ATRIS staff on behalf of ind iv idua l  users . Can
Include prespecified formats and indexes, and supplemental
Information not stored in the ATR IS data base.

1.2 On-Line Retrieval
Performed via terminals having telecomun ications links to
a computer center where the ATRIS data base is stored for
on-line access. Can be performed by the individual user or
by intermediaries within user organizations or at the ATR IS
center.

1.3 Multiple Responses
Distribution of retrieval response for a given query to
other users upon request.

- 

2. PUBLICATIONS

2.1 Announc ement Bu l l e t ins
Regular issues that display information acquired and stored
during the period between issues. Items are grouped within
subject areas for browsing purposes. Indexes are generally
Incl uded wi th each Issue.

2.2 Special Bibliographies
Publications having the same format as announcement bulle-
tins , and that display all information held for some subset
of the total subject scope.

2.3 Cumul atIve Ind exes
Author , source and/or subject term indexes to all informa-
tion stored over a specific period of time .

3. AUXI L IA kY SERVICES AND PRUDUCTS

3.1 User Aids
Source lists , voca bulary lists, user guides , etc.

3.2 Document Delivery Services
Assistance in meeting user requests for full—text
documents.

~~~~~~~~~~~~~~~~~~~~~~~~~ 
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packaged , and transmitted to the respective users. If subject matter

specialists are part of the retrieval sequence, the retrieved material

may be supplemented by additional relevant information that is known to

the specialist. For users who have infrequent requests and relatively

long response time requirements (say, from one to two weeks), one ad-

vantage of batch-mode retrieval is that users do not have to plan a

search strategy; another is that the retrieval products can be formatted ,

indexed , or otherwise packaged according to the user ’s need.

On-line retrieval implies that the data base can be accessed

via telecommunications from a terminal that is operated by the user or by

an intermediary for the user. The intermediary can be an information

specialist at either the information center or wi thin the user ’s organi-

zation. Advantages of on-line retrieval are fast response and the

ability to iterate each search strategy until an optimum retrieval has

been achieved . With the advent of numerous on-line retrieval systems and

on-line data bases, users (and their intermediaries) are turning increasing-

ly to on-line retrieval. The ATRIS data base should therefore be available

directly to users through on-line access. In addition , however, the ATRIS

service center should provide retrieval products in the batch-mode or

on-l ine mode for users who do not have on-line access or who prefer off-

line serv ice for one reason or another.

As shown In Table 5, retrieval products can include mul tip le responses

to specific queries that are posed by one or more users or by the in-

formation service staff. The principle of multiple response is analogous

to a discussion group situation where one participant asks a question

whose answer is useful to many participants. Thus multiple responses

serve to disseminate information on topics that are both timely and of

general interest.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ _ _



l1lT~~
- 3 6 -

The second category of proposed output for ATRIS covers three

types of publications. The first type is periodic announcement

bulletins that contain all abstracts and/or resumes that have been

stored during a fixed time interval of no less than one month and no

more than six months. The major purpose of an announcement bulletin

is to help satisfy user needs for current awareness in one or more

subject areas. Al though announcement bulletins are generally used in

the browsing mode , if they have author and subject term indexes , they

can al so be used for s imple searc hes. Subscr ibers to announcement

bulletins have , in fact, a complete hard-copy version of the data base.

If the service provides cumulative indexes to the bulletins , then the

user has a basis for manual retrieval from the entire data base. This

type of service is probably most appropriate for users whose greatest

needs are for current awareness , whose retrieva l requi rements are

minimal and infrequent, and who strive to acquire the maximum amount

of information for a minimum amount of expenditure .

In addition to announcement bulletins and cumulative indexes

thereto , service publications can include special bibl iographies that

cover specified subjects within the total scope of subjects, types, and

sources of information . Special bibliographies are generally produced

for special purposes or events. For example, if a subject such as

noise abatement becomes prominent and timely, a special bibliography

can provide current and in-depth awareness of existing information on

the subject. In essence a.- special bibliography Is an extens ion of the

mult ip le response concept descr ibed above.
A thi rd category for ATR IS output inc ludes aux iliary serv i ces and

products that enhance the utilization and effectiveness of retrieval

-
~~
---~~~~~ 

-- .- ,-. -- - . . - -- —

~~~

- - - - - . -*--

~~~ 

-

~~~

- -  - -



- - -

- 37 -

and publication services. One type of auxiliary service consists of

brochures, user guides , vocabulary lists , organization directories ,

meeting calendars , and other tools that assist users in using the main

services or that otherwise increase users ’ knowledge of the subject field.

A second type of auxiliar y service is represented by document

delivery services that provide users of retrieval and publication

services with easy and reliable access to full-text documents whose

references appear in retrieval and publication products. ATRIS users

have at least three possibilities for document delivery services : (a)

TRISNET Document Del ivery Serv i ces through , for example , the Northwestern

University Transportation Center Library , (b) NTIS for copies of U.S.

Government reports , and Cc) the Engineering Societies Library for

copies of articles that have been referenced by Engineering Index .

3 . 5  Data Element Scope

A final consideration for the scope of an abstracting and indexing

service such as ATRIS is the list of data elements of which the stored

records are compose d (e.g., title , author , source). Data element

scope can be a determining factor for the capability of an information

service and for user satisfaction with the service. For example, an

information service may be of little value to some prospective users if

the stored items do not Include abstracts of documents or the names of

principal investigators for research projects. Two general criteria

for inclusion or exclusion of data elements are as follows .

a. Completeness. Every ATRIS record should be complete

with respect to identification data and bibliographic

data . If the data cannot be acquired for a needed 

- - A.1
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element (e.g., publication date), the ATRIS record should

so indicate (e.g., no publication date).

b. Consistency with Bibl iographic Practice. Since ATRIS

w ill undoubtedly acquire abst racts and resumes from other

information services and may exchange records wi th some

serv ices, data elements for ATRI S records should corre l ate
highly with those used by other abstracting and Indexing

services. The correlation should be high both with respect

to the inclusion or exclusion of a given element and with

respect to the documentation rules for the data element.

c. Utility and Meaning . Every data element that is included

in an ATRIS record should have utility and a clear-cut

meaning to ATRIS users. The set of elements should be re-

sponsive to the information needs of a majority of ATRIS

users .

There can be conflicts among these criteria if an exchange agree-

ment should require inclusion of a data element that is not generally

useful or even meaningful to ATRIS users. Non-useful data elements can

be suppressed on output, but their inclusion on input must be weighed in

the light of incremental costs that are associated with the processing

and storage of any data element.

Four ca tegor ies of data elements for ATRIS records are li sted in Ta ble

6. Since an ATRIS record may represent either a document or a research

project, separate lists are given for each record type. The first cate-

gory Includes all data elements that provide information on the subject

content of the document or project. These elements include the title ,

a brief abstract of the document contents or a brief resume of the project

objectives and methodology, one or more subject areas (from Table 1), and

~~~~~ii~~T~ ~~~~~~~~~~~~~~~~~~~~~ —--~~~~~~~~~~ -
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Table 6. Proposed Data Elements for AT RIS Records

Data Elements for Records Data Elements for
Type of Data that Represent Full-Text Records that Represent

Element Documents Research Projects

1. Elements that 1.1 Document Title 1.1 Project Title
Describe 1.2 Informative Abstract of 1.2 Informa ti ve Resume
Subject Document Content of Project Objectives
Content 1.3 Subject Area(s) of the and Methods

Document 1.3 Subject Area(s) of the
1.4 Index Terms for Project Work

Document Content 1.4 Index Terms for Project
Scope

2. Elements that 2.1 Journal Name or 2.1 Sponsoring Agency and
Describe Corporate Author(s) Address
Key Organi zations of Reports 2.2 Performing Agy. & Add .
and People 2.2 Persona l Author(s) 2.3 Principal lnvestiga-

of the Doc ument tor (s)
2.3 Author Affiliation

3. Elements that 3.1 Type of Document & 3.1 Project Start and
Provide Language End Dates
Additional Data 3.2 Date of Publication 3.2 Funding Level
on Docur~ents 3.3 Document Code Nos. 3.3 Contract or Grant
or Projects 3.4 Issue Data (e.g., Vol.) Number

3.5 Pagination Data
3.6 Documer4t Availability
3.7 Document Price

4. Elements that 4.1 Record Number 4.1 Record Number
Identify the 4.2 Record Source 4.2 Record Source

4.3 Storage Date 4.3 Storage Date

~1
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index terms that show the specific nature of the document or project.

The second category of data elements provides identification of

the organizations and people who are primarily responsible for the ex-

istence of the document or project. The third category is for physical

data about the document or project, and the fourth category is for

elements that identify the record—apart from the document or project it

represents.

The elements shown in Tabl e 6 include all elements that are required

by the U.S. Department of Transportation ’s Technical Report Documentation

Form DOT F 1700.7 (8-72). The DOT form is shown on page I of this report

As a final note, it is important that users know which data elements

can be used for retrieval purposes. Some retrieval systems can perform

searches only on the subject index terms, for example , but most systems

can search on any predetermined set of data elements. In the TRB batch-

mode retrieval system that is used for HRIS , RRIS , and MR IS, all elements
except titles and abstracts or resumes are also retrieval elements. Key

words of titles and abstracts or resumes are coded as subject index

terms. In more sophisticated retrieval systems, all useful words in the

textual part of a record are stored as retrieval terms.

In sumary, the data elements of an information record contain the

only information about a document or record that is stored ; the service

output cannot include information that has not been stored In one or more

data e~aments.
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CHAPTER 4. COMMUNITY INTERACTIONS WiTH ATRIS

Interaction between ATRIS and the user coni~iunity refers either to steps

that MRIS takes to influence the user conlnunity or to steps taken by the

user coninunity to influence ATRIS. Interactions can occur at a number of

levels that range from one-on-one coimiunications between an ATRIS staff member

and an individual member of the user coninunity to impersonal notices that

ATRIS may distribute to an undefined audience , perhaps through advertisements

in trade magazines.

The classification shown in Table 1 (page 15) provides a framework for

identifying the user coninunity , but for discussions of interactions it is

useful to divide the coninunity into the three categories shown in Figure 2 below.

The first category contains the actual users of ATRIS services and products .
The second category is a well-identified group of organizations and individuals

who are not ATRIS users but who are known to be steady users of air transport

research information . This second category is a “target clientele ” for ATRIS.

Figure 2. Categories for ATRIS Interactions

3. Other Users of Air
Transport Research Information

~~~~~~~~~~~~~~~~~~.ATRJS Target
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The third category includes probable users of air transport research informa-

tion that are not members of the first or second categories. As a guidel ine ,

the target clientele should be at least twice the size of the actual user group.

Thus if ATR IS were to have 1,000 ac tual users , its target clientele might include

an additional 2,000 potential users. The nature of ATRIS interactions with

each category of users is discussed in the topics that fol l ow.

4.1 Interactions Between ATRIS and ATRIS Users

The major objective for interactions between an information service

and the users of its services and products is to improve the match between

user needs and wants and the services and products that are offered. To

improve this match requires that users know what the service provides and that

the service know what users need and want. As improvements are made , the

service can expect an increase in the number of users and in the amount

of use by each user. Two types of interactions that contribute to

the accomplishment of this objective are as follows :

a. User Awareness and Understandl~~ of ATRIS Input/Output Scqp.~ All

users should be provided with pamphlets or brochures that give

clear descriptions of ATRIS holdings and of the available

services and products. Exhibit 1 is the first part of an

eight-panel brochure that is used for the Highway Research

Information Service (HRIS). A user guide should also be pro-

vided to give detail for the service input , and instructions

on how to use each service or product . Finally, the serv ice
should apprise its users by newsletter whenever significant

changes or innovations are inlllinent.

- _ - ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Exhibit 1. HRIS Brochure

Highway
Research What Is the

Highway ResearchInformat ion Inform ation Service?

S . Developed by the Transportation Research Board wóthe rvice f inancial support from the state highway end transpor-
tation departments and the Federal Highway Adm,n,s-

TRANSPORTATION RESEARCH BOARD tI~ôti0fl , it is

Commission on Sociotechnical Systems A COMPUTER -BASED INFORMATION STORAGE
Nationa l Research Council AND RETRIEVAL SYSTEM
National Academy of Sciences

consistin g of

SUMMARIES OF RESEARCH PROJECTS

- 
~~~~~~~~~~~~~~~~~~ which are updated per ,odicaUy and ident if y pe r-

- -_ fr 
- tormèng an~ sponsoring agencies , principal .nvesti-

- gators, funding sources and schedules, and

/ ABSTRACTS OF PUBLISHED WORKS
/

/ - which include technica l papers , journal art ,c les , and
- 

,“ research rep orts from 1967 and severa l thousand

,“ references to significant earlier research reports ,

/ and providing

- RAPID ACCESS TO INFORMATION ABOUT
- / HIGHWAY AND URBAN TRANSIT RESEARCH

~~~~~~~~~~~~~~~ /
/ 

for
I

7 ~i”~ I TRANSPORTATION ADMINISTRATORS ,
- I 

‘ 
- ENGINEERL PLANNERS . AND RESEARCHERS

— I - a

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _ 
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b. User Feedback on ATRIS Services and Products. Users can

infl uence the nature of information services and products

by providing feedback in the form of letters , phone calls ,

group discussions , or response to questionnaires. While

unsolic ited feedback should be welcomed and acknowledged ,

it is recommended that feedback be solicited from all users

on a regular basis. A feedback form can be included with

the transmittal of any or all of the service products. An

example of an - HRIS retrieval feedback form is shown in

Exhibit 2. This form provides HRIS with data on how

respondents use the retrieval products and on the benefits

that are derived from the service . On-line retrieval users

should be polled at least twice a year with respect to

service satisfaction and to solicit suggestions for improve-

ment. Publications users should also be given periodic

feedback opportunity , perhaps on an annual basis.

A special case of publications feedback is from the

first publication issued by the service. Such feedback is

especially important since it provides a means for the

service to learn about its prospective users and to in tro-

duce desirabl e changes at an early state of service opera-

tions. Table 7 gIves an outline for question areas in which

feedback can be solicited from recipients of ATR IS publica-

tions.

While it is essential to analyze and respond to solicited

user feedback , It Is generally the case that only a minority

of users take the time to fill out and return feedback forms.

_ _  
_  
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ExhIbit 2. HR-IS Retrieval Feedback Form

USER EVALUiJIO~1 Cf A HIC.l-tnAY RESEARCH INFOi~-iAT IO~I SERVICE RESPO~ISE
(to bc canp lst.rd Z’y thc or~nii~ni rc,,ur-’itc r)

u ser cor.ments end evaluation of our response toyour re quest for inforoe t ion about

can help us icpr ov.~ the 1131$. Vs woul d epp reciote an an swer fro s Uie priiicr pa l user
of this in fornation to a few qu estions &bout t h is file search response. Please
eocplete thi s user evcl~ aUon ,h eet and return i.t to~

PIIGI-SJA’( RESEAqC’I IMFOR~’AT IC’~4 SERVICE Verjr truly your
TRAJ-5PORTATIO~ RESEA RCN 8OAW #1 ~MTL~~-A A- AC),~~’-fl’ Of SC1E?~CES . .

2101 CO~STI1UTl~~’i AVihUE, N.W. A. B. Eoble)~ I
~~SH 4.T~~, D.C. 2O~ii~ Planager of URIS

Your ~~~~ ________________________________ ?oday~a Dat e

Title _ Date Req uest Sent to URI S ——

Organization ______________________________________ Date Re sponse Received fro n URIS ___________

Address —

City, Stat e s Zip________________________________ Telephone 5u— .~,er

1. OVERALL QUALITY OF ThIS RESPU-~SE

~ j  EXTRE~~ LY VALUABLE c:~ VALUABLE ~~ VAIIE CAUSED PRORLEMS 
$

c04’eTS:
2. WAS Ti-E RESPCNSE BOIEFIC1AL IN SAVII-G TIME ? [~ YES Pa) C] IN St~ViNG Pt~-,EY? (J YES NO [~J
3. WAS ThIS ‘tCI.R FIRST REQI.LST FOR AN I-~ iS FILE SEMD-i? c:~ YES NO

~~. IF WE RETRIEVED NO (IXU’T rlT -COi~OS IN ThE EEARO-t INIT1,’TE~ BY YOUR QURRY, WAS TI-ItS N%AT IVE ItrO ~YA TID ’4
6EI~~FICSAL? YES NO C]

5. IF OtR RE SPO~’SE TO YOUR QLERY FRCDU ED NO DOCI,.tENT RECCROS OF W-I1O1 YOU WERE NOT ALQA~)Y At-IARE, WAZ TI-’.~,T
KH~*-IL(LXIE CENEFICIAL TO YOU? CJ YES NO

6. uo You KAVE Ie$~-iLe~ c OF a~ oIuG i)< COPLETED RESCMC’-I P~~JECTS ThAT CLL ALY P,CLATE TO YOUR QUERY bUT D1O NOT
Bse4 tP IN OtR RESP(tGE? IF SO, PLEASE TELL US Ui-lAY T1-EY ME. ___________________________________________

7. PLEASE LIST 011CR s~~ces CF HIGI4IeAY TRAI ISPQRTAT I ON - RESLAJtO-l INFO4~YAT I ~ ‘l NAT WERE USEFUL TO Y&J FOR ThiS

PEQLEST

C. AS A RESULT OP TIE ‘RESPONSE, DID YOU

A. W4TACT A RESEAROI PR~JECT INVESTIGATO3 OR ALft#ZIR OF A REPORT? YES NO C]

B. ORDER A FLtL~-1EXT DOCLPVIT? [J Yts NO

C. DECOC Ca~SCIOuS OF A NFW IDEA CR INSICI-fT TO ADVANCE YOUR Paltr.? C] YES NO

D. CONTIMtE YOUR l.VRK, SATISFIED WIT H “~~R K*)WLUGE or Tut sr_MolT [
~J Y~S NO C]

C. A lDEsl’TIE- SYWY OR PJe)JECT ’ YES NO

~~. 011CR COl~E,NTS: ____________ _______________

- - _ _ _

~~~~~~~~~~~~~~~~~~~~~~~
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Table 7. Outline of Question Areas for User Feedback on ATRIS Publications

1. Identification of User Organizations
1.1 Type of Organization
1.2 Major Work or Mission
1.3 Role in the air transportation field

2. Identification of Individual Users Within Organizations
2.1 Type of Work and Number of People for which

there are air transport information needs
2.2 Key contact(s) for conrunications with ATRIS

3. Information Needs of Organ i za tions & Users Within Organization
3.1 Distributions of Current Awa reness Needs vs. Needs for

Specific Information (In terms of Frequency of Need)
3.2 Relative Needs for Information of Different Types

(Frequency of Need )
3.3 Relative Needs for Information in Different Subject Areas

(Frequency of Need )
3.4 Relative Needs for Information from Different Sources

(Frequency of Need )

4. Information Practices and Resources Used to Satisfy Needs
4.1 Use of Libraries (Frequency of Use)
4.2 Use of Other Intermediaries (Frequency of Use)
4.3 Use of Primary Publications (Types and Frequency of Use)
4.4 Knowledge and Use of Secondary Information Resources

(Specific Resources and Frequency of Use)

5. Level of Satisfaction Now Attained (High , Medium or Low Levels)
5.1 For items in Question Area 3
5.2 Through Practices In Ques tion Area 4

6. Level of Satisfaction wi th ATRIS Publication(s) (High, Medium , or Low)
6.1 For items in Question Area 3
6.2 For individual features of the publication(s)

7. Overall Value of ATRIS Publication(s)
7.1 Relative Benefits for Items In Question Area 3 (High, Medium , or Low)
7.2 Value Relative to Publication Charge (High , Equal , Lower)

8. Wants for Improvements.& Innovations
8. 1 Improvements in Individual features of Ques-tion Area 6.2
8.2 New or Different Types of ATRIS Publications

I
’

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Follow-up calls and letters may be necessary to insure that

all types of users are properly represented in conclusions

that are drawn . An information service should budget and

conduct user conferences from time to time , perhaps on a

two or three year cycle. A representative sample of perhaps

twenty users from the various categories of Table 1 should

be invited to spend at least one day in the discussion of

service deficiencies and service improvements that are

wanted by the users.

During the formative years of an information service it

is wise to have a continuing conference of users and potential

users in the form of an advisory or overview committee . The

present ATRIS Committee is an example of this form of inter-

action between the prospective service and the potential user

community .

In Chapter 2 (page 22) it was estimated that less

than half the users of an information service such as

ATRIS are end users and that the majority of users are

intermediaries for end users (e.g., librarians). To

be representative of the user community , conferences and

committees should therefore include both types of users.

4,2 Interaction Between ATRIS and the Target Clientele

The target cl ientele for ATRIS would consist of specific organiza-.

tions that are identified wi thin the framework of Table 1. A mailing

list should be developed and maintained for all these organizations;

for each organization, one or more Individual s should be identified as

key people for Interactions between ATRIS and the target organizations.

I I~~~~ J~~~.
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It is assumed that the list will be a mixture of organizations that currently

use ATRIS services , organizations that may have used ATRIS services at

one time or another , and organizations that have never used ATRIS services.

Interactions with ATRIS users have been discussed in the preceding

section ; interactions with the remaining organization s should include

dissemination of ATRIS brochures , newsletters, and sample s of ATRIS
products and should also include telephone or personal interviews with repre-

sentative members of the target clientele. The interviews should reveal

why the interviewees are not ATRIS users, and perhaps more important , what

ATRIS services and products would have to be like to make the inter-

viewee an ATRIS user. It is often the case that interviews can provide more

useful information than other marketing methods such as mail questionnaires.

It should be an ATRIS goal to convert steadily increasing numbers of

the target clientele into ATRIS user organizations; it is especially im-

portant that ATRIS users include organizations that are leaders in the

air transport field since these organizations have important requirements

for air transport information .

4.3 Interactions between ATRIS and the General Coninunity

There are at leas t two mec han i sms whereby ATR IS can increase the
l evel of knowledge and interest for its services and products throughout

the general user community. One is through feature articles and adver-

tisements in trade magazines and professional jodrnals; the other is through

exhibi ts and other types of presentations at conferences that are attended ,

at least In part, by users of air transport research information .
Feature articles should be prepared and submitted for publ ication

whenever significant milestones are reached in the service history ; 

~~~~ JiI~~~~~1T~~~~T~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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adverti sements are warran ted whenever new products or serv ices are

available.

Participation In conferences provides ATRIS visibility and useful

personal interactions between staff and potential users. One technique

that has been used by RRIS is to produce special bibliographies on con-

ference themes or subthemes. These special products not only enhance the

conference itself , but also provide a conversation piece for discussions

wi th potential users.

4.4 Check List for Effectiveness of ATRIS Interactions

The effectiveness of interactions between ATRIS and the user community

is closely related to the evaluation of ATRIS itself. The ATRIS Committee

believes that,at any point ~n its development and operation , ATRIS should

have objective answers to the following questions and that the answers

should provide the essential basis for evaluation of ATRIS.

a. How well has the target clientele been identified , in terms

of both organizations and key contacts within or-
ganizations? How well is the target clientele informed

of ATR IS serv ices and products?

b. How does the target clientele meet its current information

needs? Which of these needs can ATRIS meet?
c. How many organizations have been given the opportunity

to learn about ATRIS through presentations and demon-

strations at air transport related conferences? Through

magazine articles and advertisements? Through direct

mailing?

d. To what degree his the target clientele subscribed

to ATRIS publications? Are the key organizations in each
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sector of the community represented? What is the average

number of individual users per subscr iption?
e. Which elements of the user community are regular users of

ATRIS retrieval services? What is the distribution for

batch-mode and on-line services? What trends are in evidence

for the mix of retrieval and publication usage?

f. What is the level of user satisfaction wi th the scope,

format, and timeliness of ATRIS publications and retrieval

serv ices? What changes are sc heduled for improvements that
users want?

g. How are ATRIS services and products used by individual users? For

what purposes? What benefits are realized? How do users feel about

the level of current user charges relative to benefits received?

h. What are overall information needs and practices of ATRIS

users? What part of these needs does ATR IS serve? Whi ch
prac ti ces are supplemented or enhanced by ATR IS serv ices
and products?

i. What would ATRIS have to be like before non-users of ATRIS would

become ATRI S users?

j. How much of the evidence for answers to the previous ques-

tions is represented by unsolicited feedback? How much by

sol icited feedback? How much by user conferences ? How val id
and reliable is ATRIS’s knowledge of the information needs ,
wants , and practices of its target clientele?

k. What Innovations and changes are planned for ATRIS

services and products over the ensuing three years?

I ~ 

_ _ _ _ _ _ _  ___  
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CHAPTER 5. COST ESTIMATES AND FUNDING ALTERNATIVES FOR ATRIS ACTIVITIES

The purpose of this chapter Is to provide a financial framework for the

action plan that will be presented in Chapter 6. Estimates are given for

the costs of ATR IS development and operation , and alternatives are dis-

cussed for deriving funds that meet the cost requirements .

5.1 Cost Estimates

Costs of ATRIS development and operations are presented in

five categories: development costs , i n p u t  operation costs, output

operation costs , costs of community interactions , and overhead costs.

Relative costs in the first four categories are largely determined by

the size of the user community (See Chapter 2), the input and output

scope of the service (See Chapter 3), and the extent of user inter-

actior~- (See Chapter 4). Absolute costs in all five categories depend

upon how and where MRIS is institutionalized, e.g., as a federal

activity , as a not-for-profit activity in the private sector , or as

a commercial enterpri se. The estimates to be presented are base d on

the corres pondi ng costs of HRIS , MRIS, and RRIS , which are

housed in the Transportation Research Board of the National Research

Council. It is recognized that a survey of similar services among

other organizations would reveal a range of actual or estimated costs

in each category.

a. Development Costs. Development of an information

service such as ATRIS includes planning and design ,

formalization of acquisition agreements , development of
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procedures, tools, and software for input and output

operations , initial interactions with the user community ,

and the creation of a staff organization to carry out the

service activities. If ATRIS development must start from

“scra tch ,” it is estimated that two to three years will

be required and tha t development costs will be in the

neighborhood of $200,000 per year. If, however , AT R IS can

be developed as an extension of an existing service , then

both the development time and costs can be reduced by at

least fifty percent. For example , the development of

-: RRIS required approximately one year and $100,000 because

staff organization , input-output procedures, and system

software had already been developed by HRIS and MRIS.

Development costs wi ll, of course decrease rapidly after the

first year or two of implementation , but some development is

required for virtually any year of opera tion.

b. Input Costs. A detailed discussion of input operations

and associated costs is given in Appendix A.

Major categories of input costs are acquisition ,

abstracting , indexing , coding , keyboarding , and storage.

Acquisitions can be secondary information in the form of

machine-readable records , secondary information in the

form of hard-copy records, or primary ~nformatlon in the

form of full-text documents . It is estimated that the

respective unit costs of Input operations for these three

types of acquisitions are $10, $13, and $18, exclusive

of overhead costs. If ATR IS experience is similar to that of the

—
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other modal information services , about fifty percent

of the acquisitions will be in machine-readable form ,

about thirty percent will be hard-copy abstracts or

resumes , and about twenty percent will be full-text

documents. Based on this input distribution and the estimated

unit costs, the average cost of input processing would be

about $12.50 per record stored.

c. Output Costs. The three major types of ATRIS output proposed

in Chapter 3 were publications such as regular abstract

bulletins or special bibl i ographies , batch-mode retrieval ,

and on-line retrieval . Details for output operations are

presented in- Appendix B.

Costs of ATRIS publications depend upon the number of

issues , the number of pages in each issue , and the number

of copies that are distributed . If ATR IS publ ications are

simi lar to those of HRIS , MR I S , and RRIS , I t  is esti-

mated that each Issue will cost about $5 per page plus about

$3 per copy, exclusive of overhead . Thus the output costs

for 500 copies of a 200 page bibl iography would be about

$2,500. The estimated annual cost of a quarterly abstract

bulletin that contal.ied 400 pages per issue and that was

distributed to 1 ,000 subscribers would be about $20,000,

aga in exclus i ve of overhea d cos ts.
Batch-mode retrieval costs depend upon the number of

requests processed within a given batch , the complexity of

the search strategy, and the number of items retrieved and

_ _ _ _ _ _ _ _ _  _ _  
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printed out. If retrieval runs Include about twenty requests

and if each request produces an average of about 100

printouts , then the estimated average output cost per re-

quest is $50 before overhead .
On-l ine retrieval involves two types of costs: update

and storage cos ts that make the data base ava i lable at any
time to any user , and retrieval costs that are incurred when

an individual request is processed. Rough estimates for

storage cos ts are one dollar per record for initi al entry and
- 

- fifty cents per year per record to provide on-line access.

Thus storage cos ts increase as the data bas e becomes larger.
If ATRIS were to begin on-line storage with a data base of

— 5,000 records and if 3,000 records were added in the first

year , the total storage cost for the first year would be

about $12,000 ($8,000 for entry and $4,000 for access). If

the data base grows at this rate for five years, the fifth year

cost would be about $13,000 ($3,000 for entry of 3,000

records and $10,000 for access to 20,000 records).

On-line costs for an individual request depend upon

connect-time rates, telecommunications rates , length of time

spent In on-line searching , and amount of off-line printout

requested. A general estimate of connect-time plus tele-

coimiunication costs Is one dollar per minute , exclud ing
operator costs and terminal equipment costs. Off-line print

charges are of the order of ten cents per record. Thus- If

an operator spends twenty minutes for a given retrieval and

~



— 55 -

requests off-line print of one hundred records, the re-

trieval cost will be about $30. Relative advantages of

batch-mode and on-line retrieval are discussed in Appendix

8. Since it is quite likely that on-line access to the

ATRIS data base will be provided by an organization (vendor)

other than ATRIS , It may be assumed that on-line retrieval costs

will be paid directly to the vendor by individ ual on-line t’sers,

and that ATRIS wil l receive a portion of these charges (perhaps

fifteen to twenty Dercent) for having suoDlied the records to the vendor.

d. Costs of Community Interactions. Costs of interactions between

ATRIS and the user community incl ude printing and distri-

bution of publicity items, feedback items, communications and
travel , and holding committee meetings and user

conferences. The cost of any particular type of Inter-

action clearly iepends upon •the frequency of occurrence and

the number of users that are involved . It can be expected that

ATRIS costs in this category will be at least $5,000 (excluding

overhead) in any given year and that the long term annual aver-

age will be about ten percent of the annual operating budget.

e. Overhead Costs and Total Costs. Cost estimates that have

been given for the first four categories (a-d ) do not include

overhead costs for management and administrative functions

nor Institutional requirements for housing and other facili-

ties. It Is assumed that overhead costs are proportional to

total costs for the first four categories, but that a mm-

Imum overhead is required to provide adequate direction and

management. More specifically, It is estimated that the

IT _ _
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total overhead will be at least equal to the total costs in the

first four categories and that a minimum overhead Is $40,000

per year. For examp le , if annua l development cos ts were

$10,000, input costs were $50,000, output costs were $30,000,

and community interactions costs were $10,000, then the sub-

total for these costs would be $100,000. The minimum overhead estimate

Is therefore $100,000 and the minimum total annual cost would be

$200,000. The numbers used in this example are generally

similar to the annual operating budgets of RRIS and MRIS

after five years of development and operation.

Personnel requirements at this level of effort are estimated

to be about six man-ye~ars per year, including about three

full-time personnel and a number of part-time personnel for

special functions such as abstracting , programing , key-

boarding , and filing .

5.2 Funding Sources and Strategi es

Three major sources of financial support will be considered for

meeting the costs of ATR IS development and operations : major sponsors,

institutional supporters , and all other users of ATRIS services and products .

The level of ATR IS operati ons , i.e., total annual costs , is limited by the

total Income received from these three sources.

A major sponsor Is any organization that provides funds for at least

ten percent (say ) of the total annual costs. Major sponsors of HRIS , for

example, are the state departments of transportation and the Federa l Highway

Administration , U.S. DOT; the major sponsor of RRIS i s the Federal Railroad

Administration , U.S. DOT; and the major sponsor of MRIS Is the Maritime

Administration , U.S. Department of Comerce. It can be assumed that major

T - . T T ~~~~~~~ ~~~~~~~~ -—
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sponsors of ATRIS would include one or more federal agencies that have

responsibility for the dissemination and utilization of air transport

information that has been generated through the sponsors ’ programs. A

primary example Is the Federal Aviation Administration , U .S. DOT. Other
possibilIties are the Civil Aeronautics Board and the National Transporta-

tion Safety Board.

The agreement(s) between an information service and its major

sponsor(s) can be expected to provide a stated quantity of services and

products for the sponsor ’s use , but It may be assumed that the funds

provided by a major sponsor are tens if not hundreds of times the output

costs of the services and products received.

Institutional supporters are organizations that are generally,

but not’ necessarily, outside the federal government and for whom the

service provides indirect benefits that are considerably greater than the

market price of services and products that the supporters receive from

ATRIS. Indirect benefits to major sponsors and to institutional supporters

are largely Intangib le, but Include good will and appreciation from their

respective constituencies for creating and sustaining a needed and useful

informat ion service that would not otherwise exist.

One distinction between a major sponsor and an institutional supporter

is the order of magnitude of support. If a major sponsor provides

funds of the order of hundreds of thousands of dollars per year , for ex-
ample , an institutional supporter may provide funds of the order of

thousands or tens of thousands of dol lars per year. For modal in-

formation serv ices , the most likely Institutional supporters would be

associations of industries whose livel ihoods are specific to the respective

modes.

~~~~~~~~~~~~~~~~~~~
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supporters, but there are indications that such support would be pro-

vided If sponsor support and user charges are not sufficient to maintain I -

a useful serv ice.
The third source of financial support is from user charges to all

Individuals and organizations that are not major sponsors or institu-

tional supporters. Through brochures and other public informatIon, the

Information serv ice announces a user charge for each product or type of

service and users are billed accordingly. At the present time, user

charges cover about twenty percent of the HRIS, RRIS, and MRIS
annual opera ting cos ts.

A funding strategy is essentially a plan for meeting the total

costs of a given level of effort from a spec ific mixture of income from

major sponsors, Institutional supporters, and user charges. Since all j
four of these factors are variable and interdependent , differences

between planned and actual dollar levels of one factor must be

compensated for by changes In the dollar level of one or more of the

other factors. Guidelines for Initial ATRIS strategies and for

subsequent adjustments are presented below in the form of questions and answers.

a. Who might be the major sponeore of ATRIS and what levels of

annual aupport can be expected for each?

The most likely major sponsor for ATRIS Is the
Federal Aviation Administration . This support
should represent all FAA units whose interests and
constituencies are likely to benèf It from ATRIS.
Based on the experience of other modal Information
serv ices , FAA support might range between $100,000
and $200,000 per year.

_ _  JI~~~~~ I~~~T~~TT
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b. Who might be institutional supporters of ATRIS and what level

of support can be expected?

The most likely institutional supporters are
non-DOT federal agencies having air transport
interests , as exemplified by the Civil Aeronautics
Board , and air transport industry associations , as
exemplified by the Air Transport Association.
Support from a particular institution might range
from $2,000 to $5,000 per year. Total income from
instituitiona l supporters might grow from $10,000
to $50,000 per year.

a. How man~j other users will ATRIS have and what income can be

expected from user charges?

Littl e or no income should be expected from user
charges during the first and second years of
development and operation . Beginning with the
third year it can be expected that the number of
ATRIS users will grow from perhaps 300 to more
than 1 ,000 users in the fifth year of operation.
Corresponding income from user charges may grow
from $25,000 per year to $80,000 per year.

d. What fractions of tota l costs should be borne b~ the three

respective sources and how should the fractions change with

time?

An illustrative answer to this question is shown in
Figure 3 for a five year period that begins with
initial development. In this illustration the major
sponsors pay all costs in the initial year and lower
their percentage support each year until a projec ted
steady state is reached In which the major sponsors
pay half of all costs. Institutional support begins
at five percent in year 2 and reaches a projected
steady state of fifteen percent. Income from charges
to all other users is shown to be at five percent
in the second year and to reach a steady state level of
thirty-five percent of the annua l operating costs.

~~~~~~~~
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Figure 3. Illustrative Allocation of ATRIS Financial Support
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e. What dollar levels should be allocated to the respect ive sources of

ATRIS support?

This question is related to all the preceding questions and
must be answered In terms of assumptions for the level s at
which ATRIS activities are performed. Figure 4 shows an illus-
trative allocation of dollar levels that is based on the per-
centage allocations shown In Figure 3 and the assumptions
that ATRIS activities begin at a level of $100,000 per year
and reach a steady state level of around $250,000 per year.
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Figure 4. Illustrative Dollar Al l ocations of ATRIS Costs
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f .  What strategy 8hould be used if  income is less or more than the

p lanned and budge ted level?

The budgeted level of ATRIS operations should be
based on assured income through contracts and sub-
scriptions. Input operations can be decreased to
compensate for shortfalls in es timated income.
All operations can be expanded if income exceeds
budget expectations.

g. How can the cost-effectiveness of ATRIS operations be evaluated?

Perhaps the best indications of effectiveness for an
information service are the extent to which Its services
and products are used and the degree to which users are
satisfied with the service output. Extent of use can
be measured by the absolute number of users, the distribution
of users within the user community , and year to year trends
in usage. Satisfaction can be evaluated through user
feedback and by the degree to which individual users maintain
or increase their level of use . An information service is
cost effective to the degree that its individual financial
supporters find the services and products to be cost
effective and thereby continue their support.
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CHAPTER 6. ACTIO N PLAN FOR ATR IS iMPLEMENTATION

In this chapter an action plan is presented for ATRIS implementation

during the three successive years that follow the present year of planning

and prototype production. The present year will be labeled Year 0; subsequent

years will be Year 1, Year 2, and Year 3.

The action plan sets out development and operations tasks in three cate-

gories: input operations , community interactions , and output operations.

Cost estimates that were presented in Chapter 5 provide a basis for estimated

annual costs in successive years of the action plan. Estimated annual income I -

is based on funding strategies that were discussed in Chapter 5. The

action plan is summarized in Table 8.

6.1 Input Operations

The first major task for ATRIS input operations is to specify

input procedures and to develop tools and software that are needed

to carry out the input processing steps. Initial specifications for input

procedures have been given In Chapter 2 and Appendix A of this report.

All essential software is now available as a result of HRIS , RRIS , and

MRIS development. A tentative classification scheme is contained in

Chapter 2; by the end of Year 1 the ATRIS classification and indexing

vocabulary should be a relative stable tool for use in successive years.

ft Is expected that user Interactions will reveal a need for

adjustment and perhaps extension of input procedures in Year 2 and

again in Year 3.

It Is most Important that acquisition agreements be developed

between ATRIS and major sources of information that col lectively cover

the ATR IS scope . In Year 0 prototype arrangements have been made for
acquisitions from NTIS, El , and NASA. In Year 1 a full set of agreements

~~~~~~~~1 : T _ T i
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Table 8. Action Plan for ATRIS Implementation

ACT ION PLAN ITEMS YEAR 0 (Ff1977) YEAR 1 (FY1978) YEAR 7 (Fy l979 ) YEAR 3 ( FYIVRO)

t 
TASKS AN D AccoM puSv?’ENTS TAS KS AND ACCO PUSIfENTS TASKS AND ACCOMPL~SHM1NTS TASKS AND ACCOMPLIS~4MfNTS

P ced ure s : ~~~~~ Wiefle Cl a s s if i ca tion A IRde xing - Adjuutment of Input Pro- Adjustm ent of Inpu t Pro-
Vocabulary cedures Cedures

1 .2 Acquisit ion Agreements ~rctctyp e In.p lementstion . Fu1T tmple’iientatioii - Full tm plement~ tion Full Ieipl.nentatlon

T.3 Input Proceising .~~~Df~~AO fTtUl e C o rds .1~F b17 UD7ecor$? . 51oraqe of 3,000 records . Storage of 3 .00 eCOrd~Dat a Base of 1 .000 reco rds . Data Base of 3.000 recOrds • Data Base of 6.000 records . Data Base of 9,000 records

2. C~~4UNITY INTERACTIONS . Iralementatson Plan
2.1 Coiieiunications with . Preliminary Identif i cation . Second Phase Identific a- • Identif icati on Update . Identifi cation Up date

Target Clientele tion
Di str ibut ion of Prototype . Distribution of ATRIS . Distribut i on of ATR IS . Di s tribution of A IR IS
Biblio graphy Publicity Publicity Publicity

Selective In—Depth
___________________________ ______________________________ Inter views _______________________________ _______________________________
2.2 Coennunl catlons with . Prototype Bib liogr ap hy • Public a ti ons Retr ieva l . PUtitcat ions A Wetr ,eKil

ATRIS Users Feedb ack Fee dba ck Feedback
_________________________ ____________________________ 

User Conference , ilse Conference
7.3 Other Interactions . ATRIS Covinittee Meetings . Advert isements & Pre- ~~iFYTsemen ts r~r . Advertisemeiits A Pre-

with the Air Trans- sentations sentatlons sentations
port Coerninity . ATR IS Steering Committee . ATRIS Steering CocTrlittee • ATRIS Steering Coee,ittee

3. OUTPUT OPERATIONS • lmnplmsentation Plan . Adju stment of Output P ro- . Adjuotsii ent of Output Pro-
cedure s cedure s

3 1  ATRIS Publication s . Prototype Bibliog raphy . ATR IS Abstracts Prototype . A TRIS Abs tracts Boo . I & 2 • ATRIS Abstracts Nos. 3 1 4
_________________________ ____________________________ ____________________________ ____________________________ Søecial B1b l1o~22~y
3.2 Retrieval Services . Batch—node retrieval s . Batcii-niooe retrievals

On-Line storage A update of . On -Line storage A update of
_________________________ ____________________________ ____________________________ A IR IS data base AT RI S data base
3.3 Auxiliary Services A • Assessment of User Needs £ . Reassessr’est of 135cr weeds

Products Wants . User Guide to include ATRIS A Wants
Sources & ATR IS Vocabular y . Cumulative Index (YeWr End )

4. TOTAL LEV EL OF EFFORT
(Estimated Annual Cost) 8100.000 8100.000 8175 ,000 s2oo .ooo

5. FUNDING PLAN
5.1 Major Sponsors 8100 .000 8100 .000 8160.000 8170 ,000
5.2 Institutional — _______________________ ______________________________

Supporters 
__________________________ __________________________ 85.000 110.000

5.3 User Charges 810.000 Total 820.000 Total
a. Subscriptions 88 000 *16 000
b. Batth-mode retri evil $l ’200 82 400
C. ~,-Lfn * retr i,eal $800 81 :600

— -~~~~~~~~~~~-.-- -~~~~ - -~~~~~~~~~~ ~~~~~
- . - -- -- ~~~~~~~ - - - - 
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should be developed between ATRIS and all primary sources in both the United

States and other countries. During Year 2 and Year 3 these agreements

should be maintained , modified , and extended as needs become apparent.

The third input task is to process and store ATRIS records on a

regular basis and thereby to build up the ATRIS data base. In Year 0

approximately 1 ,000 records have been stored , mainly within the

Airport subject area. In Year 1 it is proposed that 2,000 records

be stored in all subject areas, but mainly l imited to acquisitions

received in machine -readable form. Thus the ATRIS data base would

contain about 3,000 records at the end of Year 1. In Year 2 and

Year 3 the action plan calls for full coverage of the ATRIS scope

at the rate of 3 ,000 new records per year. Thus the ATRIS data

base would contain 6,000 records at the end of Year 2 and 9,000

records at the end of Year 3.

6.2 Community~ Interac tions

In Year 0 v irtually all interact ions w i th the user community
have been through ATRIS Committee representation of the community.

In addition , however , a preliminary target clientele has been

developed as shown in Appendix C of this report. At the end of

Year 0 or possibly at the begi nning of Year 1, a prototype bibliog-
raphy with feedback form will be distributed to the initial target

clientele. The first-year bibliography covers ‘Info rmation about airports

since airports are of interest and concern to a wide range of potential users.

Identification of a firm target clientel e should be accomplished during

Year 1 and undated In each successive year. In Year 1 an ATRIS

brochure should be developed and distributed to the target clientele.

This distribution should be repeated in Year 2 and Year 3 and
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should include the solicitation of ATRIS subscr ipti ons. The target

clientele should be informed of new services and products through

newsletters and illustrative materials. In Year 1 it is proposed that

a series of one-on-one in-depth interviews be held with selected members

of the target clientele.

Interac tions with ATRIS users should include feedbac k on ATRIS
publications In each year of the action plan and feedback on ATRIS re-

trieval services in Year 2 and Year 3. Two types of feedback are pro-

posed: (a) written responses to questions or check lists sent to users and (b)

modest annual conferences of users that represent all major types of

users. Experience with HRIS user conferences has shown that these

conferences are quite effective for determining adjustments that are need-

ed in the Input and output operations.

At least once per year ATR IS shoul d interac t with the general user
community through magaz ine articles , magaz ine adverti sements, and
presentations or exhibits at conferences in the air transport field.

Finally, the action p lan prov ides for a small ATRIS Steer ing Committee
that would represent major elements of the user comunity and would

meet twice yearly to assess ATRIS opera tions and user acceptance .

6.3 Output Operations

The only ATRIS output in Year 0 Is the year-end prototype special

bibliography. At the end of Year 1 the action pl an calls for a prototype

issue of a regular ATRIS abstracts bulletin that would cover all subject

areas. Beginning In Year 2 the plan calls for semiannual publication of

the abstracts bulletin on a regular basis. Thus subscriptions would be

solicited for the publication at the end of Year 1.

_ _ _  —~~~— — . . —-— - - - - -

.14



Beginning in Year 2, batch-mode retrieval services would be

offered upon request; the ATRIS data base would be stored for on-line

access and updated on a monthly bas is.

A year-end report in Year 1 would be an assessment of user needs and

wants~ based on user feedback from the Year 0 bibliography and

from the in-depth interviews that are held in Year 1. A second assess ment

would be reported in Year 3. It is expected that adjustments in ATRIS

input and output operations will result from these assessments.

Another spec ial product woul d be an ATR IS user guide (Yea r 2) that

would explain ATRIS services and products. Th2 guide would list ATRIS

information sources and the ATRIS classification and indexing vocabulary

In Year 3 it is proposed that a second special bibliography be pre-
7

pared to cover issues and subjects that are of high interest at that

period of time. At the end of Year 3, the plan calls for a cumulative

index to the complete contents of the ATRIS data base, estimated to be

9,000 records. The index would serve both as a retrieval tool for on-line

users and as an inducement for publications subscri pti ons.

6.4 Estimated Annual Costs

For the levels of effort that have been described in the preceding

sections, the estimated annual costs are $100,000 In each of Year C and

Year 1, $175,000 in Year 2, and $200,000 In Year 3.

It is expected that actual implementation cos ts will vary from

these rounded estimates as detailed work statements and corresponding budgets

are prepared for each of the successive years.

-~ 
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6.5 Funding Plan

The breakdown of planned or estimated income for support of ATRIS cos ts

is given in the bottom part of Table 8.

In Year 0 the total cost of planning and prototype activities was funded

by a single sponsor, the Federal Aviation Administration , at a level of

• $100,000. It Is assumed that the same funding plan will be used in Year 1 and

that during Year 1 agreements will be developed for institutional support

in Year 2 and for user subscriptions to Year 2 publ ications.

The funding plan for Year 2 is to derive $163,000 from FAA support , $5,000

from institutional supporters~ and $10,000 from other ATRIS users. It is

assumed that each institutional supporter will provide from $1 ,000 to $2,000

annual support. Income from user charges is projected to be about eighty per-

cent from publications subscriptions and about twenty percent from retrieval

charges.

For Year 3, the funding plan is for the major sponsor to provide $170,000,

or eighty-five percent of the total estimated costs. Institutional support

would be $10,000 and user charges would produce $20,000. The increase in user

charge income would occur partly through increased subscriptions to ATRIS

publications , but mainly from increased use of on-line retrieval.

The exper iences of HRIS, MRIS, and RRIS during their respective develop-

mental years can be used to estimate ATRIS income from user charges. If the

annual subscription to the abstract bulletin is priced at $40, then 200 sub-

scribers are needed to meet the Year 2 funding plan for income from publica-

tions ($8,000) and 400 subscribers are needed for Year 3 ($16 ,000). It is

reasonable to suppose that ATRIS wi ll derive an average of $60 from batch-mode

retrievals , that at least 20 requests will be processed in Year 2, and that

at least 40 requests will be processed ‘In Year 3. Income from batch-mode

retrievals would thus be $1 ,200 and $2,400 In these two years—leaving $800

and $1,600 to be derived from on-line retrieval charges. It can be expected 

~~~~~~~~~~~~~~~~~ ______________________
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that ATRIS will receive around $10 for each hour that on-line users are

connected to the ATRIS data base. Thus this example supposes that on-line use

woul d be 80 hours in Year 2 and 160 hours in Year 3.

It is almo st certa in that the act ion plan for ATRIS will need annual

revision as financial commitments from sponsors and institutional

supporters become more defini te and as income from user charges can be

more closely estimated . Primary concerns for any rev is ion , however , are

that ATRIS operates at an annual level that is adequate for meeting user

needs and wants and that there be an equitable distribution of ATRIS

costs among sponsors , institutional supporters , and all other users.

-~~~~~~~~ -.-~~~~~ -— ~~~~~~~~~~~~~ _ _
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APPENDIX A . ATRIS INPUT OPERATIONS

Input operatIons for an information serv ice can be di scussed in two
general categories: procedures for acquiring material that covers the in-

formation scope of the serv ice , and procedures for processing and storing the

acquired information.

1. AcquisitIon and Exchange Agreements

For the most part an information service acquires information through

acquisition agreements with other organizations. It may be of course that

the service receives unsolicited information or that friends of the service

identify and transmit potential input on an intermittent basis, but systematic

coverage of the service scope requires agreements that insure a predictable and

balanced flow of Input Information .

Highest priority should be given to agreements that provide ATRIS with

machine-readable abstracts and resumes. Second priority should be given to

agreements for hard-copy abstracts and resumes that cannot be acquired in

machine-readabl e form and that cover significant parts of ATRIS scope that is

not covered by machine-readable acquisitions. The rema inder of the ATR IS sco pe

must be covered by agreements for the acquisition of important full-text documents

that are not represented by either of the first two types of acquisitions. Based

on the experiences of similar information services, it may be possible to attain

an ATRIS input mix of something like fifty percent-thirty percent-twenty percent

for the three respective types of acquisitions.

Agreements between ATRIS and other organizations can be supply agreements

through which ATRIS receives information within a specific scope and at

specified intervals. These agreements can be for outright purchase of the

supplied Information or may be licenses for ATRIS to use the material under

specified conditions and/or with specified dollar returns to the supplier.

-w - ~-—
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If ATRIS has a single major sponsor, say,the Federal Aviation Administration ,

it may be more appropriate for the sponsor to enter into interagency agreements

with federal sponsors of other information services that are potential sup-

pliers to ATRIS. An important example of this case would be an interagency

agreement between FAA and NASA for supply to ATRIS of specified types of ab-
stracts that are not acquired through other ATRIS agreements or that are more

economically acquired through the interagency agreement.

During the formative years of TRISNET there has been a U .S. DOT agreement

with NTIS through which machine-readabl e abstracts of transportation reports

have been made available for use in the IRIS-On-Line data base and by the

modal abstracting and indexing services such as HRIS . If TRISNET development

continues it may be assumed that the NTIS agreement with DOT will continue

to serve as an ATRIS supply agreement .

A second class of agreements is for information exchange on
a quid pro quo basis. Through these agreements ATRIS would receive specified

types and forms of secondary information or primary information on a regular

basis and In return would transmit specified portions of its own data base In

machine-readable or hard copy form.

It may be assumed that International agreements are quid pro quo , partly

to avoid financial transactions , but mainly because there is a natural basis

for exc hange, namely, to exchange information generated in the U.S. for ‘Informa -

tion generated in one or more other countries.

The agreements shown in Table 9 represent a potential basis for ATRIS

acquisitions. Three of the agreements listed represent simple extensions

of agreements that are now In effect for HRIS , RR IS , and MRIS ; these are the

agreements with NTIS, El , and SSIE. The remaining agreements are specific to

air transport information and are therefore unique to ATRIS.

_ _ _  
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Tabl e 9. Potential Agreements for ATRIS Acquis itions

Type of 1. Acquisition of Secondary 2. Acquisition of Primary
Agreements Information liformation

a. DOT-NTIS agreement for a. ATR IS-Publisher agree-
machine-readable abstracts ments for purchase of
of U.S. Government reports primary information not
on transportation subjects. covered by secondary

acquisitions or by
Supply exchange agreements wi th

Agreements b. FAA-NASA agreement f~r Information generators.
hard-copy or machine read- Includes libra ry acqulsi-
able abstracts of air trans- tions wi thin the ATRIS

(May involve port information not held institution .
dollar costs by NTIS.
to ATRIS )

— c. ATRIS-Ei agreement for
machine -readable abstracts
of journal articles and
conference proceedings in
air transport.

d. ATRIS-SSIE agreement for b. ATRIS agreements with
exchange of air transport generators of air trans-
project resumes with air— port research informa-

Exchange transport related project tion (e.g. govermental
Agreements resumes. agencies , consulting

firms , industries , and
(Quid pro quo) research institut1on~.e. ATRIS exchange with other

U.S. services (e.g. HRIS ,
EPA, DOE)

f.  ATRIS exchange with non-
U.S. services that spe—
cialize In air transport
information (e.g., ITA)

_ _ _  
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2. Input Processing Procedures

Input processing includes all operations that are performed on an ac-

quired item of information until the processed result has been stored in a

form that is ready for output processing . In general , input processing is the

creation and updating of the information service data base. In the case of

l ibrary services, input processing involves cataloging and shelf storage among

other operations. For a computer-based abstracting and indexing service such

as ATRIS , input operations depend upon the form and content of acquired i tems

and generally include the steps that are described below .

2.1 Reformatting of Machine-Readable Acquisitions

Records (abstracts or resumes) that are received in machine -

readable form, say,on magnetic tapes, may have formats different from

those of the records in the ATRIS data base. It is therefore necessary

to maintain conversion software that reformats the acquired records.

The present TRB information services , for example , have a number of

conversion programs that include the reformatting of NTIS , SSIE , anth

El tapes. Reformatting includes additions of data elements such

as record source and printouts of the reformatted records. It is

est imated that computer costs for reformatting are about ten cents
per record .

2.2 Selection and Subject Area Classification

Selection of material for further processing implies the applica-

tion of selection criteria (See page 30) to each acquired i tem

and rejection of those items that do not meet the criteria. This

step must include a redundancy check wi th items that have been

previously stored or that are in the processing stage. The TRB

services have used card indexes and microfiche Images of data base

records for redundancy checking ; a new computer procedure Is being 
-

‘

_____ 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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developed at the present time. In the TRB input system a given

abstract or project resume may be selected by more than one service

(e.g., HRIS and RRIS). In these cases the record is stored only

once but contains codes , subject areas, and index terms for each

service that has selected the Input i tem. Input costs are shared

between the services ; the shared record s may appear in the output

products of all services Involved .

Since selection is an intellectual process that requires under-

standing of the service subject scope, it is appropriate and eff i-

d en t for the selector to assign one or more subject areas (See

Table 1) at the time each selection Is made. It is estimated that

the selection and classification steps can be performed by an ex-

pert at the rate of twenty-five items per hour.

2.3 Abstracting

Although an informative abstract is needed for all ATR IS

selections, abstracts cannot be created nor made more informative

for selections from secondary acquisitions unless the corresponding

primary Information is available. It will be assumed that second-

ary information Is not -acquired unless all records have abstracts

that are generally suitable for ATRIS output. Thus abstracts need

to be prepared only for primary documents that are not accompanied

by suitable abstracts. It is also assumed that project data

acquired from primary sources, s”Th as sponsor or performing agencies,

Include suitable resumes of the project work.

Based on the experience of other modal services and assuming

the acquisition arrangements shown in Table 9, It is estimated that

abstracts will have to be prepared for no more than twenty percent

and possibly for as little as ten percent of all Input selections.

_ _ _ _ _ _ _ __ _ _
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Abstracting requires a high l evel of expertise; the average output

of an expert may be two abstracts per hour , but depends upon the

difficulty of the material abstracted .

2.4 Indexii~~
Indexing is the process of listing words or phrases that rep-

resent the specific subject content of a document or project. Index

terms provide the basis for retrieving all record s that have been

assigned a given combination of terms . When all index terms for a

given collection of records are properly organized , the result is

an index , or inverted file , that can be used to determine which

records satisfy a given retrieval requirement.

Secondary acquisitions will generally be acquired from ab-

stracting and indexing services and therefore already have index terms

that were assigned by the supply organization . Since the supply services

and ATRIS will generally have different subject scopes, it is

likely that the acquired records will have some terms that are un-

suitable for ATRIS scope and will fail to have some terms that are needed

to represent specifics of the air transport field. It is therefore

necessary for Indexers to review the acquired terms and to delete

or make substitutions for unsuitable terms. Indexing can be done

manually or with computer assistance ; Index terms can be constrained by a

control vocabulary or can be “freely” ass igned . Controls for

either manual or computer ‘Indexing can range from an elaborate

and comprehensive thesaurus to a relatively short list of “do ’s” and

“don ’ts.”

It is assumed that an ATRIS User Guide will be prepared and will Include

both explanations of how ATRIS material has been indexed and vocabulary lists

of terms that have been used.

—.--
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Many studies have been made of the relative effectiveness of

different i ndexing procedures and of different types and l evels of I -
~

vocabulary control; most indicate that retrieval gains from a

highly controlled indexing vocabulary are generally offset by the expense of

developing and maintaining the vocabulary . It is recommended that

the vocabulary for ATRIS indexing be relatively “free” and that

the initial tool for manual indexing be simply an edited list

of terms that have been used , including their frequency of use . This

approach is consistent with computer index ing that is commonly used

in on-line retrieval systems and in which every term of the document

(or project) title and abstract becomes an index tern’ unless it is one

of a relatively small number of “stop” words.

For secondary acquisitions ATRIS indexers can edit and augment

the suppl ied terms in the light of terms and concepts that appear in

the acquired title and abstract (or resume). Thus manual indexing of

a secondary acquisition is likely to give results similar to computer

indexing. For prima ry acquisitions , the i ndexers can include concepts

that are represented in the document but that may not occur in the

abstract. Manual indexing requires subject expertise approaching

that of the selection , classification , and abstracting operations. For

primary documents, the abstractor should also do the indexing.

Assuming that each selection will have from six to twelve index terms,

it ‘s estimated that a qualified person can index from five to ten

r•- o rds per hour , depending upon the ex tent to which the input material
.,~ 

p
~p,n previously Indexed .

‘xi i ”~q operation consists of augmenting abstracts (or resumes)

-- - - —-~~~~~~~- . -—-- ~--
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and index terms with all other data elements that are to be stored

for a given record , including whatever “tags” or coordi nates are

needed to insure that each element gets stored in its proper place wi thin

a record. Coding tools include input worksheets that have a place for

each data element and coding rules for every worksheet i tem. Ex-

hIbit 3 shows worksheets that are used for coding data elements of

records in the TRB information services. Page 79 is for document

abstracts, Page 80 is for project resumes, and Page 81 is the back

side of either worksheet and provides space for abstracts or resumes and

index terms. Specific rules and guidelines exist for coding every

data element indicated in Exhibit 3, but are not included as part of

this report. It is assumed that these rules would be a useful part

of an ATRIS User Guide.

In practice it is not necessary to fill out a complete worksheet

for every input item. Many elements of machine-readable acquisitions

are computer coded , many elements of acqu ired hard-copy records can

be marginally identified with worksheet positions , and remaining

elements can be added without recourse to worksheets. Coding of

index terms, frequently appearing organization names , and frequently

appearing publication names is done via short alphabetic codes that

are changed to their full length versions during the storage operation .

Use of these codes saves much writing and keyboarding .



-7 9-

Exhibit 3. Wor ksheet for Document Abstracts (Front Side)
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TRANSPORTATION RESEARCH INFOR M AT I ON SER VICES
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Exhibit 3. Worksheet for Project Resumes (Front Side)
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Exhibit 3. Worksheet for Document Abstracts and Project Resumes (Back Side)
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Coding does not require subject expertise but does requ ire thorough

knowledge of input processing procedures , compliance wi th coding rules ,

and accurate work. It is estimated that input items can be coded at the

average rate of ten per hour per coder.

2.6 Verification

Before amended records or worksheets are sent to the keyboarding

operation it is necessary to verify that all data elements are properly

coded—-at least on a sampling basis. Verification of individual

records is again required after the storage operation . It is estimated

that the total time required for verification is at the rate of about

twenty records per hour per person .

2.7 Keyboarding

The keyboarding operation changes written material into machine-

readable form that can be punched cards, magnetic tape, or disk storage.

The third method is now used for the TRB modal information services.

The keyboarder activates a CR1 terminal that is directly linked to the

computer; input material is stored on magnetic disks via the IBM AIMS

text editing system. Whenever the keyboarder has completed an input

batch, the stored material is put out on magnetic tape and held for

the storage operation.

Two levels of keyboarding are required: one is for complete work-

sheets (ExhibIt 3), and the other is for amendments and additions to printouts

of records that have been acquired in machine-readable or hard-copy form.

It Is estimated that keyboarding can be performed at the rate of about

five items per hour and twenty Items per hour per terminal for the

respective types of input. Additional keyboarding is required to correct

errors that still exist after the storage operation . —

_ _  

________ I 
_ _

-

~
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2.7 Storage

The stora ge opera tion is essen ti all y an update of the master file

whereby new records are entered an d ex isti ng records are chan ged or

perhaps deleted . Input items for the storage operation are the current

mas ter fi le , tapes containing reformatted records from machine-readable
acquisitions , tapes containing keyboarded Input , and a lookup file

for code letters that have been used for index terms, organ iza tion names ,

and publication names. Output for the storage operation is a new

master file, an error file containing records that did not pass the

editing routines of the storage program , and printouts of all new

records and changed records. The printouts are used for post-storage

verification and are filed for manual look up of master file records.

FIgure 5 is a flow chart for the input operations that have been

described and as they are performed at TRB for HRIS, RR J S , and MRIS.

Six of the operat ions (shown i n ovals)  are manua l four are data

processing operations (shown in hexagons). The same software and 
-

hardware are used for all TRB information services; input processing

procedures do not depend upon the m ixture of HR I S, RRIS,an d MR IS
records that are keyboarded in step 8. The master file for the

presen t TRB modal serv ices now con ta ins about 110,000 records; the

file is updated twice per month , and approximately 500 new records are

added at each update. Computer costs for the storage steps 9 and 10 average

to be about one dollar for each new record addea to the master file.

_ _ _ _  _ _ _  
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Figure 5. Flow Char t for ATRIS In put Opera tions
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APPENDIX B. ATRIS OUTPUT OPERATIONS

This Appendix addresses specific output operations associated with

ATRIS services and products that were discussed In Section 3.4 and that were

listed in Table 5 on page 34.

1. Batch-Mode Retrieva l Operations

Batch-mode retrieval implies that a number of retrieval specifications are

processed i n a singl e computer run . Eac h retr ieval specifi ca tion conta ins a

search specification and an output specification. A search specification is

a logi cal combi na tion of searc h terms that are conn ected by one or ano ther of

the opera tors OR , AND , and NOT. Each term specifies a set of alphanumeric char-

acters to be compared with the contents ef a specific fiel d within a master

file record. If the search term contents agree with the record field contents

and if the logical conditions of the specified combination of terms are met,

then the record Is a “hit” with respect to the search specification. The

output specification indicates whether the hits are to be put out in machine-
P 

readabl e form or in printed form, which data elements are to be put out for any

recor d,and in which order the elements are to appear. Most batch-mode re-

trieval programs also provide options for printouts of the hits (e.g., one

hit per page or continuous print) and options for machine-readable output (e.g.,

punched cards or various tape formats).

Requests for batch-mode retrievals are generally intermittent coffmiunications

from Individuals outside the information service; they also include 5standing

orders” for certain types of Information on a regular basis. In addition ,

retrievals are frequently made to satisfy needs within the Information service.

Search terms for many requests are strictly subject-oriented, some searches

do not involve subject terms at all (e.g., retrieval of all non-U.S. journal

articles published In 1976), and some requests Invol ve mixtures of subject

terms and other search terms. Retrieval operations will be described In terms

- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~J~ . --~~~ T~~~
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of software an d procedures used for the TRB In forma tion serv ices.

1.1 Retrieval Specification

Exhibit 4 is a retrieval specification form having three parts.

The first part identifies the requester and the search title; the second

part (PA line ) specifies the format for retrieval output; and

the third part (T lines) is for search terms, logic for combining

the terms, and coordinates for the record parts that are to be com-

pared with the search terms. The coordinates may address any line

of the record (see Exhibit 3) and may start at any position within

a l ine. Any search term may have as many as fifty characters and may

consist of several words, a single word , or only the first few char-

acters of a given word . Thus truncated search terms are a built -in

feature. A maximum of fifty search terms may be used in any speci-

fication . Logic for combining terms by AND , OR , and NOT will not be

described in this report, but experience has shown that the possi-

bilities provided are adequate for all searches made to date. Output

options include a variety of fixed formats, pagination alternatives , out-

put media al terna tives, and alternatives for indexes. Typical indexes

are for subject terms, authors , or organizations.

Simple retrieval specifications can be prepared in five minutes

or less; specifications Involving subject terms require consultation

with vocabulary lists and with subject matter specialists and may

require more than an hour of effort. Retrieval specifications are

keyboard ed, edited, and ~orrected before being batched for the

computer run. 

T1 ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~::: -:T
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Exhibit 4. Retrieval Specification Form (Front Side)

Retrieval ID I RETRIEVAL SPECIFICATIONS
.
~~~~ 

Transportation Research Board 
‘D

_ _ _ _ _ _ _ _ _  

Foem 500(Novrmber 19741 _ _ _ _ _ _ _

b ate
OPERATOR INSTRUCT IONS

Ute 1Y~4R IRF Decollate: No Tapes Out: KRF IRF ITF

Paper Ply: 1 04 stock Burst; (5~
) No Date Due:

Print Chain: Mixed Case
s 

Upper Case (ON . FoId) Trim: Yes Unit /Fund No 48 3Z49’~~l

~ 
Requestor ’s Name . Tit’e. Organizat ion and Mailing Address

~~ ~~~~~~~~~~~~~~~~~~~
~~! T~QFJ~th($Tr? I Ac. ~~~~~~ c.~~Jr
~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~ a s~~L S!C.~ 2g~~~~~
N E

• ,  ,,~ 
Page H~ader INF(andTit~e (NF-Nl)

!~ f O~~ L W i~~26~~~ ______________________________

N O
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- ‘~ ~Li!~ !‘ ~~~~~~~~~~~~ “ —___-  —i’
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- ~(L!& ~’ t~~~~~~~~~~~~~~~~~~~~ _ _ _  _ _ _ _ _ _

T 0 2  t~x5$-.* 3k - ~c~D ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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- - ~~~O ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Exhibit 4: Retrieval Specification Form (Back Side)

Line ID Sta il Logic Compare on
S 5 .10 II - - IC 1L..~~ !2 ii 20 21

T I E  $ $ 
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~~~~~~~~~~~~~~ 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1 2 9  
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1 3 2  
______
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____  ___ _________  __________
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- -~~- -

TCSid Instruction, _________________________________________________

CC 11-14 FIrst four characte rs of IRIS wock~seet lines to be CC 18-20 Level 1 EbO A or B
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1.2 Searc h and Retrieval

As many as fifty searches can be made in a single retrieval

run . Each record in the master file is compared with each search

specification in the batch; if the record is a hit for one or

more specifications , the entire record is put out on a hit tape.

For a batch of twenty-five searches, computer costs for the opera—

tion are in the neighborhood of fifteen dollars per request, ex-

clus ive of labor and over head cos ts. For the present master fi le
s ize , from two to three hours are required to process twenty-five
searches that yield an average of one hundred hits per search.

Total retrieval costs are reflected by HRIS , RRJS , an d MR IS retr ieval

fees that are presently $50 per search plus twenty-five cents per

printout page. Although this batch-mode retrieval system offers more

flexibility for search specification and output format than most

on-l ine retrieval systems, its greatest drawback is inability to

adjust search specifications until the retrieval has been made.

1.3 Output Processing

The hit output tape is run against the output specification for

each request to produce the printouts and tapes that have been speci-

fled . If Indexes have been specified , additional runs are requ ired

to sort the index terms and put them out in printed or tape form.

For photocomposition of publications , the output records and

Indexes must be run through additi onal programs that Introduce the

necessary photocomposition symbols and codes.

Printed output Is reviewed and screened by subject matter

specialists who are conversant with the requester. Finally the printed

output is packaged and transmitted to the requester. When appropriate ,

- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~ __i 
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printed output is supplemented with additional relevant material

that is available but not represented in the master file. If the

results of any retrieval printout are to be distributed to more than

one user, multiple photocopies are made and transmitted . For tape

outputs , say, for exchange with SSIE , output tapes may be reformatted

to new formats that are specified in the exchange agreement.

Another important type of tape output is records that are

transmitted for updating an on-line data base. In this case the

tape transmittal by ATRIS would be in whatever format required

by the on—l ine center.

Exhibit 5 shows the first three pages of the RRIS batch—mode

retrieval that was specified in Exhibit 4.

2. On-Line Retrieval Operations

Since provision of on-line retrieval services requires much greater hardware-

software capability than,for batch-mode retrieval , it is not expected that ATRIS will

provide on-line service directly to users , but rather that ATRIS should supply

records to an on—line retrieval service that in turn provides on-line access

to the ATRIS data base, perhaps as part of a larger data base such as IRIS-On-

line. Thus a formal agreement Is made for supplying new ATRIS records to the

on-l ine data base on a regular basis, say,monthly. Each on-line user, including

ATR IS itsel f, makes an agreement with the on-line service for on-line access and

use. Users must provide their own terminals; on-line charges are generally of

the order of one dollar per minute of connect time , including comunications

costs but excluding off-line printouts that the user may request.

The two main advantages of on-line retrieval over batch-mode retrieval are

fast turnaround and ability to adjust search strategies on the spot .

-- 
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Exhibit 5. RRIS Batch-mode Retrieval (Cover Page)
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E*hlbit 5. RRIS Batch-Node Retrieval (Specification page)
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Ex~1bit 5. RRIS Batch-Mode Retrieval (First hit)

27/08/76 PRIS RUN NO. P000233 SELECTIONS
RU LTIMODAL MERGERS

2* 041605

A SINGLE INTER~ODAL TRANSPORTATI ON COMPANY

Claytor , NG, Jr; President; Southern Railwa y

PUBLICATION:
Transportation Journal; American Society of Traffic 6
Transportation; 547 West Jackson Boulevard; Chicago,
Illinois; 60606

Mar 72; PP 31—38

S U M M A R Y :
The movement of all kinds of freight in this country is
carried on——and regulated——on a piecemeal basis, largely
because of the historical way the various modes of
transportation developed. Shippers would prefer to deal
with a single source for their entire transportation
package. But the only organization that can sell them
total transportation would be a single intermodal
transportation company, able to own and use any and all
means of transportation under one management , with one
sales force and one pricing policy, one accounting system
and one corpora te responsibility. After reviewing all the
pros and cons, it can be concluded tha t total transportation
is practical and is needed more than ever in today’s complex
transportation world.

SUPPLEMENTAL NOTE:
A presentation at the Eleventh Biennal Seminar  of the
American Society of Traffic and Transportation , Pennsylvania
State University. Universi ty Park , Pennsylvania, September
10, 1971.

SOURCE:
Transportation Journal

AVAILABILITY :
America n Society of Traffic & Transportation; 5147 West Jackson

Boulevard; Chicago, Illinois; 60606; Repr PC; $2.50: DOTL
JC

PRIS SUBJECT TERMS:
TRAN SPORTATION SYSTEMS PLANNING ; INTERMODAL TRANSPORTATION

COMPANIES
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Batch-mode retrieval systems can be devel oped to provide a wider range of

output formats (e.g., page size, data elements display , tape output, and indexes)

than is generally available in on-l ine systems. On-line retrieval generally

abstract), but batch-mode retrieval can provide search capability for record

elements that are not search terms in the on-line mode. It seems reasonable

to assume that on-line use will grow, some users will continue

to request batch-mode retrievals , and the information service itself will

necessarily need batch-mode capability for jobs that cannot be accomplished

in the on-line mode.

Exhibit 6 shows terminal messages and illustrative output for the on-line

counterpart of the RRIS retrieval that was illustrated in Exhibit 5.

I
3. Publications

It is conventional for abstracting and Indexing services such as ATRIS to

produce two types of publications. One is a regular bulletin that contains

an organized and indexed compilation of all records that have been stored during

a specific time period that might be one month , two months, three months , six

months, or even one year. The “chapters” of each bulletin are generally the

subject areas that cover the service scope; indexes are alphabetical listings

of all subject terms that have been assigned to the records that appear in the

bulletin. Thus subscribers to the service bulletins are provided current

awareness of all material that has been stored and have, in fact, a shelf

version of the service master file. If cumulative indexes are provided , say

on an annual or biennial basis, bulle tin subscribers can do simple searches

that involve perhaps only one or two subject areas and/or index terms. While

these bulletins are not effective for specific needs that are met by retrieval

services, they can meet the browsing and minima l retrieval needs

_ _ _ _  

_  _

-~~~~~ ~~~~ _ _ _ _ _ _ _ _ _ _ _
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Exhibit 6. RRIS On-Line Retrieval (First Page)

BATTELLE INTERCOM 4.5
DATE 06 .~ 21~• 77
TIME 16. 06. 17.

PLEFI~E LOGI N
LOGIN SIIP,N
COMMAND— ER I:~~HAr1KIr1L .T RI :

B A S I S

WELCOME TO TP I . — O H — L I H E

LATEST LIPIIF4TE = 05 26 77, TOTAL ITEMS IN DA TA EASE 82. ($75

THE TRIS.—OM—LI NE DATA FREE CONTAIN: :. T RA NC:PDFTAT IO N INFORMATION
OF THE FOLLOW 1MG TYPES:

WORK IN FPO’3PESS. RESUMES (it’ , 859 I
B. TR A NSPORTATI ON LITERATURE R~~~~~~~1~ <71,216 ITEMS

DO YOLI WA NT TO SEE DESCRIPTIONS OF THE TYPES~PLEASE Flt ISWEP YES OF: NO
‘ HO

W HICH TYPE c5 DO YOU W ISH TO SEARCH7
ENTER LETTER A OP F:~ OF.: ALL

/ ALL

ENTER YOUR REQUESTS ONE AT A T IME
1’ 1114,1130

1110:3 ITEMS
2/ 6000, MULTIMODF4L TRANSPO RT ATION COMPANIES

I ITEM
3’ 6000, I HTERMOI’AL TRA NSF ORTAT I ON COMF AN I

8 ITEMS
4’ FREI’5HTLIHEP

it’ ITEMS
5’ 6000.FREIGHTL INEPS

14 ITEMS
6’ (2030405.’

26 I TEMS
7’ 6000’ GOVERNMENT REGULATIONS

154 ITEII E
Br 6000, INTE RSTATE COMMERC E COMMISSION

79 ITEM S
9’ MERGERS

30 ITE MS
10’ 6000~ MERGERS

24 ITEMS
11’ 6000. ~1DL$ TRY STRUCTURE

43 I TEM S
12’ CONRAIL

39 I TEMS
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ExhibIt 7. RRIS On-Line Retrieval (Second Page)

13’ 6O00~C0N R AI L
44 ITEMS

14’ 6000, SOUTHERN PACIFIC TRANSPORTATION COMPANY
29 ITEMS

15’ 6000,CANAD IAN NAT IONAL RAI LWAYS
42 ITEMS

16’ 6000,CANAI’IAN PACIFIC
24 ITEMS

17’ 6000,MISSOURI PACIFIC RAILROAD
29 ITEMS

18’ 6000, BURLINGTON NORTHERN
18 IT EMS

19’ (7O8O9OI0O1IO12D13D140 15Oi6O17Oi8)
425 IT EMS

20’ INTERMODAL
283 ITEMS

21’ 6000 ,MOTOR CARRIERS
141 ITEMS

22’ 6000,MOTO R CARRIER INFORMATION SYSTEMS
1 ITEM

23r 6000,AIR TRANSPORT
26 ITEMS :

24’ 6000, INLAND WATERWAYS
104 ITEMS

25’ 6000, INLAND WATERWAYS ECONOMICS
7 ITEMS.

26’ BARGE
138 ITEMS

27’ PIPELINES
222 ITEMS

28’ 6000,P IPELINES
190 ITEMS

29’ 6000,SLURRY PIPELINES
29 ITEMS

30/ MARINE
909 ITEMS

31’ (20021022023024025026027028029330)
177 0 ITEMS

32’ 3217,720000,760000
34948 ITEMS

33’ (19A31R32)
25 ITEMS

34’ (6033)
49 ITEMS

35’ (1R34)
44 ITEMS

36’ DISPLAY

WHAT FIELDS DO YOU WANT TO SEE?

PRINT OPT IONS FOR THE IRIS DATA BASE ARE...
SHORT FORMAT (ENTER NUM BER 1)
LONG FORMAT (ENTER NUMBER 2)
MANAGEMENT FORMAT (ENTER NUMBER 3)

ENTER FIELD NUMBERS SEPARATED BY COMMAS DR ALL
7 1110

THIS PRINTOUT MAY BE LENGTHY
44 ITEMS

HOW MANY ITEMS I’D YOU WANT FIRST?
‘ALL
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ACCESSION NUMBERS IN IRIS ARE —

41605 41606 43283 44042 47934 50853 50855
51378 53795 53880 54610 54764 54933 57330
57670 57855 57856 84738 952 01 952 04 9523 1
95422 96550 96640 99843 99846 99871 125872

126423 126436 126439 129262 129324 131031 131324
134305 134556 141558 342937 14294 1 142943 145170
147899 148289

FINISHED W i TH PRINT OUT
ENTER YOUR REQUEST
36’ DISPLAY (41605)

WHAT FIELDS DO YOU WANT TO SEE?
‘2

ITEMS FROM THE IRIS DATA EASE

ITEM 1

ACCESSION NUMBER : 41605
REPORTING ORGAN I ZAT I ON/SOURCE : TRANS POPTAT ION JOURNAL
TITLE : A SINGLE INTERMOTIAL TPAN: PORTAT IOH COMPANY
PLIBLICATION NAME : TRANSPORTA1 ION JOURNAL
PUBLISHER’CDF:FO FA TE AIJTHOF AMERICAN SOCIETY OF TRAFFIC $

TRAM FORTAT I ON
PUBLiCATION DATE :
DOCUMENT DATA : FR 31—3 6
AUTHOR : CLAYT ORS b’G, JR
DOCUMENT CENTEF ’~AVA ILAFI LiTY AMERIC:AH SOCIETY OF TRAFFIC ~TRA NSPORTATION
SUMMARY OR A BSTRACT : THE MOVEMENT OF ALL KINDS OF FREIGHT IN THIS

COUNTRY IS CARRIED ON——AN D REGULATED——ON A P1EC:EMEAL BASIS,
LARGELY BECAUSE OF THE HISTO RICAL (dAY THE VAR IOUS MODES OF
TRAN SPORTATION DEVELOPED. SHIPPERS WOUL D PREFER TO DEAL WITH A
S INGLE SOURCE FOR THEIR ENTIRE TRANSPO RTATION PAC:KAGE . BUT THE
DIlLY ORGANIZATION THAT CA N SELL THEM TOTAL TRAN SPORTATION
W OULD BE A SINGLE I NTERMOIAL TRAN SFORTAT I ON COMPANY, ABLE TO
OWN ANt’ USE AN? ANT ALL MEANS. OF TRA NSPORTATION UNDER ONE
MANAGEMENT , W ITH ONE SALES FORCE AND ONE PRiCiNG FOLiCY~ ONE
ACCOUNTING SYSTEM AND ONE CORPORATE RESPONSIBILiTY. AFTER
REVIEW ING ALL THE PROS. AND CONS, IT CAN BE CONCLUDED THAT
TOTAL TRANSPORTAT ION IS F RACTICAL AND IS NEEDED MORE THAN EVER
IN TODAY”Z: COMPLEX TRA HIPORTAT ION IdORLI,.

SUPPLEMENTARY NOTE : A PRESENTATIO N AT THE ELEVENTH FIENNAL SEMINAR OF
THE AMERICAN 5:OC IETY OF TRAFFIC AND TRANSPO RTATION ,
PENHSYL VAIl! A STATE 1PM I VERS I TV , UNIVERSITY PARK, PENNSYLVANIA,
SEPTEMBER 10, 1971.

FINISHED WITH PRINT OUT
ENT ER YOUR REQUEST
36’ LOGOUT

THE TOLL FREE TELEPHONE NUMBER FOP GENERAL
INFORMATION CONCERNING TRIS—Ot’ I—L INE IS 1—800—225—1612.
MASSACHUSETTS CALLERS SHOULD DIAL 1—800—842—1151.
SYSTEMS PROBLEM S~ HOW EVER, SHOULD FE REFERRED TO
BATTELLE AT (614) 424—7675.

CONNECT TIME 0 HRS. 20 MIII.

GOODBYE

- 
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .- -- -~~~~.
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A second type of publication is represented by special bibliographies

that cover only specified parts of the total information scope of the service.

These publications contain all records that have been stored over time within

the bibliography scope. While special bibliographies are generally defined by

a specified subject scope, they can also be defined by information types (e.g.,

project resumes, non-U.S. material , or planning documents). The processing

steps for either type of publication are essentially the same and are listed

below.

3.1 Retrieval

The first step in preparing a publication is to specify the

retrieval of all records that are to appear in the publication .

Search specifications and output specifications are made as

described in the first section of this Appendix.

3.2 Editing and Preparation of Camera-Ready Copy

Printouts of the retrieval material are edited and corrections

are made for errot s that were not caught on the input side . If

photocomposition Is used to produce camera ready copy, retrieval

output tapes are passed through computer programs that introduce

codes for type fonts, page and topic headings, etc. The TRB

program libra ry now contains several such programs ; each Is custom-

ized for particular HRIS , MRIS, and RRIS publications.

If photocomposition Is not used , then the “cut and paste”

approach Is used with the computer printout Itself. Although this

method costs perhaps only half as much per page as photocomposition ,

more pages are required for the same number of records and the

product is much less satisfactory to most readers. Photocomposition

costs are In the neighborhood of five dollars per camera ready page.

~~~~~ A14
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Camera-ready copy must also be prepared for the front matter and

any special features beyond the main contents of a bulletin or

bibliography.

3.3 Printing and Distribution

Printing and binding costs for a bulletin or bibl iography depend

on its size, the type of paper and covers used , and the number of

copies printed .

Printing and binding may cost three dollars per copy for one thousand

copies of a three hundred page bulletin and somewhat more than one

dollar per copy for five hundred copies of a fifty page bulletin , ex-

clusive of overhead costs. ;
A computer based information service should maintain at least

two machine-readable files for producing mailing labels; one file

is for the subscribers to service public ations , and the other is for

publicity and marketing mailings. If ATRIS experience Is similar

to that of other TRB information services , It is estimated that

the ATRIS subscriber list eventually will include 500 or more organizations in

the United States and abroad and that the publ ic information ltst will

include at least 2,000 organIzations. Appendix C to this report

is a preliminary list of the second type.

Exhibit 7 shows selected pages from the sentiannual publication ,

MRIS Abstracts.

-

~ 

~~~~~~~~~ ~~~~~~~~~~
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Exhibit 7. MRIS Publication (Cover Page)

MRIS A BSTR A CTS

VOLUME 15 JUNE 1977

The MARITIME RESEARCH INFORMAT ION SERVI( ’E (MR I S )  is a
system for acquisition, selection , storage , re t rieval , and dissemination of
references to proposed , ongoing, and completed research and develop.
ment projects and to technical reports and journal articles in the mari-
time field. The system is designed to provide coordinated and compre-
hensive information on what has been and is being done, by whom ,
and where for those engage d in mari t ime industry research and for de-
velopment program planners , administrators , and researchers in the
transportation field and in related fields of study. Financial support for
the operation of this service within the Transportation Research Board
is provided by the Maritime Administration , U.S. Department of Com-
merce.

TRANSPORTAT ION RESEARCH BOAR D
COMMIS SION ON SOCIOTECHN ICAL SYSTEMS • NATIONAL RESEARCH COUNCIL

NATIONAL ACADEMY OF SCIENC ES • NATIONAL ACADEMY OF ENG INE ERING

Washington , D.C.

-.-
~~~~~~~~~~

. 
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ExhIbit 7. MRIS Publication (Contents Page)

Contents

FOREWORD iv 24 Trade Development and International
Commerce 197

AVAILABILITY OF DOCUMENTS iv
SUMMARIES OF ONGOING RESEARCH

ABBREVIATIONS V 01 Arctic and Cold Weather Operations 202
02 Air Conditioning, Heating, and

LOAN AND PHOTOCOPY SERVICE FOR Refrigeration (no abstracts) 
PU BLICATIONS ABST RACTED BY MRIS vi 03 Auxiliaries (no abstracts)

04 Cargo and Materials Handling 203
TOPICS COVERED BY SUBJECT AREAS vi 05 Corrosion , Fouling, and Protection 204

06 Electric Generation and Distribution
EXAMPLE OF AN ABSTRACT AND A (no abstracts)
SUMMARY viii 07 Exp erimental Ships and Special Type of

Craft (no abstracts~ABSTRACT S OF REPORTS AND JOURNAL 08 Lubrication , Fuels , and Combustion
AR TICLES Technology 206

01 Arctic and Cold Weather Operations 1 09 Management and Advanced Planning 207
02 Air Conditioning, Heating, and 10 Maritime Labor, Education , and

Refrigeration 8 Training (no abstracts)
03 Auxiliaries 9 11 Marketing and Traffi c Management 208
04 Cargo and Materials Handling 10 12 Materials 209
OS Corrosion , Fouling, and Protect ion 18 13 Navigation , Communications , and
06 Electric Generation and Distribution 23 Detection 2 10
07 Experimental Ships and Special Type of 14 Pollution Abatement and Control 21 1

Craft 25 IS Ports and Harbors 2 12
08 Lubrication , Fuels , and Combustion 16 Propellers , Gear Trains , Shafting , and

Technology 37 Couplings (no abstracts)
09 Management and Advanced Planning 40 17 Propulsion Machinery 2 13
10 Maritime Labor , Education , and Training . .  44 18 Safety and Damage Control 2 14
I I  Marketing and Traffi c Management 53 19 Ship Construction , Conversion , and
12 Materia ls 56 Repair 21 5
13 Navigation , Communications , and 20 Ship Design and Analyses 2 16

Detection 59 2 1 Ship Handling and Contro l Systems 218
14 Pollution Abatement and Control 67 22 Ship Operation (no abstracts)
15 Ports and Harbors 84 23 St rengt h of Materials and Structural
16 Propellers, Gear Trains, Shafting , and Analysis 219

Couplings l04 24 Trade Development and International
17 Propulsion Machinery 11 2 Commerce (no abstracts)
18 Safety and Damage Control 120
19 Ship Construction , Conversion , and SOURCE INDEX 22 1

Repair I3l
20 Ship Design and Analyses 148 AUTHOR AND INVESTIGATOR INDEX 232
21 Ship Handling and Control Systems 176
22 Ship Operation 184 SUBJECT TERM INDEX 243
23 Strength of Materials and Structural

Analysis 187
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Exhibit 7. MRIS Publication (Abstracts Page)

Arctic and Cold Weather Operations

01 142839 01 *47888
ICE BREAKING CARGO V ESSEL SOON A BEAUTY ICE FORECASTtNG TECHNIQUES FOR THE ARCIJC SEAS
Destined for service in 1978. the 28.000 dwt bulk car rier MV “Arctic” is Contents Method for calculating the distribution of ice thickness in the
imng built by Porter Weller Drydocks Lid of St Catbennes. Ontario to an Arctic Seas dunng the Winter period , Methods of long-term byd r i ~meteoro-
estimated cost of $40 million Contrary to ice-strengthened vessels the logical forecasts for the Arctic. Utilization of the numerical method of
“Arctic ” will be a pioneer in ber own righ t She will be the world ’s first heavy calculation for the prognosi s of au iwm n-win ier ice conditions in the Arctic
ice.breakin g cargo vessel designed to operate in high Arctic waters 5ea~. Peculiarities of ice format ion in the Arctic Seas. Oo the close
ndcpendent of icebreakers The vessel will serve as a prototype for large relationship betw een the mean monthl y air tmn per atur e of Polar stations In
sessels espected to be needed for the movemen t of gas and oil out of the the region of Franz Josef Land, On t he importance of planetary force in the
Arctic to south Canada to meet future energy requirements It will also be changes in the ice cover of the Arctic Seas: On the importance of using
used to determine mor e acc~rstely the ice navi gation regulations promul - characteristics of Atl an t ic waters as a forecasting factor ; Ott the stability of
gaied under the Arctic Wat ert Pollution Preventio n Regulations. The ship ten-day tem peratures in the Eastern Arctic. A method of calculation of ice
is specifically designed to carry Iead-~ nc ore rather than iron ore. The ship conditions (on the example of the Laptes Sea)
is dou ble-hulled to reduce the risk of pollution in the even t of damage. An Trans front Glavn oe upra vienie gidromeieorologicbeskos sluzhby (USSR)
air-bubbling system to reduce friction as the ship passes through the lea will n292 *950. Sponsored in pact by National Science Foundation. Washington .
be used, together with a special steering oouie round the controllable.pitch D.C. Special Foreign Currency Science Information Program
propeller to increase thrust at tow sponi 5he will be able to maintain 3 knots
through 2-foot t hick ice Cargoes will he loaded and unloaded by the vessel’s National Science Foundation TI’-75- 52077. 1976. 236 pp
own cranes She has a cruising range of 13, 500 nautical miles and fuel
consumption at *0,800 BHP. loaded speed approatmately *6 knots, will be Ack Nowi EnoMevil NTIS

~~~~~ Fsou NTISabout 38 tons per day The “Arctic” is designed to operate S months out PB-256728-T/OAof the yeas, without icebreaker support . The vessel will be operated by
consortium of Canadian companies, the Federal Commerce & Navigation
( 1974) Lid , Canada Steamship Lutes, both of Montreal , and Leitch 01 147889
Transport Ltd of Toronto INDICATORS FOR FOREC~4SI’IN G SHIP ICING (Mttodicbeakie

ukazanila po pi-eduprezhdeallu ugrozy obledenenlis sudovi
Marine Equipment News Oct *976, p 10 The USSR Hydrometeorologicai Critter has twice published ‘~Tentative

Instructions on Warning of a Possible Icing of Ships ’ (in 1967 and *969)

ACKNOWLED GMENT Marine Equipment News and each time, the instructions were subjected to verification under the
ORDER FROM Symcon Publishing Company. Berth 84. Box 1800. ~~~ 

conditions of the actual operation of the forecasting agen cies of our service

Pedro, California. 90733 In all for the four cold seasons, the USSR Hydrometeorological Center
recelved m ore than 3,000 questionnaires concerning the icing of ships . The
Hydrometeorological Service al so collected and collated the observational

01144305 d*ta concerning the icing of ships. On the basis of the data indicated above.
ThEORETICAL MODEL OF RIVER ICE ~~~~~ the third “Proced ural Instructions was published. By companion with the
A maihematical anal ysts is developed to describe the evolution and previous publications of “Tentative Instructions ”, this version has been
cha racteri stics of river ice jams The pnncipai components of the analtyical considerably revised and suppleniented. The section on estimating the wave
model are the static force equilibrium of the fr*gmented ice cover; the action which was included in this second publication has now been
unsiri sdy continuity equations for the frozen and liquid water; the nonuni- eliminated since in the recommendations given on the estimation m d
form unsteady momentum relation for the flow; and relations in which prediction of icing. wave action has born disregarded
compressive and shear strengths of the floating fragmented ice cover ~~Y Trans. of Gtavnoye upravleniue gidrometeorologicheekoy sluzli-by pri
linearl y with local jam tbicknesa. A numerical method is outlined for solving novete ininistrov SSSR 981 p 1972.
the equations for the case in which the jam baa evolved to the point that it
propagates upstream with constant velocity (quail-steady conditions), and Borj sciiltov. Ye P Pchelko, 10
a complete set of example results is presen ted for a specific flow and channel. Cold Regions Research and Engineering Laboratory CRREL-TL-48 1.
Estimates are derived for the time required for the jam to evolve to the June 1975. 65 pp
quasi-steady state and for the velocity of the jam front during the
evolutionary stage. ACKNOWLEDG MEN T NTIS

ORDE R FROM N1’IS
Uzuner. MS (Arctec. Incorporated) ASCE Journal of the Hydraulics AD.A030 1 13 f 50A
Thiurion Vol . 102 No. 9, Sept. 1916, pp 1365-83, 12 Ref.

01 148839
ACKNOWLEDG M ENT ~~ PROFILE OF ICEBREAEER FUJI
Oaoe, F~oai ESL The icebreaker Fuji was built in 1965 and since then has bam involved in

survey work in the An tarctic. Her principal particulars are Lmgth-l00 m;
Breadt h.22 m; Draugbt .8.81 m; Displacement’L838 tons; Machinery

01 847527
ARCTIC SURfACE EFFECt ~~~~~~~ PROGRAM output-4 s 3.500 hp at 600 rpm; Speed.l7 knots Details of the ship’s hull

First-hand experience was gained in the Arctic during a stx’mooth ~~~ 
form. operattng performance. icebresksng performance in differen t ice
thicknesses, air transportation facilities, and survey equipment are included

program with an SK-5 SEV at Barrow. Alaska . Designs for SEV a up tO (Japanesej1000-tons gross weght with ap~~ capabilities up to 120 knots were
prepared. Nwncrous ikart deaigns Were tested over aitnulated IUTSiD tO Honda. T Sekal No Koitse,, Vol. 12 No. 220, 1975. 6 pp
establish feasibility of skirta higher than those curresstly in use. The
prediction of the dynamic response of 5EV’. operating at high speeds over Ac~~4ows.woMwr British Ship Research Association .
ice and other rough terrain required analytical programs different from those Omnan Fmo,,i British Ship Research Association. Wallsend Research Sta.
used for operations over water. The detection al ice ridges and estimation *1cc, Wsil.end. England
of their height ia required for high speed operation. and a system utilising 45,028
a 950Hz radar was designed and tested. Specific designs of t SO.too and
500-too vthicles were developed to establish theft f aibility for conducting 01 14$3~I
long-range Arctic mianona. ICE DYNAMICS IN THE CANADIAN ARCHIPELAGO AND

ADJACENT ARCflC BASIN AS DETERMINED BY ER rS-I
Kordenbt’ock. JU Harry. CW Ndtal Eusgiiiwz Jo urna l Vol. 8* No. 2. OBSERVATIONS
Ape 2916w pp 70-83. 13 Rd. ERTS- I “QWcklook” imager y for the period March to No,enbn’ 1973 ~~

been utilized to study am ice in the Canadian archipelago sad adjsomt
Acs.r.iowt.ar,orevrr El Arctic basin. The imagery, which provides esteeave coverage of the ares of
Om en Fiow ESL interest, contains detailed information on variations in am ice dyoamiea and

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ii.. :.:
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Exhi bit 7. MRIS Publication (Index Page)
Source I.dei

ANA LYTI CA L CHEMI STRY American Chemical Society; 1)55 16th Street , BA1TELLE MEM OR I AL INSTITUTE 505 King Avenue . Columbus. Ohio.
NW . Washin gton . D. C.. 20036 43201

14 1 48185 05.4053511
ANTI-CORROSION MET HODS AND MATERIALS Sawell Publication . BATTELI,E.NORTHWEST Pacific Northwest Laboratory ; Richland .
Limited . 4 Lu dgsie Circus; London EC4 , England Wa shington

05 t4 9770 14 145866 . *4 145 867 . 14 14586$. *4 145869. 14 150826
APPLIED MECHANICS REVIEWS American Society of Mech anical BEC KMAN INSTRUMENTS INCORPORATED Advanced Technology
Engineers; 343 East 47th Street; New York. New York, 10017 Operations; Anaheim . California

22 14779 2 14 144371
ARCI’EC, INCORP ORATED Suite 255 , Wilde Lake Village Green; Columbia , BERMUDA BIOLOG ICAL STATION FO R RESEA R CH St George ’s West .
Maryland , 2104 3 B muda

14 14728 1 14 *43678
ARCt IC INSTITUTE OF NORTH AMERICA 3426 North Washington BET HLEHEM STEEL CORPORATION Sparrows Point , Marytmnd
Boulevard; Arlington , Virginia, 22201 19 1513 14, 19 151315, 19 13 1316

01 151963, 01 151964 . 01 151965 . 0 1 151970 BLAC EWELL (BASIL) AND MOlT LIMITED 108 Cowtey Road; Oxford
ARGONNE NATIONAL LABORATORIES 9700 South Cu. Avenue; 0X4 h F . England
Argonne . Illi no is, 60439 I I 148480

08 146598 BOEING COMMERICAL AIRPLANE COMPANY P.O Box 3707; Seatt le .
ARIZONA UNIVERS ITY University Archives; Tucson . Arizona, 8572 1 Washington. 98 124

10 1 5 1578 19 148 192
ARMAMENT DEVELOPMENT AND TEST CENTER Eglin AFB. F’londa BOLT, BER ANEK AND NEWMAN , INCORPORATED Catogi Park.

20 14704 1 Californ ia, 91303
ARMY COASTAL ENGINEERING RESEARCH CENTER Fort Belvoir . 14 145736
Virginia BRITISH COLUMBIA UNIVERSITY, CANADA Center for Transporia iion

I S 146268 Studies; Vancouver V6T I W S , British Columbia, Catads
ASCE CIVIL ENGINEERING Americ a n Society of Civil Engineers; 345 East 24 1429 17
47th Street; New York . New York . 10017 BRI TISH INSTITUTE OF INTL & COMPARATIVE LAW 32 Fur nivs l

05 147847 . 07 14785 2 . 15 147848 , I S  147849 , IS  147850 , 15 14785 1 , Street; London EC4A UN . England
* 5 147853 . 18 14976 1 14 142918 , 14 142919 . IA 142920

ASCE JOURNAL OF ThE HYDRAULICS DIVISION American Society of BRITISH SHIP RESEARCH ASSOCIATION Wat isend R esearch Station .
Civil Engineers; 345 East 47th Street . New York, New Y ork , 10017 Wmllsend , England

01 144305 20 14847 1
ASCE JOURNAL OF WATERWAYS HARBORS & COAST ENG BROWN BOVERI AND COMPANY CH -5401 Baden , Switzerland
DIV American Society-of Civil Engineers; 345 East 47th Street; New York , 04 149638
New York , 100*7 BULLETIN TECHN IQUE DU BUREAU VERITAS Bur ea u Ver nas, 3 1 rue

14 147765 . I S I47764 . IS 147766 , 19 152594 . 2 1 142332 Hen ri- Roch efori; Paris lie , France
ASEA JOURNAL Allman na Svensk s Elek iri ska Akti ebo lage l; S-72 l83 07 149597 . 19 1495% . 19 14959$. 19 14960 1 , 20 149595 , 20 149599 ,
Vasteras , Sweden 23 149600 , 20 149772

17 149339 BUREAU OF MINES C Street Between 18th and 19th . NW; Washington .
ASEA NEWS ASEA Incorporated; 4 New King Street; Wh ite Plains , New D.C. . 2024 1
York . 10604 24 14 1451

06 149637
ASME JOURNAL OF ENGINEERING FOR INDUSTRY Amer ican Society
of M echanical Engineers ; 345 East 47th Street; New York . New York , 10017

Il 152689
ASME JOURNAL OP MECHANICAL ENGINEERING American Society
of Mechanical Engineers; 345 East 47th Street; New York , New York , 10017
06 148170, 17 1493 11

ASSOCIATION TECHNIQUE MARITIME Ft AERONAUT , C
BULL Associati on Technique Maritime ci Aeronaut ique; 47 rue de Monceau; CAd , INCORPOR ATED I l l S  North Fort Myer Drive, Arlington . Virginia,
75008 Pasta. France 22209

05 144302. 18 144303 15 t 4 8 4 l 1 , 15A 059 718
ATLANTIC RESEARCH CORPORATION 5390 Cherokee Avenue; CALIFORNIA INSTITUTE OF TECHNOLOGY Division of Engineering and
Alexandria. Virgini a, 223 14 Applied Science; Pasadena. California . 9 1125

18 1 48177 20 144365, 20 150821, 23 147783
AUTOMO BIL I SMO K AUTOMOBIL I SMO INDUST RIALE Automobile CALIFORNIA INSTITUTE OF TECHNOLOGY Graduate Aeronautica l
Club d’Italia , Via Mar sala 8; 00185 Rome, Italy Laboratories; Pasadena, California, 91 125
24 145439 20 142814

AUTOMOTIVE ENGINEERING Society of Automotive Engineers; 400 CALIFORNIA STATE DEPT OF NAVIGATION & OCEAN
Commonwealth Drive; W arrendale , Pennsylvania , 1 5096 DEVEL Sacram ent o , California . 95814

17 151967 05 143652 . 15 143650 , 15 146629
AVIATION WEEK AN D SPACE TECHNOLOGY McGraw-Hill , CALIFORNI A UNIVER SITY, BERKELEY Berkeley , California 94720
Incorporated; 122 1 Avenue of the Americas; Ntw York. N ew York , 10020 01 152767 , 15 1527 2 . 17 152775 , 19 152766 . 20 152 750 , 20 1 5 2 7 5 1 .

07 148836 20 152752 , 20 15275 3, 20 152734 , 20 15275 3. 20 132756 . 20 152757 .
20 15275$ , 20 152759, 20 152760 , 20 152762. 20 15276.4 , 20 152765 .

B 20 15276$ , 20 15276 9, 20 152770 . 20 152 771 . 20 152773 . 20 152 77 4 .
BABCOCK AND WILCOX COMPANY Alliance Research Center; Alliance, 23 15276 1 , 23 1 5276 3
OhiO, 4460 1 CALI F ORNIA UNIVERSITY . BERKELEY Hy draulic Engineering

17 1 4753$ Labor atory; Berkeley, California. 94720
BABCOCK AND WILCOX COMPANY P.O. Box 1260; Lynchburg, Virginia, 20 151522
24504 CALIFORNIA UNIVERSITY , BERKELEY Operations R ematch Ctniei

I S 14 3325, II 131 58 4 Berkeley, California , 94720
BALLINGER PUBLISHING COMPANY 17 Dun.ter Street, Harvard Square; IS 145744. 19 145693
Cambridge . Massachusetta, 07138 CALIFORNIA UNIVERSITY , BERKELEY Struc t ural Engineering

24 14*483 Laboratory; Berkeley, California, 94720
BARBER.COLMAN COMPANY Resource Recovery Systems Division; Irvine , IS  14 1612
California CALIFORNIA UNIVERSITY, SAN DIEGO Institute of Manor R esources.

4 144369 La Jolla , Cal if orn ia, 92037
IAT~ELLE COLUMBUS LABCIRATORIES 505 King Avenue; Columbus , 05 143652 . I S 1436 50. I S 146629
Ohio, 4320 1 CANADA. GOVERNMENT Op. OTTAWA Ottawa, Ontario. Canada

IS 1 41585, 8 147355 . II 147 187 , 19 14158 6 , 23 148279 , 23 148280 14 147569
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4. Auxiliar y Products and Services

Definition and implementation of auxiliary products and services can

be in response to user wants ~nd needs that are identif led through ATRIS

interactions with the user coimiunity, or can be lni’iovations that are introduced

as “trial balloons” for user acceptance . Some auxiliaries may be derivatives

of the ATRIS data base , others may be t~~1s that are used In ATRIS operations ,

some may resul t from special projects performed by the ATRIS staff , and others

may reflect cooperation between ATRIS and other information services . Several

possibi lities in each category are listed below.

4.1 Derivatives of the ATRIS Data Base

(a) Microfiche versions of publications or other subsets of the
data base .

(b) Cumulative indexes for subject terms, authors , sources , etc .

(c) Cross modal products derived from ATRIS and other data bases .

(d) Analyses of recorded data such as research project funding.

4.2 Tools Used in ATRIS Operations

(a) Source lists that show acquisition quantities from each source .

(b) Vocabulary lists that show frequency of use for each term .

Cc) Classified directory for organizations on the ATRIS mailing list.

4.3 Results of Staff Studies or Projects

(a) Analyses of Information needs and wants of air transport
j nformatlon users .

(b) User Guide for ATRIS services and products.

4.4 ServIces in Cooperation with Other Information Centers

(a) Document delivery services that are provided to ATRIS users
by the libraries and document centers. Examples are the
nodes of the TRISNET Document Delivery Services, and the
Engineering Societies Library document services for references
produced by Engineering Index.

(b) Referral services whereby clients of a referral center are
referred to ATRIS for specific Information on air transport.

~
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APPENDIX C. PRELIMINARY LIST OF POTENTIAL USER ORGANIZATIONS

The list of organizations given In this appendix has been compiled from

nominations made by individual members of the ATRIS Conm’iittee and from existing

lists that have been provided by or suggested by the Coninittee. The purpose

of the list is to define a target clientele for ATRIS publicity and for

distribution of initial products. It is expected that the preliminary list

will be modified and extended through successive updates and that further

identification and classification data will be introduced as feedback is

acquired from the organization s listed .

The preliminary list Is presented in seven categories as shown below.

Page No. of Entries

1. U.S. FEDERAL AGENCIES 106 . . . . 126

2. U.S. STATE AGENCIES 108 . . . . 67

3. u.S. REGIONAL AND LOCAL AGENCIES 109 220

4. U.S. BUSINESSES, INDUSTRIES, AND ASSOCIATIONS 11 2 775

5. U.S. ACADEMIC , RESEARCH , AND PROFESSIONAL
INSTITUTIONS 122 221

6. NON-U.S. AND INTERNATIONAL ORGANIZATIONS 125 334

TOTAL 1,743

~~~~~~~~~~~
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1. U.S.S ”FL~ERAL AGENCIES
U . S .  Dept. of A ar t c u l t u r e  U . S .  Dept. of the A i r  Force U . S .  Dept. of the Air  Force
loth ~ r iQt On . DC USAF Ac ademy . CO St. L o u i s ,  MO

U.S. Dept. of the L i r  Forc e U . S .  Dept.  of the A i r  Force U . S .  Dept . of the Ai r  Force
Edwards A F B,  CA New Yo r k . NY Andrews AP P , Wa sh ing ton , DC

U . S. Dept. O~ t he Air Force U.S. De pt .  of the A t r  Force U . S .  Dept.  of the A i r  Force
A r l i n g t on . VA Ar o s s e l s , t e I g ,  APO ‘ii , NY E o l i n  AF B , FL

U .S .  Dept . of the A i r  Force U . S .  Dept.  of the A i r  Force U . S .  Dept. of the Ai r  Force
G r i f f i ss AFB, NY Bedford , MA H o l l om an  AI B.  NM

U . S .  Dept. of the A i r  Force U . S .  Dept.  of the A i r  Force U . S .  Dept . of the A i r  For ce
K i r t l and A FB , NM Van ’lenb erg AF B , CA W r i g h t - P a t t e r s on APP , OH

U . S. Dept. of the A i r  Force i S .  Dept.  of the A i r  Force U . S .  Dept .  of the A i r  Force
Hansc oin AFB,  MA Brooks AFB,  TX Macwell  A PP ,  AL

U . S .  Dept.  of the Ai r  Forcc U . S .  Dep t.  of the A i r  Force U . S .  D ept .  of the Air  Force
Arno ld AF S ta t ion . TN E l l i n g t o n  APP . TX T i n k er A F B . 01.

U . S .  Dept .  of the A i r  Force U . S .  Dept.  of the A i r  F orce U . S .  De nt ,  of the  A i r  Force
L a ng ley APP . VA O f f u t t  A F B.  NE Shaw A FB,  SC

U. S. Dept.  of the Army U . S .  Dept . of the Army I’ S. Dept . of the Army
Corp us C h r i s t i . TX Fort B l i s s ,  TX Dover , NJ

U . S .  Dept.  of the A rmy U . S .  Dept .  of the Army U . S .  Dept .  of the  Army
Edwards APP , CA Fort L u s t i s ,  VA Fort Pucker , AL

U . S .  Dept .  of the Army U . S .  Dept.  of the Arm y U . S .  Dep t .  of the hrr )
St . L o u i s ,  MO Was h i n g t on , DC Aberde en Pr y . Or d , Mt

U .S .  Dept .  of the Army U . S .  Dept .  of the Arm y U . S .  De p t .  of the A~~ y
Fort P ucker , AL V i ck s bu r g .  MS Ft . Hi onm Outh . 5.’

U . S .  Dept.  of the Army U . S .  Dept.  of the Army U. S .  Dept . of the Arm~
Ch a r l o t t e s v i l l e ,  VA Red stone Arsenal . AL Durha m , NC

U . S .  Dept .  of the A rmy Cent ra l  I n t e l l i g e n c e  Agency C i v i l  A eronaut ics  Board
W h i t e Sands MO , NM Wa sH ngto n , DC W a s h i n g t o n . DC

U.S .  Dept . ‘of Connierce U . S .  Dept. of C oniTserce Congress ional  Budget O f f i c e
Boulder , CO Wash ing ton , DC W a s h i n g t o n , DC

U . S .  Dept.  of Defense u . S .  Dept.  of De fense U . S .  Dept .  of U ne rqy
Rest on . VA Wash ing ton , ‘C Wa sh ing ton , DC

U . S .  E P A O f f i c e  of P o l i c y  A n a l y s i s  U . S .  Genera l Services Ad n ’in . U . S .  Dept . ~ f H o u s i n g  P Urb an  Ue~ .
Wash ing ton . DL San Fr anc isco , CA W a s h i n g t o n . DC

Idaho N a t i o n a l  E n g i n e e r i n g  Lab .  U. S .  Advisory  C o m m i s s i o n  on In t e r -  U . S .  Dept . of the I n t e r io r
Idaho F a l l s ,  I D governmental  R e l a t i o n s  F l a g s t a f f , A?

Wash ington , DC

Interstate Com merce Coimn . U . S .  Dept.  of J u s t i c e  U . S .  Nat  1 Aero. I Space Ad r’ ir
W a s h i n g t on . DC W a s h i n g t o n , DC B a l t i m o r e .  Mt

U . S .  N a t ’ l  hero. & Sp ace Admin .  U . S .  N a t i  Aero. A Space Adn ’in. U . S .  N a t ’ l  Apr o . Space Adm i n ,
Cle veland.  OH Col lege  Park , M D Edwards . LA

U . S .  N at l hero. P Space Adm i ts . U .S .  N a t l  hero . & Space Admin . U. S. N a t ’ l  Aero. & Space A dn ’ i n .
Greenbel t .  MD Hampton , VA H ou s t pn , TX

U . S .  N at l hero .  & Space A d n t i n .  U . S .  N at ’ l  her o. P Space Admi ts . 1. 5. N a t ’ l  h ero . P. Sp ace A dm i n .
Hun t s v i l l e .  AL I n d i a n a p o l i s ,  IN Kau a i , Ill

U.S. Nat’l hero. A Space Admi ts . U . S .  Pla t l  hero. & Space Ad mi n . U . S .  Na t ’ l  Ap ro.  A Space Adm ln .
Kennedy Space Center , FL Moffett Field, CA Researc h Iriansle Park , PlC

U.S. Nat ’l Aero. & Space Admi n. U.S. Nat I hero . A Space Admin . Na tional Bureau i t t  E c o n o m i c  R~sp~ r ch
Wallops Island . VA Washington , DC W a s h i n g t o n , DC

National Bureau of Standards Natio nal Council of Phy s .  D i s t r . M g t .  N a t i o n a l  T r a n s p o r t a t i o n  P o l i c y  Study
Washington , DC Ch icago . IL Cones.

Wash ington , DC

Nat ’l Transportation Safety Pd. U.S. Dept. of the Navy US. Dept. of the Navy
Wash ington , DC Pensacola , FL Johr,sv i ll e . PA

U.S. Dept. of the Nav y U.S .  Dept. of the Navy U . S .  Dept.  Of thC N avy
Warefnstlr , PA Phila delphia , PA Trenton , NJ

U.S. Dept. of the Navy U.S. Dept . of the Navy U .S. Dept. nf the Navy
Norfolk , VA Alameda , CA Arlington . VA

U.S. Dept. of the Navy U.S. Dept. of the Navy U.S . Dept. of the Navy
J.cksonv ill., Ft . Pa tu x ent  River , MD San Diego. CA

U.S. Dept. of the Navy U . S .  Dept. of the Navy U.S. Dept. of thp Navy
Norfolk, VA San Diego , CA N o r f o l k , VA 

~~~~
.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— --- — _ _ _ _

— —



- 107 -

1. U.S. FEDERAL AGENCIES (Continued) I
U.S. Dept. of the Navy U.S .  Dept. of the Navy U . S .  Dept. of the Navy
ind ian ap ol i s , IN Virginia Beach . VA Washington , DC

U.S. Dept. of the Navy U.S .  Dept.  of the Navy U . S .  Dept. of the Navy
Vallejo , CA Monterey . CA Bethesda , MO

U.S. Dept. of the Navy U.S . Dept. of the Navy U.S. Dept. of the Navy
Da h lgre n , VA Silver Sprin g, MD Orlando, FL

U.S. Dept. of the Navy U.S. Dept. of the Navy U.S. Dept. of the Navy
China Lake. CA Co,’nna , CA A nnapolis. MD

U.S. Congress (Library of) U.S. Congress (Commnnittee on U.S. Genera l Accounting 0ff .
Wash ington , DC Coninerce Science Tech) Washin gton , DC

Washington , DC

U.S. DOT Fed Aviation Admi ts . U.S. DOT Fed Aviation Admits . U.S . DOT Fed A v i a t i o n  Admits .
Jama ica , NY Anchorage , All Atlanta, GA

U.S. DOT Fed Aviat ion Adm In . U.S. DOT Fed Aviation Admin. U.S . DOT Fed Aviation Admn in .
Atlantic City , NJ Ft. Worth , l’X Hono lul u , HI

U.S. DOT Fed Aviation Admits. U.S. DOT Fed Aviation Admin . U.S. DOT Fed Aviation Adinin .
Kansas City, MO Los Angeles . CA Oklaho ma City, 01

U.S. DOT Fed Aviation Adm its. U.S. DOT Fed Av iat ion Admin U.S. DOT Fed Hwy. Admin .
Valley Stream , LI , NY Washington , DC Al bany, NV

U.S. DOT Fed Hwy . Adm in . U.S. DOT Fed Hwy . Admits . U.S. DOT Fed Railroad Admits.
Sacramento, CA Washington , DC Fa irfax . VA

U.S. DOT Library U.S. DOT Office of the Secretary U.S . DOT Trans. Systemns Center
Washington , DC Washington , DC Cambridge , MA

U.S. DOT Urban Mass Trans. Admin. U.S. DOT Urban Mass Trans. Admits
Atlan ta . GA Washington , DC

$
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2. U.S. STAT E AGENCIES

Alabama State Hwy . Dept. Alaska  Dept.  of H i ghwa y s Arizona DOT
Montgomery . AL Juneau, AK Phoeni x , AZ

Ca liforn ia DOT Calif. Publ ic Utilities Californ ia State Library
Sacramento. CA San Francisco, CA Sacramento. CA

Co lorado Dept. of Highways State of Conn. DOT Delaware DOT
Denver , CO Wethersfield , Cl Dover , DE

F lorida Dept. of Trans. Georgia Dept. of Trans. Hawaii DOT
Talahassee , FL Forest Park . GA Honolulu, HI

Idaho Transportation Dept. Illinois DOT Illinois DOT
Boise . ID Ch icago. It. Springf ield , IL

Illinois DOT Indiana St. Hwy. Coennission Indiana State Library
Oak Park IL Indianapolis, IN Indi anapolis, IN

IOWA DOT Kansas DOT Dept. of Economic 0ev.
Aries . IA Topeka, KS Topeka, KS

Div . of St. P1. and Res. Kentucky DOT Louisiana St. DOT & Dev.
Typeka. KS Frankfort . KY Baton Rouge, LA

Maine DOT Maryland Dept. of St. P1 . The Ma ryland Capitol P1. Cou rt.
Augusta . l~ Baltimore, MD Si lver Spring . MD

Maryland DOT Massachusetts Aeronautics Cones. Massachusetts Port Authority
Baltimo re-Washing ton Intn ’l Airport , MD Eas t Bos ton , MA Boston , MA

The ComT,r,onwealth of Mass. Massachusetts DPW Michigan Aeronautics Cone,.
Boston . MA Newton , MA Lansing , MI

Minnesota DOT Missouri St. Hwy . Dept. Nebraska DOT
St. Pau l , MN Jefferson City, MO Lincoln . NE

Nevada DOT New Hampshire Dept. of Public Wks. New Jersey DOT
Carson C ity . NV Concord , NH Trenton . NJ

New Mexico St . Hwy. Cone,. New York State Library New York St. DOT $
Santa Fe , NM Albany. NY Albany . NY

N. Carolina DOT N. Dakota St. Hwy, Dept. Ohio DOT
Rale igh , NC Bisniarck . ND Columbus , OH

Ok lahoma DOT Oregon DOT Pennsy lva nia DOT
flklahoeia City, OK Salem , OR Harrisburg, PA

Puerto Rico P1 . Board DOT & Public Wks . Rapid Transit Area Rhode Island Dept. of Trans .
Santurce , P.R . San Jua n , P.R. Providence, R I

Tennessee DOT South Caroli na Aero. Cones. South Dakota DOT
Nashv ille, TN South Carolina State Hwy . Dept. Pierre . SD

Columbia , SC

Texas Highway & DOT Utah DOT Vermont Dept. of Hwys.
Austin . TX Salt Lake City , UT Montpe lier , VT

V irginia Hwy. Trspt. Res. Council Washington Dept. of Hwys . W. Virginia Dept. of Hwys .
Charlottesville, VA Olympia, WA Charleston , WV

Wisconsin DOT Wyoming State Hwy . Dept. Dept. of Port Administration
Madison , WI Cheyenne , WY Pago Pago, American Samoa

Deputy Director Guam Ai rport Authority Mariana Islands A/P Authority
Transportation/Comunications Tamuning, Guam Saipan , Mariana Islands
Capitol Hill , Saipan , M .I.

Mississippi State Hwy Dept.
Jac kson . MS

~~~~~~~~~ ~~~~~~~~~~~~~ 
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3. U.S. REGIONAL AND LOCAL AGENCIES
Akron- Canton Req. Air port Alb any County Planning Board Albany Capital Dist. Req.  Plan. Comm, .
.Sortts Canton , ON Albany, Ni Albany . NY

A lbany Capi tol Dist Transp . Auth. Al’~ o y .t~o~tq he r t~ Cou nty Airport Albuquerque Int’l Airport
A lbany. NV A it ar~ , GA Albuq uerque. NM

A llegheny County Dept. of A v iatio r A ’lertown-B etPiichen ” (aston Air p ort Anchorage Dept. of Trans.
Pitt sburgh , PA A lle ntown . it. Anchorage. AK

Atlanta Planning Dept A t l a n t a  Hats fi eld Int l airport Metro. Atlanta Rpd Transit Auth .
Atlan ta . GA Atlanta . Ut. Atla nta , GA

Baer F ield Terminal Baltimore May Tr a nsi t Admin. Baltimore Metro Transit Auth
Port Wayne . IN Balt imore , Ml B a l t i m o r e .  MD

Ba ltimore Re~ Ping Coun c i l  Bango r  I n t l A i r p o r t  BART Met. Trans. Cone’.
Ba ltimore . M~ Bangor . Mt Berkeley, CA

Greater Baton Poaqe A irport Bay Area Pa~ id T r a n s i t  Dist. Bi-S tate Development Agency
Baton Rouge . It. Oakland, CA St. Lou is , MO

Bi-S tate Transit System City c ’ B i r m i n g h am , A v i a t i o n  Dept .  61 River St. lawrtsnce Req. P1mg. Rd.
St. Louis. MO Bi ririn gtar , AL Canton , NY

B lue Grass Airport Boston Central Trspt PIng . Staff Boston Trans. Plan Review
Lenington . KY Boston . MA Boston , MA

Broome County Conriissioner of PIng. Broome County Airpor t Broomne Co. Inn . Mgt. Council
Bin ghamton . NY Binghamton . NY Binghamton , NY

Broorie County Transit System Broi ard County Aviation Div . Burlingt on A/P Coumniss iom
Bin ghamton . NY Fort Lauderdale , FL So. Burlington , VT

Cedar Rapids Municipal Airport Central Naugatuck Valley Req . P1 . Ag. Central Transportat ion P1 . Staff
Cedar Rapids , IA Waterbury, CT Boston . MA

Central New York Req. Plng . & Dcv. Charleston Co. Aviati on Auth. City of Charlotte, A irport Dept.
Syracuse . NY Charleston . SC Charlo tte , NC

Charlotte-Mecklenbur g P1 . Counts . Chattanooga Municipal Airport Chicago Dept. of Aviation
Charlotte . tIC Cha t t anooga, TN C h i c a g o . IL

Cfi g o. A ssn . Commits . & Indus t ry  Chicago  Area T ranspo r t a t i on  Study Chicago Dept. of Public Works
Chi~agn , IL Chica go. IL Ch icago , IL

Chicag o Reg. Transpor ta t ion  Auth . Ch icago T r a n s i t  Au tho r i t y  Clark County Dept. of Aviation
Chica go. IL Chicago, IL Las Vegas . NV

Cl eve land  Hopkins  In t ’ l  Ai rpor t  Cleveland Transit System Colorado Springs Municipal Airport
Cleveland , OH 

• 
C l e v e l a n d . OH Colorado Spr ings . CO

Columbia Regional Airport Columbia Region Assoc . of Gvts. Connecticut Reg. Plng Astoc.
Colum bia. MO Portland . OR New Haven . CT

Dade County Aviation Dept. Met. Dade County Transit Auth. Dallas Av iation Dept.
Miami . FL Miami , FL D a l l a s , TX

Dallas/Fort Worth Airport Dayton Municipal Airport Daytona Beach Regional Airport
Dallas/F t. Worth . TX Vanda lia. OH Daytona Reach , FL

Delaware Valle y Rgl. P1. Counts. Denver Counci t of Govt. Denver Metro Transit
Philadelphia . PA Denver. CO Denver . CO

Denver Reg. Council of Govts. Denver Reg . Transpo rtation Dist. Des Moines Munici pal Airport
Denver , CO Denver . CO Des Moines, IA

Detroit Rd. of County Rd. tours. East-West Gateway Coord. Council El Paso Int ’l Air port & Mass Trans Pd.
Detroit, MI St. Louis, MO El Paso, TX

Eppley Airfield Erie County Mental Health Sec Erie Niagara Ct ies Req . P1 . Rd.
Deaha, NE Buf falo , NY Grand Island , NY

City of Flint Dept. of Aeronautics Fresno Trans. Dept.,Airp orts Div. General Mitchell Field
Fl i nt, MI Fresno, CA Milwaukee. WI

Genessee F inger Lakes Re q. P 1. R d. Genessee Trspt Study Great Lakes Basin Core .
Roches ter , NY Rochester . NY Ann Arbor , Ml

Greater Hartford Transit Dist. Greenville .Spartanburg Airp ort T. F . Green Stete Airport
Hartford , CT Greer . SC Warwick , RI

Greensboro-High Point Airport Health & Welfare Council of Cent. Md. Hillsborough Cty Aviation Auth.
Greensboro . NC Balt imore. MD Tampa , P’l.

_ _ _ _
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3. U.S. REGIONAL AND LOCAL AGENCIES (Continued )
Houston In te rcon t inen ta l  A i rpor t  ln d ianapc l l s  Airp or t  Au t h or i t y  I t h ac a  Dept . of Pub l i c  Work s
Houston , TX Indiu. u apo lis, IN Ithaca , NY

Jackson Mu n icipal Airport Auth Jacksor ’~i 1l e Port Authority Jefferson City Mem orial Airport
Jac kson . MI Jacksonvi lle , FL Jefferso n City, MO

Joplin Munici pa l Airport kalamazoo Municipal Airport Kansas City Av iation Dept.
Jopli n , MO Kalamazoo , MI Kansas City, MO

Kent County Aero nautics Board Kenton County A irport Board Kentuck iana Peg . P1 . & Dew. Agency
Grand Rapids , MI Cincinnati , OH Louisville, KY

Kern County Dept. of Airports King County Airport-Boeing Field C ity of Knoxvi’ le ,Dept. of Airports
Bake rsfield . CA Sea ttle, WA Knoxv ille. TN

Lafayette Airports Cones. Lake Charles Municipal Airport Lee County Airport
Lafayette, LA La ke Charles. LA Fort Meyers, Ft .

Lewiston Volunteer Trspt Program Lincoln Municipal Airport Lockheed Air Termina l , Inc .
Lewiston , ME Linc oln . NE Burbank . CA

Long Beach Publ it Trans. Co. Los Angeles Dept of A i r p o r t s  L o u i s v i l l e  & J e f fe rson  County  A i r  Rd.
Long Beach , CA Los Angeles , CA Lou i sville , KY

Manthester Municipal Airport Maryland RPC Maryland State Aviation Adrin .
Manchester , NH Silver Springs , MD PaTti -Was p ’. . In t’l Airport, MD

Mason City Municipal Airport Melbourne Regional Airport Memphis International Airport
Mason City . IA Mel bourne , Ft . Memphis, TN

Mercer County A irpo r t  Mid - Ohio  Re q .  P i n g .  Cones Middlesex Co. Planning Board
W. Trenton , NJ Columbus, OH New B r u n s w i c k . NJ

Metro Transit Conmiission Minneapo lis -St. Pa ul Airports Corr Montgomery County Dept. of P1. A Dee.
Minneapolis, MN Minneapolis, MN Fonda , NV

Montgomery Count y DOT Muel ler Municipal Airport Muskegon County Airport
Rockvi ll e, MD Au stin , TX Muskegon , MI

Metro Nashville Airport Auth Nassau Cnty Dept. of Transpt. Nat’ l Rg l . P1 & Dcv. Coimn
Nashville, TN Mineola, NY Towanda , PA

Natrona County Int ’l Airp ort New Orleans Int ’l Airp ort New Orleans Public SErvice Inc
Casper, WY New Orleans, LA New Orleans, l.A

Metro Transportation Auth NYC Transportation Admits . New York City Trans . Authority
New Y ork ,  N Y New Y ork . NY New York , NY

N Y Regional Planning Assoc. Niagara Frontier Port Authority Niagara Tariff Bureau
New York , NY Buffalo, NY Buffalo , NY

N o r f o l k  Port & I ndus t .  A u t h o r i t y  North Central  Ten a s COG N .E .  Ohio Oceanside Coord . Agency
Nor fo lk , VA A r l i n g t o n , TX Clev e land , OH

North P la t t e  A irpo r t  Auth. Oklahoma City A . P . Orange County Airport
Nor th Platte, NE Okalhoma City. OK Santa Ama , CA

Creater Orlando Aviation Auth. Qxnard Dept. of Airport & Harbors Paducah Airport Corp.
Orlando, FL Oxnard. CA Paducah , KY

Palm Beach Int’l Airport City of Palm Springs Transpt. I. Dtir. Patrick Henry Airport
W . Palm Beach . FL Palm Springs , CA Newport News, VA

Capital City Airport City of Pensacola Airport Greater Peoria Airport Auth .
New Crberland. PA Pensacola , FL Peoria, I I

Philadelphia Int’l Airport City of Phoenix Aviation Dept. Pittsburgh Port Auth. Transit
Ph iladelp h ia . PA Phoenix . AZ Pittsburgh , PA

Port Auth .  of NY & NJ Port Auth . of tIV A NJ Port of New York Authority
N w  York . N Y Jersey C i t y ,  NJ P i t t s b u r g h , PA

Port Colinbus Int ’l Airport Port of Oakland . ort of Palm Beach
Colu~ibus, OH Oakland , CA Riviera Beach , FL

Port of Portland Portland Int ’l Jetport Pueblo Memorial Airport
Portland . OR Portland. ME Pueblo, CO

Qimad City Airport Regional Planning Council Reno Int’l Airport
MDlinI , IL Winter Park , FL Pens. NI

---
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3. U.Sn REGIONAL AND LOCAL AGENC IES (Continued)
R ic h l and-L ex in g t on  Ai rpor t  D i st .  Rochester -Genesee Req . Trans. Auth .  Reg ional Trans i t  Service
Columbia, SC Rochester. NY East Rochester , NY

Greater Rockf ord Airpor t  Auth. Sacramento County Dept. of Airports St. Joseph County Airport Auth.
Rockford, II.. Sacramento, CA South Bend, IN

St. Loui s Metro Area Airport Auth. St. Louis Airport Authority Salt Lake City Int ’l Airport
Edwardsvi lle, IL St. Louis, MO Salt Lake City. UT

City of San Antonio Aviation Dept. San Antonio Transit System San Diego Unified Port 01st.
San Antonio. TX San Antonio, TX San Diego , CA

San Francisco Intl . Airport City of San Jose Aviation Dept. Sarasota-Bradenton Airport
San Francisco, CA San Jose , CA Saraso ta, FL

Saratoga Research & Dcv. Center Savannah Airport Comets. Schenectady County P1. Dept.
Ballstons Spa, NY Savannah , GA Schenectady. NY

Schoharie County AG D i v . Sea-Tac Int ’l Airport Southeast Michigan COG
Cobleskill . NY Seattle, WA Detroit , MI

Southeast Mich . Trans. Authority Southern Cal i f . Rapid Transit Dist. Southern Tier Central Req P1 . Rd
Detroit. MI Los Angeles, CA Corning, NY

Southwestern Penn Req. Pl n. ComTvii . Spokane Int ’l Airport Springfield Airport Auth .
Pittsburgh , PA Spokane, WA Springfield , IL

Springfield Municipal Airport Stapleton Int’l Airport Stockton Metro . Airport
Springfield , MO Denve r, CO Stoc kton . CA

City of Syracuse Aviation Coves. Tennessee Valley Dee. District No. Cen. Texas Council of Govts.
Syracuse, NY Johnson City , TN Arlington. Tx

Toledo-Lucas Cty Port Auth. Transportation Coord. Commits. Tn -City Airport Commn/
Toledo, Oil Dayton , OH Free l and , MI

Tn -County Council for Southern Md. Tn Cnty. Metro . Transportation 01st. Tn -State Airpo r t
Waldor f, Md of Oregon Huntington , WV

Por t l and . OR 7

Tn State Req . P1. Conan . Tn -State Trans. Corn. City of Tucson DOT
New Yor k, N Y New Yo rk . NY Tuc son , AZ

Publ ic Transp . Div. Tucson Tulsa Airpo rt Authority Twin Cities Area Met. T . Coin
Tucson , AZ Tulsa , OK St. Paul , MN

Urban Travel Demand Forecasting Proj. Volus ia Counc il of Gvts Wasatcis Front Req . Council
Berkeley, CA Daytona Beach , CA Bount iful , UT

Metro. Washington Airports Metro Washington Council of Gvts. Wash. Metro Area Transit Comnin .
Was hi ng ton , DC Washington , DC Washington , DC

The Wichita Airport Authority Will Rogers World Airport Winston Salem City County P1. Rd.
Wichita , KS Oklahoma City , OK Winston Salem , NC

Youngstown Municipal Airport
Youngstown, OH

_ _ _ _  

_ _ _  
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4. U.S. BUSINESSES I, INDUSTRIES , AND ASSOCIATIONS
A lummii n um Co . of America Am erican Cornercial Lines Amn eni: an E n .  Isbr a ndtsen Lin es
Pittsburgh , PA Houston . TX New York , NY

Amer i can Greet ings Corp. Americ an Home Products Macrican Ry. Car Ins t .
C l ev e land.  OH New Yo rk , NY New Y ork . NY

Aee~ i can T r u c k i n g  Ass ns .  Andrew s Mo vi ng & Storage Applied Resource Integrat ion Lt d.
W a s h i n g t o n , DC Cleveland , OH Schenectady . NY

Arkansas Best Corp.  Armc o Stee l Corp . Arsh am & Keen an
Fort Smi th . AR Middlet own . OH New York , NY

Assn . of America n R.R. Assoc. India Pak Conf . AssOc . of S E .  P.R.
Washington . DC New fork , NY Washington , DC

Assoc . of Western Rys. Atchison . Topeka & Santa Fe Athearn & Co.
Chsca go. IL Ch icago, IL Oakland. CA

PAl Corp. ABT Associates A C Transit
Baltimore , MD Cambridge, MA Oakland, CA

ACI Systems Corp. AMTRAK APL Services . Inc.
Northfield, IL Washington , DC Trenton , NJ

ARA , Inc. ATE MGT & Service Co. , Inc. A-T-O Inc .
West Covina , CA Cincinnati . OH Huntington Station , NY

AT&T Longline s Adams & Peck Advanced Transportation Mgt., Inc .
New York , NY New York , NY Washington , DC

Advertis ing & Marketing Research Aero Data Inc . Aero-Cngineening
Burbank , CA Syosset. NY Inglewood , CA

Aerojet-General Corp. Aerojet-General Corp. Aerophysics, Co.
Sacramento, CA AZuSa , CA Washington , DC

Aenophy sics  Research Corp. The Aerospace Corporat ion Aerospace Indus t r i e s  Associa t ion
Bele vue , WA Los Angeles, CA Washington , DC

Aerospace Systems I n c .  A i r  Research M a n u f a c t u r i n g  Co. Air Transport Association
Burlington . MA Phoenix , AZ Washington , DC

A ir Transport Association Air Vehicle Corp. A. T . & F. Railway
Fort Worth. TX San Diego , CA A m a r i l l o , TX

Ai r  Trans .  A ssn. of America Airbu s Industrie of N. America Aircraft Owners & Pilots Assn.
Washington , DC New York , NY Washington , DC

A irways Engineering Corp. Alaska Airlin es, Inc. Comii-Serv
Washington , DC Seattle, WA Albuquerque, NM

Allegheny Airlines Aiuna Airlines . Inc. American Airlines , Inc .
Wash ington , DC Honolulu , HI Mew York , NY

American Airlines , Inc. Macrican Express Co. Macrican General Capital
Flushing , IV New York , NY Management, Inc.

Houston . TX

Alex Brown & Sons American Paper Institute American Power Jet Co.
Baltimore , MD New York , NY Ridgef ield . NJ

Aemenican Science & Eng. Inc. Macrican Security Bank American Telephone & Telegraph Co.
Cambridge. MA Washington , DC Morristown , NJ

Ameni cami Trucking Association Anchor Corp. Applied Resources Integration Ltd.
Was hi ngton , DC Eli za beth , NJ Schenectady , NJ

Applied Resource Integration Arkwin Industries Inc. Arnold & Porter
Boston . MA Westbury . NY Washington , DC

ARTEC H Corp. Associated Truck Lines Atlantic Research Corp.
Falls Church , VA Grand Rapids , MI Aleaandria, VA

N.W. Ayre & Sons , Inc. B.I.C. Cons. Co. Ltd. BN Transport, Inc .
New York , NY Schi l l er Pa rk , IL Gilesbung , IL

American Mac c . of State Hwy &
Trans. Off icl il s

Washington. OC

— - - 1i T1.T~~~~~~~~~~~1 ~~~. ~~~~~~~~~~~~~~~~~~~~~~~ .~1 ~~.
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4. U.S. BUSINESSES , INDUSTRIES , AND ASSOCIAT IONS (Cont inued)

Babson ’s Reports , I nc. Bacon . Whipp le & Co. Bailey and Broder
Wellesley Hills, MA New York . NY New York . Nf

Michael Baker , I nc. Baltimore & Ohio A R .  Bank of America
Beaver , PA Ba ltimore . Mp San Francisco, CA

Bank of Am erica The Bank of California Bank of View York
Chicago, IL San Franc isco. CA New York . NY

Bankers Trust Co. Barron ’s, Inc. Har len Bartholomew & Assoc .
New York , NY New York , NY Was hington , DC

Barton-Aschman Assoc. Batt elle Co l um bus Laboratories Beauva is, Roberts and Assoc.
San Jose , CA Columbu s , OH Washington , DC

Bechtel Corp. Becker Securities Corporati on Beckman Instruments , Inc.
San Francisco . CA Chicago . IL Fullerton . CA

Becton Dickinson A Co. Beech Aircraft Corp. Belfour Stulen , In c.
Resrch Tn Pk . NC Wichita . KS Yruverse City , Ml

Bell Heli copter Co. Beltran Associates Inc . Bender & Loudon Freight
Ft. Worth , TX Brookl yn , NY W. Richfie ld . OH

Bendix Corp Bendi x Corp. Bendix Corp.
Ft. Lauderd ale , FL Davenport , IA leterboro, NJ

Bessemer & Lake Erie R .R. Bigelow Cram Axx oc . Biosciences Information Service
Pittsbur gh . PA Men lo Park , CA Phi ladelphia . PA

Bl ych Eastman Di llon & Co. lmc. Boeing Corn . A irp lane Co. Bodell & Company
New York , NV Seattle, WA Providence , RI

Boein v Co. Booz , Allen & Ham ilton Booz-All en
Philadelphia , PA New York , NY Bethesda . MD

Borg.Warner Corp. The Boston Consulting Group Boston & Ma i ne V .P.
Y o rk . PA Boston , MA Boston , MA

Boston A Taunton Trans. Co. Bowater Sales Co. Bourns , inc .
Boston . MA New VOn , NY Ba rrington , I L

Braniff International British Aircraft Corp. Britis h Airways
Dallas , Ti Ar lington , VA New York . NY

Brooks & Perkins Brown Bros. Harriman A Co. Xrowne & Assoc .
Westfie ld , Mi New York , NY S ta t en i s l a n d , N Y

Brundage , Story . Rose Bucher & Willis James C. Buckley . I nc.
New York . NY a lm a, KS Washington , DC

Burlin gton Industries Burlington Northern . In c. W . C . Burnet & Co.
Burlin gton . NC St. Paul , MN New York , NV

Burnham & Co. Burns & Roe Inc . Byrd Tallan m y MacDonald & LWS
New York , NY Oradel l  • NJ Falls Church , VA

C&O-B&O Railroad Cahn Engineers . Inc. CC! Corp.
Balt i more . lID Wall ingf ord . CT Van Nuys, CA

C&NW Railway California Business California Bus. & Trans . Agy.
Chicago . IL Los Angeles . CA Sacramento . CA

Cal . Pacific Utilities Co. California Trucking Assn. Calspan Corp.
San Francisco. CA Burlingame , CA Buffalo. NY

Calvin Bullock , Ltd. Cambridge Systematics Capitoline Investment Services , Inc.
New York , NY Camb ridge, MA Richmond , VA

Lu rgil l . Inc. Carnegie Library of Pittsburgh Carpool
Mi nneapol is, MN Pittsburgh . PA Portland , OR

Caterpillar Tractor Co. Cessna Aircraft Co. Chamberlain Manufacturing Corp .
Peoria, IL W ichita , KS Waterloo, IA

Champla in Technology . Inc. Charles Riven Associates , Inc . Charles Stark Draper Laboratory . Inc
W. Palm BCPm , FL Cambridge , MA Cambridge , MA

- 
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4. U.S. BUSINESSES , INDUSTRIES , AND ASSOC I ATIONS (Continued )

Chase Rosen and Wallace Inc. Cent ral Trus t Company Chase Manhacten Bank
Alex a n d r i a . VA C i n c i n n a t i , OH N ew Y o r k , NY

Chr r sler Cor p . Ciba- Gei q.v Corp. Citi zens For Clean Air
• Det roit , !I A rdsl e y , NY New York , N V

The c i tizens & Southern Sa m l  Bank  C l a r k , Dodge & Co.  C l u b  A l u m i n u m  P r o d u c t s
Atlanta . GA New York , 51 Clevel and , OH

The Coca-Cola Co. Cohn . Delaire & K aufma n , Inc. Co h n . Hoc h stin Company
.itb an ta . GA New York , 5~ Southp ort . C T

S.S. Colker & Associates . Inc. Collins and A iliman CorC . Cotsnnerciul Traffic Co.
ad s h i nV t o r . DC Sex, Y o r k , NY C l e v e l a n d ,  Oil

Conrion Cause Co n , o u n i ca t ions  S a t e l l i t e  Corp. The Com puter Co.
W a s b i r i l t u n , DC ~~~~~~~~ Labs . R i c hm o n d , V A

L l a r k s C u r g , MD

C o m p u t e r  h d e n t i c s  Corp .  Cor ipu t v r  S c i e n c e s  C o r p .  C o m p u t r a n  Systems Cor c
Wes twood ,  MA S i l v e r  S p r i n g , IC’ Hackensack . NC

COMSIS Co rp. CONSAD Resc. Corp. Consolidate d Controls Corp .
Whea to n . MC t’ ttsb arg k . PA Bethel , CT

Consolidated Preightw ays Consolidated Rail Corp. Consolidation Coal Co.
Menlo Park , CA Clevelan d . OH Pittsburgh , P~

Containe rization Inst. Continental Airlines , Inc . Continental Bank
New York , Nv Los Angeles . CA Chicago . I L

Continental Elect ronics x f g• Co. Continen tal ins. Co. Co ntrol Data Corp.
Dalla s , TX New York . Ni Minneapolis , MN

Coo per-Jar rett , I nc. Co rddry Carpenter Dietz & jack Coverdale A Colpitt s . Inc .
Orange . NC Harri sburg , PP New York , NY

C rams and Associates Creare , Inc. C reighton Hamburg & Associates
Sacramento , CA Hanove r . ~ m Bet hesda , MD

Cre ig hton Hamburg Crocke r C it iz ens Natl . Bank C rocker National Corporation
Dem ur . NY San Francisco, CA San F rancisco . CA

Curt is s-W night Corp. Cyrus 1. Lawrence x Inc. PACT , Inc.
Wood-R idge . NJ New York , NY Boston , MA

DTM . Inc . Dalton Dalton Little Newport Data Resource Center
Bethesda . MD Clevela nd , OH Lex ington , MA

Dave Systems . Inc . Davis Skaggs & Company DeHaven A l own send . Crou te r  B Bodwie
Beverl y Hills, CA San Francisco, CA Philadelp h ia . PA

DeLeon Research Assoc . DeLeuw Cather & Company DeLeuw . Cather & Co.
Lake Hi awatha , NJ W a s h i n g t o n , DC C h i cago . IL

DeLeuw . Cather and Co. L. M . Deaning Assoc . • Inc . Decision Sciences Corp .
San Franci sco, CA • Studio City, CA Jenkintown , PA

Defense-Aerospace Mkt. Intelli gence Delafield Ch il ds , Inc. Delta Air Lines . In c.
Greenwich , CT New York , NY At l anta . &A

Digital Analysis Consultants , Inc. Dillon , Gordon , Hawkey & Shortt Dist. A Trans. Rex . Co.
La Jolla, CA New York , NY Columbus , OH

DODCO Inc. Donaldson Lu fkin A Genrette , Inc. Douglas Aircraft Co.
Blawenburg . NJ New York , NY Long Beach . CA

Drake,  She ahan , S. Dougal l  D u f f  and Phe lps . Inc . I I Pu Pont de Semin ars & Co.
New York , NY Ch icago, IL Wil mington . DC

E-Sys teins Inc. ILDEC Corp. Cast Motor Carriers A~sn .
Greenville, TB Ly nnwood , WA Akron , OH

Eastern Air Lines . Inc . Eastern Air lines, In c. Castnia n Kodak Co.
Washington , DC Miami , FL Rochester , NY

Easton Corp. F . Ebers tadt  & Company,  Inc . The [conomnic Sciences Corp.
Sou t h f i e l d .  M I New York , NY W a s h i n g t o n , DC

Ecosommietnics , Inc. Eli Bridge Co. Engineering Computer Intern ’l
Bethesda , MD Jackso nville, I L Cambridge , MA
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4. U.S. BUSINESSES , INDUSTRIES , AND ASSOCIATIONS (Continued )

Environmental Consultant s , Inc . Env. Res . & Tech . Inc . Equibank
Dal l as , TB Lexington , MA Pittsburgh , PA

The Equitable Life Assurance Erie. Lackawanna Ry. Ernst & Ernst
Society of the United States Clevela nd, OH Washington . DC

New York , NY

European American Bank Evans Products Co. The Exchange
New York , NY Des Plu m es. IL Farinington , CT

Exchange Bibliographies ‘ Experimental Aircra ft Assn. Exploratory Proj F (cono Alt.
Monticello. IL Hales Corners , WI Washington . DC

Export-Import Bank of the US Fairchild HiTler Corp. Fairchild Industries
Washington , DC Hagerstown , MEl Fariningdale. NY

Fairchild Publications , Inc. Farrel l Lines , Inc . Fasson
New York , NY New York . N Y P a i n e s v i l l e ,  OH

Faulkner , Delkham & Sullivan Fay . Spoffard . Thorn dike , I nc. Federal Express
New York , NY Bos ton , MA Memphis , TN

Federal Reserve Bank Federal Reserve Bank Federal Reserve Bank
of Cleveland of New York of Philadelphia

Cleve land , OH N ew York ,  NY P h i l a d e l p h i a , PA

Federal Reserve Bank Fern Engineering Co., Inc . Fetske Boat Works
of San Francisco Buzzards Bay, MA Esse x , CT

San Francisco. CA

Fid e l i t y  Management & Res. Co. The Financial Analysts Federation First Greenwich Co.
Boston , MA New Y ork ,  NY Gr eenwich , CT

The Firs t Boston Corp. First City Nat ’l Bank of Houston First Manhattan Company
New York , NY Houston , TX New York , NY

First & Merchants Nat l Bank The First Nat I Bank of Atlanta Nationa l City Bank
Richmond , VA A t l a n t a , GA New York , NY

The Firtt Pennsylvania Flight Trans Assoc. • Inc. Flu idyne Eng Corp.
Banking and Trust Co. Burlington , MA Minneapolis , MN

Ph iladelphia. PA

Fly ing Tiger Line , Inc.  Ford Aerospace & Convi . Corp . Ford Aerospace & Conno . Corp .
Los Angeles . CA Palo  Al to. CA Newport Beach , CA

Ford , Bacon & Dav is Ford Motor Co. Forte, Inc .
New York , NY Dearborn , MI Alexandria . VA

Foster Assn, J.J. Friedman & Assoc . Fro ntier Airlines . Inc.
Washi ngto n , DC W a s h i n g t o n , DC Denver , CD

GFA Engineering Systems Garrett Corp. GATY Corp.
Bal timore, MO Torrance , CA Niles , IL

Geilman Associates Gen. Amer . Trans. Corp . General Dynamics Corp.
Jenkintown , PA Ch icago, IL San Diego , CA

General Dynamics/Convair General Electric Co. General Electric Co.
Washington , DC Cincinnati , OH Philadelphia , PA

General Elec tric General Elect ric Co. General Electric Co.
Lynn . MA Syracuse , NY Schenectady , NY

General Electric Co. General Electric Credit Corp. General Foods Corp .
Utica , NY Stanford, CT White Plain s , NY

General Motors Corp. General Motors Corp. General Motors Tech. Ctr.
Goleta , CA Detroit, MI Warren , MI

General By. Signa l Co. General Research Corp. Georgia Pacific Corp.
New Yor k , NY Santa Barbara . CA Portland , OR

Georgeson & Co. Giannotti Associates Glen A . Gilbert & Assoc .
New York . NY Bell port , NY Washington , DC

Gofen & Glossberg W. A . Golomski & Assoc. Goodkind Odea Inc.
Chicago . IL Ch icago, IL Cli fton , NJ

Gotch and Crawford Grand Trunk Western R.R. Greenwich Data System
Damascus, MD ~~troit, Ml Greenw ich , CT

Griffin Wheel Co. Grocery Mfrs . of frierica Cu. S. Grtrmann & Associa tes
Chicago , IL Washington . DC Bosto n , MA
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4. U.S. BUSINESSES, INDUSTRIES, AND ASSOCIATIONS (Continued )

Hou gh Laboratory Hopp in Watson , Inc. Nat~l Assoc . of State Aviation Offls.
Spring field . OH New Y ork . NY Washingto n , DC

Gruinoian Aerospace Corp. Gulf Research & Den . Co. Morris Guralnick Assoc., Inc.
Betiipage , NP Pittsburgh , PA San Franci sco , CA

Haig- k-Aircra ft Corp. Hanover Trust Company Harbor Sales Co ., Inc.
Mal vern . PA New York . NY Balt imore , MD

Harbrid ge House Harbr idge House Harri s-lntertype Corp.
Washington . DC Boston , MA Syosset . NY

Harris Trust B Savings Bank Harris, Upham & Co. Fred Hart Assoc . , I n c .
Chi cago . IL Boston , MA New Y ork , NV

• H a r t fo rd  Fire ins . Co. The Hartford Ins. Group Hask m ns & Sell s
Hartford , CT H a r t f o r d , CT hli ami , FL

Hawaiian Airlines , In c. Heine & Co. H .J. Hei nz Co.
Hon o l u l u , HI New Y ork , NY P i t t sburgh , PA

Hercul es . Inc. High Speed Ground Trans. Journal Honeywell . In c.
Magma , UT Durham , NC S t .  Pe te r sburg ,  FL

Honeywell , In c. Howard,  Needles, Tunniien Howard, Needles . Taimnen
H o p k i n s , YBI & B ergend off  & Bergend off

Alexandria , VA New York . NY

B. Howlett, Inc . W. L. Hufferd Assoc. Hughes Aircraft Co.
Brewster , NY Salt Lake Cy. , UT F u l 1 ~~r ton . N A

Hughes Aircraft Co. Hughes Aircraft Co. Hughes Airw est
Culver City , CA Los Angeles . CA Sun Francisco . CA

Hum an Science Research Inc. Humble Oil A Refining Hum es-$chmid lapp Assoc.
McLe an . VA Houston . TX New Y ork , NY

Hunt-Wesso n Foods , I nc. Win . Hutchin son & Co., Inc. I. F . Hutton & Co., Inc.
Fullerton , CA San Francisco , CA Denver , CO

Hyster Company Field Sales Off ice IAC/Lora l Corp. ISI Corporation
Oak Brook , IL Bronx , NY San Francisco , CA

IML Freight . Inc. I. P.T . IPA
Salt Lake City, UT New York , NY Washington , DC

Illinois Central R.R. The Indiana Nat l Bank Inter -Controls Inc .
Chicago . IL Indianapo lis, IN Was h ington . DC

International Business Machines Corp. I.B .M. International Harvester
Owego. N V Cambridge . fYI Chicago, IL

Intl. Logistics Co. Int l . Minerals & Chemical Intl . Minera ls B Chemical
N. Olmsted , OH Skokie , IL Lib ert y v i l l e . IL

International Paper Co. Intern l Utilities Corp. Investment Bankers Assoc . of America
New York , NY Philadelphia , PA Silver Spring, MD

Investment Dealers Digest Irving Trust Company JHK A Associates
New York , NY New York . NY Tit usville, FL

Jack Faucet & Assoc. Jack Faucett Assoc. Jet Propulsion Laboratory
Che vy Chase. MD Silver Spring, MD Pasadena , CA

David I. Johnson John Hancock Mutual Life The Journal of C oesnerce
and Assoc . , Inc . Insurance Company New York , NY

Yashon , WA Boston . MA

Kaman Aerospace Corp. Kaman Sciences Corp. Kaman Sciences Corp.
B l oo mm if ie ld ,  CT B u r l i n g t o n , fAR Colorado Spgs , CO

A T .  kearney & Co. • Inc. Kidder . Peabody , I nc. H. Kimbriel & Assoc.
Chica go, IL New York . NY N ew Y ork , NY

Knickerbocker News Kraft Foods Kuhn , Loeb and Co.
Albany , NY Chicago ,  IL New York . NY

IFE Corp . NFTC Lea Transportation Research
Wal tham, MA Buffalo , NY Huntsvil le, AL

LIV Ae rospace Corp. Lams on Bros. & Co. Lan e Magazine & Book Company
E-Systeeis Inc. Chicago , IL Menlo Park , CA
Dallas, TX

Leeds & Lippincott Co. Leesona Corp. Legg, Mason & Company
Atlantic City , NJ Wa rw i ck , RI Baltimore. MD

Lehman Brothers . Inc. The Lehma n Management Co. Generl. Elect. Co.
New York , NY New York , NY Er ie , PA

LU Systems Inc. LEX/Tran. Soc. Liberty Mutua l Ins. Co.
~~nJo Pk, CA Santa Cla ra , CA Bos ton , MA

________ _ _  
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4. U.S. BUSINESSES, INDUSTRIES , AND ASSOCIATIONS (Continued v i
L i g h t i n g  & Transients Res. Inc. Lincoln Electric Co. Linda Hall Library
St. Pau l , PBi Cleveland , OH Kansas City, MD

Thomas J. Lipton Inc. A. D. Litt le, Inc. Lockheed Aircraft Corp.
• Eng l ewood Cl iff , NJ Cambridge , MA Lockheed l .~ssiles & Space Co. • Inc .

Sunnyvale , CA

lockheed-Cal ifornia Co. Lockheed-Cal i fornia Co. Lockheed-Georgia Co.
Burbank , CA Burbank . CA Marietta, GA

Loeb , Rhoades and Co. Logicon, Inc . Long Island R.R.
New York . NY San Pedro, CA Jamaica, L I . .  NY

Louis 1. Klauder & Assoc . Lykes Bros. Steamship Co. MZF Assoc i a tes
Philadelphia . PA New Orlea ns, LA Los Angeles , CA

Machovia Bank and Trust Co. Mackay-Shields Economics , Inc . Macro Systems , Inc.
Wins t on-Salem , NC New York , NY Silver Springs , MD

Management Enterpr ises , I n c .  Management Enterpr ises  Manageme nt Science Assoc.
Oklahoma City , OK Corona Del Mar, CA Pittsburgh , PA

Manufactures Hanover Trust Manufactures Hanover Trust Co. Marine Midland Trust Co.
New York , NY New York , NY New York , NY

• Market Facts Inc. Magnaf lux Corp. Magnavox Co.
Chic ago , 1L Chicago , IL Torrance, CA

• Maine Centra l RB. Martin Marietta Corp. Martin Marietta Corp.
P or t l and , ME New York . NY Denver , CO

Martin Marietta Corp. Martti la Payne & Assoc. Marsh  & McLennan
Orlando , FL Boston , MA New York , NY

Massachusetts Mutual Life Ins. Co. McDonnell Douglas Corp. McDonnell Douglas Corp.
• Spring field , MA St.  Louis , MO Huntington Bch , CA

McDD-Doug las Fin . Corp. Arthur McKee & Co . McKinsey & Co., I nc.
Long Beach , CA Cle veland , OH New York , NY

A.L. MacPiling Barge Lines Medical Research 1mg. Merill Lynch , Pierce, Fenner
Joliet, IL Great Notch , JN & Sm i t h , lnc .

New York , NY

Metropol i tan Life Ins. • Co. Micro Craft Inc . Mid-Hudson for Progress, Inc.
New York , NY Tullahoma , TN Poughkeepsie , NY

Middle Atlantic Conf. Midland-Ross Corp. Midwest Research Inst.
Washington , DC Cle veland . OH Kansas City. MO

The Milwaukee Road Minnesota Mining A Mfg Co. Mi tchell , Hutch ins , Inc.
Ch icago , IL St. Paul , MN New York , NY

Mitche ll & Co. Mitre Corp. Mobil Oil Corp .
Washington , DC McLean , VA New York , NY

Modern Rai l roads  Modern Railroads Moody ’ s I nvestors Service . Inc.
Washington , DC Ch icago , IL New York , NY

Moore & Sch)ey, Cameron & Co. Morgan Stanley & Co. Moseley . Hallgarten & Estabrook , I nc.
New Yor k , NY New York , NY Boston. MA

Motor Veh Mfg Assoc. M u l l e r  & Company Multisysteni s , Inc.
Detroit , MI New York , N Y Cambridge, MA

The Mutual Benef i t  l i f e  Insurance  Co. Mutu al of Omaha N TSB
Newark , N J Omaha , NB Wash i ng ton . DC

Morgan Guaranty Trust Co. National Airlines , Inc. National Air & Space Museum
New Yor k , NY Miami , FL Wash in gton , DC

N at ’ l  Assoc. of Corrosion Eng. Oregon St. DOT National Aviation Corporation
W Loop South Salem . PR New York , NY

• N at ’l Bank of De t ro i t  N a t ’ l  D i s t i l l e r s  & Chem . Nat iona l Economic Research Assoc .
Detroi t , MI New Y ork , NY Washington , DC

Nat ’ l  City Mgt Co. N a t ’ l  F i re  Protection Assoc. N a t ’ l  R a i l w a y  Pub l .  Co.
Fa i r fax .  VA Boston . MA New York , NY

Nat l . R . R .  Passenger Cor p. National Securities & Res Corp. N a t l .  Starch & Chemmi . Corp.
Washington , DC New York , NY New York , NY

Nat ’l Transit Newsletter New England Merchants Nat l Bank James P . Purce ll Assoc.
Upper Marlboro , MD Boston , MA East Orange, NJ

New York , CouncIl Economic Educat ion New York Airways N. Y . L i f e  I n s .  Co.
New York , NV Flus hing , NY New York , NY

L~~~ . .. • ~~~~~~~~~~~~~~~~ ~~~~~~~
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4. U.S. BUSINESSES , INDUSTRIES, AND ASSOCIMTIONS (Continued)
Newport News Shi pbuilding Niels en Eng.& Res . Inc. NOACA

& Dry Dock Co. Mounta in  Vi ew , CA C leve land , OH
Newport News , VA

Nolan/ Johnston , Inc. Norfolk B Western Ry . North American Car Corp.
Tarrytown , NY Roanoke, VA New York , NY

North Central Airline s , Inc. Northern Trust Co. Northrop Corp.
Minneapolis, MN Ch icago , IL Hawthorne , CA

Northrop Corp. Northrop Corp. Northrop Corp.
Arlin gton , VA Rolling Mdws . IL Norwood, MA

Northrop Inst. of Tech. Northwest Airlines , Inc. Northwest Sub. Mass Transit
Inglewood , CA . St. Paul , MN Bartlett , IL

Novo Intern l Air Freight Corp. Ogilvy A Mather Adv. Co. James H. O l i p h a n t  & Co .
San F rancisco, CA New York . NY New York , NY

OMNICO M , Inc. Operations Research , Inc. Opin ion Res. Assoc .
McLea n , VA Silver Spring, MD Madison , WI

Op in ion  Res. Corp. Opp enheimer A Company Ot i s  E leva tor  Co.
Pr ince ton , NJ New York , NY Mahwah . NJ

Ozark Air L ines , Inc. Ozark Air Lines , Inc. PR Associates
Washington , DC St. Louis, MO New York , NY

PRC Computer Center , Inc . Paceco Paine, Webber , Jackson A Cur tis
McLean , VA Alameda , CA New York , NY

Pan fun World Airways Pan American World Airways Palomar College
New York , NY Jamaica Plain , NY San Marcos , CA

Parsons Brinckerhoff Etc. L .E. Peabody A Assoc. Peat , Marwick , Mitchell & Co.
New York , NY Lanh ain , MD Washington , DC

Peat , Ma rwi c k , Mitchel and Co. Penn Central Penn Central Co.
San Francisco, CA New York , NY Phil adelphia , PA

The Penn Group, Inc. Perkin-Elner Corp. Pershing and Company
Bala Cynwyd , PA Norwalk , CT New York , NY

Char les Pfizer & Co. Phil l ip P. Baratz , Assoc. Piedmont Advisory Corp.
New York , NY New York , NY Stamford , CT

Piedm ont A v i a t i o n , Inc .  Pip er  A i r c r a f t  Corp. Pipe r Aircraft Corp.
W ’n st on—S al eni , NC Lock Haven , PA Vero Beach . Ft.

Planning Research Corp. Pollution Engineering Port Authority Transit Corp.
McLea n , VA Technical Publishing Co. Camden . NJ

Greenwich , CT

Pra tt  and Assoc. Pratt and Whitney Aircraft Professiona l Economics, Inc.
Kensington . MD Eas t Hartford , CT Boston , MA

Prototype Development Assoc., Inc. The Provident  Nat l Bank Public Service Comsi.
Santa Ana , CA P h i l a d e l p h i a ,  PA B i sma r ck , ND

Pu l lman , Inc.  Quantics , Inc.  RCA Corp .
Chicago,  IL West Chester . PA Moorestowhi , NJ

ARC Intern ’l , I n c .  Rwy . Labo r Esec. A ssn . The Ran d Corp.
Latham , NY Washi ngton , DC Santa Mo nica , CA

Baa , Cross & Knebe l R eading Co. Robert Reebie & Assoc .
Washington , DC Philadelphia, PA Greenwich . CT

Reg. Comson Carrier  Conf.  R epubl ic  N a t ’ l  Bank of Da l l a s  Reserve Term i na l s  Co.
Washington , DC D a l l a s .  TB C l e v e l a n d ,  OH

Resou rce Mgmt. Corp. Resource P1. Assc , Inc. Resource Planni ng Assoc.
Be thesda , MD Vienna , VA Cambridge , MA

R infret , Boston Assoc . Rio  Grande Western R B . Roadm ay Espre ss , Inc .
New Yor k , NY Denver , CO Akron , OH

Robinson , H i,mphrey & Co. Rock Is land Lin es Rockwell In t ern ’l  Corp.
Atlanta , GA Chicago , IL Cohrt us , OH

Rockwell Intern ’l Corp. Rockwell In tern ’l Corp. Rockwell lntern ’l Corp.
McGre gor , T X Downey , CA An aheim . CA

Rockwell lnter n ’l Corp. Rockwell Intern ’l Corp. Rolls -Royce
Canoga Pk , CA Los Angeles , CA New York , NY

_______________________________________ --: 
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~ n . C. Roney A Co. Rosemount Inc. Howard A . Ros, Asso~.
Detroit. MI Eden Prai rie, MN Engiewood, CO

Peter Ross and Co. Rotar , Mosle -Dallas Union Roth , Gerard I Co.
New York , NY Houston , TX New York , NY

SAR-AS IST-INC St. Regis Paper Co. Salmon Brothers
Gr eenwich . CT New York , NY Chicago , IL

Salomon Brothers San Diego Transit Corp. Sanders Assoc . • Inc .
New York . NY San Diego, CA Nashua , NH

Sandia Corp. Santa Fe P.y. Sarc , Inc .
Livermore. CA Chica go, IL Arlington , VA

School of Hotel Administration Schrieve r and McKee Schroder Neess A Thomas
I thaca , NY Washington , DC New York . NY

Science Applications , lnc . Scudder , Stevens & Clark Sea & Land Service, inc .
McLea n , VA New York . NY Elizabeth . NJ

Sears . Roebuck & Co. Seatrain lines Seaway Container Corp.
Ch icago, IL Edgewater , NJ Bound Brook , NJ

Secur ity Pacific National Bank Sey fa rth Shaw Shearson Hayden Stone. I nc.
Los Angeles , CA Chicago, IL New York , NY

Sp iear son , Han in i l l  & Co. Sheldahl , Inc. Shriever and McKee
New York , NY Northfield , MN Wash ing ton , DC

Sift . Oakley & Marks , Inc. Silkorok y A ircraft Simat , Hi lliesen & Eichner
New York . NY Str a t ford , CT Newto n Centre , MA

Simat , Helliese n & Eichner Simo n & Schuster , Inc. Simpson and Curtin
Washington , DC New York , NY Philadelphia, PA

Singer Co. Skidmore. Owings A Merrill Sky Chefs, Inc .
Binghamton . NY Chicago, IL New York , NY

AD. Smith Corp. Smi th , Barney & Co. Wil bur Smith & Assoc.
M i lwau kee , WI New York , NY New York , NY

Snaeely, ICing A Tucker Solid Si.ate Technology SOMET Assoc.
Washington . DC Pt. Washington . NY Montpelier , VT

Soo L ine R .R. Co. Southern Airways , Inc. Southern Pacific Co.
Minneapolis, MN Atlanta, GA San Francisco, CA

Southern Railway Co. Southern By. Co. B . Dixon Speas Assoc.
Washington , DC A tlanta . GA M nhasset . LI. NY

R. Dixon Speas , Inc . R . Dixon Speas Assoc . Inc . Spector Freight System
Washington . DC Lake Success. NY Chicago , I L

Spreckels Sugar Co. SQuibb Corp. L. H. Cunningham
San Francisco , CA New York , NY Decatur . IL

Standard & Poor ’ s Corp. Stanley A viation Corp. State Street Research
New York , NY Denver, CO A Management Co.

Boston , MA

Stein , Roe & Farnham Steptoe & Johnson Stone & Webster Mgt Cons lt .
Ch icago , IL Was hington , DC New York , NY

Sulliva n & Worcester Suneierfield A ssoc .  Sun Finance Co.
Boston , MA Santa Mo nica , CA C leveland , OH

Sun Oil Co. Sun Ship Bldg. & Dry Dock Sund stran d Data Control , Inc .
Philadelphia , PA Chester , PA Redmond , WA

Swearingen A ircraft Synergy System Design Concepts , Inc.
San Antonio, TX W a t s on vi lle, CA Wash i ng ton , DC

Systems Development Cor p. Systems Economic A n a l y s i s  Systems Technology , I nc .
Santa Monica , CA Menlo Park , CA Moun t a i n  V i e w .  CA

Systems Technology Inc. T A P . • Inc .  TRW I nc .  - C L E

Hawthorne , CA Bozeman , MT C leve lan d , OH
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TRW Systems Grou p Talbert . Cox & Assoc , lechn ica l Economics Associates
Re dondo Beach , CA Charlotte. NC Estes Park , CO

• Tech ni cal Research Teledyne -CAE Teledyne Isotopes , Inc.
Chi cago , IL Toledo , OH Timoni tjii . MD

Teledyne Ryan Aeronautical T emple, Barker A Sloan Texas Gulf Sulphur Co.
San Diego, CA Wel l e s l e y Hill , MA Houston , TB

Texas In tern ’l A irlines, Inc. Textron , Inc. Thi okol  Chemical Corp.
Houston , TX Fort Worth , TX H u n t s v i l l e .  AL

Thioko l Chemical Corp. 3M Company Tidewater Transportation Con
Bri gham City , UT St. Paul. MN Norfolk , VA

Tippetts Abbot & Assoc. Tippetts-Abbett- McCarthy-Stratton Torin Corp.
Brookl ine ,  MA New York , NY Torr ington , CT

TRACO R INC. Traffic & Distr . Servs. , Inc .  T r a f f i c  Service Corp.
Austin , TX Cambridge. MA Washington , DC

Traffic World Magazine Trans . Data Committee Trailer Train Co.
Chicago , IL Washington , DC Chicago. IL

Trans World Airlines Transit Advertising Assoc . Transpin Systems Center
New York , NY Washington , DC Cambridge. MA

• Aerospace Industries Assoc.
of America Transport Assoc. Trans . Assn. of America

Washington , DC Silver Spring, MD Washington , DC

T rans . Cos t Anal yst Transp. Research Forum Transportation Consultants
Alexa ndria, VA Rockvil le, MD New York , NY

Travel Demand Fnrecasting Trave l Marketing Consultant Sers. ‘Travel Market Yearbook
Berkeley . CA Hicksvi ll e , NY Stanford , CT

Trayford Transp. Management Trident Engineering Assoc,, Inc. Trends Publishing Inc.
New York , NY Anna polis. MD Washington , DC

The Tr i ske l ion  Corp. Tu dor Engineering Co. Ultrasystems , Inc .
Santa Rosa, CA San Francisco, CA Phoenix , AZ

Union Barge Line Corp . Union Camp Corp. Union Carbide Corp.
Pittsburgh , PA Wayne, NJ Paducah , KY

Union Carbide Corp. Union Carbide Corp . Union Dime Savings Bank
Oak R idge , TN Tarry town , NY New York , NY

Union Pacific R.R. Union Railroad Co. United Acoustic Consultants
Oeaha , NB Pittsburgh , PA Glastonb ury , CT

Uni ted Airlines United Air Lines United California Bank
Chicago , IL San Francisco, CA Los Angeles, CA

Uni ted Missouri Bank United Parcel Service United Parcel Service
of Kansas City New York , NY Washington , DC

Kansas City . MD

United Services U.S. Freight Co. U.S. Gypsum Co.
Kin~nan , AZ New York , NY Chicago,IL

U.S. Industries , Inc . Un ited States Leas i ng In t ’l., Inc. U .S. Plywood-Champ Papers
New York , NY San Franc isco, CA Hamilton, OH

U.S. Steel Corp. Uni ted Technologies Corp . United Technologies Corp.
Pitts burgh , PA Stratford , CT W. Palm Beach , F L

Uni ted Technologies Corp. United Technologies Corp. Universal Carload ing
East Hartford , CT Norwalk, CT New York . NY

The Urban inst itu te Urban Transportation Systems , Assoc . The Value Line Investment Survey
Washington , DC Niwton , MA New York , NY

• Varo Inertial Products, Inc . Sperry Vickers Virginia Nationa l Bank
Farmington , CT Troy , MI Norfolk. VA

Vistron Corp. Vollme r Associates Vo lunteer Action Center
Cliv~l~ nd, Oil New York . NY Gairin g , Nebraska

Vol. ActIon Center 0f Volu nteer Services Program Allan M. Voorh ees I Assoc., Inc.
Carr,l City Louisv i l l e , KY Mc Lean , VA

• WestmInster , It

_ _ _ _ _ __ 
_ _ _ _ _ _  

L



~~ TI~ ~~~~~~~~~~~

- 121 -

4. U.S. BUSINESSES , INDUSTRIES , AND ASSOCIATIONS (Continued)
Vought Corp . Wabco Signal & Coils. D i v .  Wackenhut Systems Corp.
Da lla s . TX Pittsburgh . PA Coral ~~ü les.  FL

H . C. Wainwri ght & Co. Waldo & Edwards , Inc .  Warburg , Par ibas I Becker
New York , NY Redondo Beach , CA New York , NY

Washington Anal ysis Corp. Water Transport Assn . Waterways Freight Bureau
Washington , DC New York , NY Wash ingto n , DC

Weiss , Peck & Greer Wenham Trans. Inc. Wertheim & Co.
New York , N Y Clevela nd , OH New York , NY

Westenhoff & Novick Inc. Western Airlines Western Air Lines , Inc .
Ch icago, IL San F ranc i sco , CA Los Angeles, CA

Western Md . Ry. Co. Western Pacific P.R. Co. Western Union Space Coemi. Inc.
Bal timore. MO Sa n F ra ncisco , CA Sa ddle R i v , NJ

Westinghouse Electric Corp. Westinghouse Electric Corp. Wheat First Securities
E. Pittsburgh , PA W . Mifflin , PA Richmond, VA

White Motor Co. White, W ild I Co. Herbert 0. Wh itten I As soc.
• Cleveland . OH New York , NY An nandale , VA

Wien Air Alaska , Inc. Wilbur Smith Assoc. H. W. Williams & Assoc.
Anchorage, AK New Haven , CT Washington , D.C.

Earl I. Wilson & Assoc. Windsor Association Wood Grindy , Inc.
Canoga Par k , CA Dallas . TX New Yo rk , NY

Wood, Struthers & Winthrop The World Bank Wright Investors Service
New ‘fork , N I Wash i ng ton , DC Bridgeport , CT

Wye r, Dick & Co. Wyle Laboratories Xerox Corp.
Newark , NJ Hun tsv i l le , Al. Pasadena , CA

Yellow Transit Freight Warren W. York & Co. • Inc. Zaroet Research Corp.
Kansas City . MO Allen town, PA Newark , NJ
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U.S. ALMOEMIC , RESEARCH , AND PROFESSIONAL INSTITUT I ONS
Th e U n i v e r s i t y  of Akron Arizona S ta t e  U n i v e r s i t y  Univers ity of Ark ansas
Akron , OH Tempe, AZ Fayet tev ille , AR

ARINC Research Corp. Academy of Aeronautics Adler Planetarium
Santa Ana , CA Flushi’ig . NY Chica go , IL

• Aerospace Technological Inst. Univ. of Alabama Uni v . of Alabama
Independence . MO University, AL Hunts ville . AL

Alba ny Med . Cull, of Union Univ Alliance College American Geophysical Union
Al bany. NY Cambri dge Springs. PA Washington . DC

American In s t .  of Aeronautics & Astro - Aeronautical Engineers. Inc . Amer . Inst. of Aero. & Astro, , Inc.
nautic s . Inc. Mi ami , FL Los Ange l es , CA

New York, NY

The American University Amherst College Argonne National Laboratories
Washington , DC Amherst. MA Argo nne , IL

Argus Research Corp. Univ. cf Arizona A i ’~5rn Uriv .
New York , NY Tucson . AZ Auburn , AL

Baruc t, College Batte lie Columbus Labs.  Boston Colle~-°New York . NY Columbus, OH Chestnut fill . MA

Boston University Univ. of Bridgeport Brooklyn College
Boston . MA Bridgeport , CT Brooklyn . NY

• Brown Univ. Bucknell Univ. Califo rnia Inst. of Technology
Providence, RI Lewisbu rg, PA Pasadena , CA

Institute for Transportation Studies Ilniversity of California University of California
Berkeley, CA Richmond . CA Davis, CA

California State Univ. U C L A Univ. of California
Long Beach . CA Los Angeles. CA Lo s M amo s . NM

Univ . of Southern California Univ . of Californ ia California Sta:e Univ. Northridge
Los Angeles, CA Los Angeles , CA Northr idge , CA

- • Carnegie Mellon Univ. Case Western Reserve Univ. U n i x .  of Chicago
Pittsbu rgh, PA Cleveland, OH Chicago . II

Chico State College u niv. of Cincinnati Claremont Colleges
Ch ico, CA Cincinnati , OH Claremont , CA

Clarkso n College Clemson Univ. Cleveland State Univ.
Potsdam , NY Clemso n , SC Cleveland . OH

Univ. of Colorado Colorado State Univ. Columbia Univ.
Boulder , CO Fort Collins. CO New York , NY

Univ. of Connecticut Cornell Aeronautical Laboratory Cornp ll Univ ersity
Storrs ,  CT Buffalo. NY I thaca . NV

Dartmouth College Del Mar Tech Inst Univ. of Denver
Hanover , NH Corpus C h r i s t i . TX Denver . CO

Drexel Univ. Dudley Observatory Dutche ss Coiiinunity College
Philadel phia , PA Latham . NY Poughkeepsie . NY

Env. Action Foundation tmbry Riddle Aeronaut ical Univ. Eng inee r ing  Societ ie s  L ib ra ry
Wash i ng ton , DC Daytona Beach , FL New York , NY

Ensan ian Physicochemical Inst. Fairfield Univ. Fairleig h Dickinson Univ.
Eldred. PA Stamford, CT Teanec k , NJ

Flight Safety Foundation Flight Transportation Lab. MIT Florida Institute of Technology
Arlington , VA Cambridge . MA Melbourne. FL

Florida International Univ. Florida Technological Univ. Flori da State Univ .
Miami , FL Orlando, Ft. Tallahassee , F1

Univ. of Florida Fort Hays Kansas State College Franklin Institute
Gainesv i l l e ,  FL Ha ys , KS Philade lphia , PA

Garbell Research Foundation University of Georgia Geneseo State tlnie .
San Francisco, CA A thens, GA Geneseo , NY

George Washington University Georgia Inst. of Tech , Golden Gate Co l l e ge
Washington. DC A tl an ta , GA San Francisco, CA

• Hartford Graduate Center Harvard Business School Harvard University
Ha rtford , CT Boston , MA Caetridge , MA

__

- 
. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Univ. of Hawaii Herbert LeMa n College Iio fstra Univ .
Honolulu, HI Bronx , NY Hempstead , NY

Univ. of Houston Howard Univ. Libraries Un iv. of Idaho
Houston , TX Washington , DC Moscow , ID

Idaho State Univ. Southern Illinois Univ. Univ . of Illinois at Urbana
Pocate llo , ID Car bonda le, IL Urbana, IL

Univ.  of Illinois Northern Illinois Univ. I l l i n o i s  W esleyan Univ .
Chicago, IL DeKalb . ILL Bloomington , IL

In diana Inst. of Tech. Ind iana University Institute for Defense Analysis
Ft. Wayne, IN Bloomin gton , IN Arlington , VA

Inst.  for Publ ic  Trans. Inst. of Public Administration The Inst. on Man & Science
New York , NY New York , NY Ren~selae rvi lle . NY

Univers i ty  of Iowa Iowa State Unive r s i ty  John Crerar Library
Iowa City , IA Ame s , IA Chicago , IL

Johns Hopkins Univ. Johns Hopkins Univ. Joint University Libraries
Lau rel . MD Baltimore, MO Nashv ille, TN

Kansas State Univ. Kent State Univ. Univ . of Kentucky
Manhattan . KS Kent , OH Lex i ngton , KY

Kirkland College Letourneau College Long Island Univ. of Brookvi lle
Clinton . NY Longview , TX Greenvale, NY

Loui s iana Pol ytechnic Inst. Louisiana State Univ. Univ . of Maine
Ruston , LA Baton Rouge, LA Orono . ME

M ankato State U n i v .  Ma’rquet te U n i v .  U n i v .  of Mary land
Mankato, MN Mi lwaukee .  WI Col lege  Park , MD

Univ. of Massachusetts Maxwell School Memph is State Univ.
Amherst, MA Syracuse , NY Memphi s , TN

Miami Univ. Univ. of Michigan Michigan State Univ.
• Oxfor d , OH Ann Arbor , MI East Lansing , MI

Univ . of Minnesota Mississippi State Univ. Univ. of Missouri
Minneapolis, MN M iss State, MS Columbi s , MO

Univ. of Missouri Montclair State College Univ. of Nevada
Rolla, MO Upper Montcla ir , NJ Reno, NV

New England Aeronautical Inst. Univ. of New Hampshire New Haven College
Nashua, NH Durham , NH West Haven , CT

New Jersey Inst. of’ Tech. Univ. of New Mexico New Mexico State Univ.
Newark , NJ Albuquerque , NM Las Cruces , NM

City College State Univ. of New York State Univ. of New York
New York , NY Albany. NY BuYfa lo, NV

New York State College of Ceramics State Univ. of New York State Univ. of New York
Alfred , NY For t Schuy ler , Bronx, NY Stony Brook , NY

No: Carol ina A & T St. Univ. Univ. of North Carolina North Carolina State Univ.
Greensboro, NC - 

Chapel Hill , NC Ra le ig h , NC

Northeastern Univ. Nort heastern Univ. Northwestern Univ. Trans. Ctr . Lib.
Boston , MA Medford , MA Eva nston , IL

Univ. of Notre Dame Ohio University Ohio State Univ .
Notre Dame, IN Athens, OH Columbus, OH

Univ . of Oklahoma Oklahoma State UNiv. Oregon State Univ.
Norman. OK Stillwatev’ , OK Cor vall i s, OR

Penn State Penn State Trans. & Tr. Sfty. Ctr Univ. of Penn
Middletown , PA University Park , PA Ph iladelphia, PA

• Pepperd ine U n i v .  Phi l l i p s  U n i v .  U n i v .  of Pittsburgh
Los Angeles , CA (mid , OK Pittsburgh , PA

Polytech Inst. of Brooklyn Polytech I n s t .  of New York Post College. L. I .
Brooklyn , NY Fansi ngda le , NY Long I s l a n d ,  N Y

Princeton Univ . Providence Coll ege Purdu e Univ.
Pr inceton , NJ Providence, R I West Lafayette , IN

_ _ _ _  _ _ _ _ _  

_ I
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5. U.S. ACADEMIC, RESEARCH, AND PROFESSIONAL INSTITUTIONS (Continued)
Rensselaer Poly technic  I n s t i t u t e  U n i v .  of Rhode I s lan c Rochester Inst.  of Tech.
Troy , NY Kingston. R I Roc hester , NY

U n i v .  of Rochester Rose Polytechnic Inst .  Rutgers Univ .
Roches ter , NY Terre Haute, IN New Brunswick , NJ

St. LouiS Univ. San Antonio College San Diego State Univ.
St. Louis, MO San Anton i o , TX San Diegc , CA

San Jose State U niv. San Francisco State College Univ. of Santa Clara
San Jose , CA San Franc isco. CA Santa Clara, CA

Smithsonian Nat I Air 8 Space Mus. Univ. of South Carolina Southeastern Mass Univ.
Washington , DC Colu mbi a , SC North Dartmouth , MA

Southeastern Okalkoma State Univ. Southern Illinois University Southern Research Institute
Durant. OK Carbondale , IL Birmingham , AL

Soutnwest Resea rch Insti tu te Stanford U n iv. Stanford Research Inst.
San Antonio, TX Stanford , CA Menlo Park , CA

Inst. of Urban Transportation Temple Univ. Univ. Tenn. Transportation Ctr .
Syrac use. NV PP ui l ac 1e lph i a .  PA Nashv ille, TN

Texas Transportation Zn s t .  Texas State Technical Inst .  Texas Tech. U n i v .
Colle ge Station . TX Waco , TX Lubbock . TX

Univ. of Texas at Arlington University of Texas Univ. of Toledo
Arlington , TX Austin . T X Tole do , OH

United Tech. Research Center Tn State Univ. Troy State College
East Hartford . CT Angola , IN Troy , AL

Tulane Univ. Library Univ. of Tulsa Union College
New Orleans . LA Tulsa , OK Schenectady. NY

Utah State Univ. Univ. of Utah Vanderbilt Univ.
Logan . UT Salt Lake City, UT Nashv i lle, TN

University of Virginia Univ. of Washington Washington Univ.
Cha rlottesville , VA Seattle, WA St. Lou is, MO

Washington State Univ. Wayne State Univ. Wesleyan Univ.
Pul l man . WA Detroit, MI Middletc,wn , CT

West Virginia Univ. Western Michigan Univ. Wichita State Univ.
Morgantown , WV Kalamazoo . MI Wichita , KS

Univ. of Wisconsin Univ. of Wisconsin Univ. of Wisconsin
Madison , WI Milwaukee , WI Green Bey. WI

Worcester Polytechnic Inst. Yale  Univ.
Worcester , MA New Haven , CT

— - .—. 
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Univ. of Adelaide Adviesburg Voor Verkearsordening Air Canada
Adelaide, Soutf Aus tralia Deventer , Holland Montrea l , Que. , Canada

Air Canada Air Canada Air Finance, Int ’l , Inc.
Malto rl . On t. . Canada Dor val Int l Airport, Que. . Canada E l k  Grove V i l l a g e ,  IL

Air Transport Bureau Air France Airlift Int l . Inc.
Montreal , Qu a . .  Canada Paris . France Washington , DC

A lberta Policy PIng B Research Alcan Shipping Services Alcan
E&.onton , Alberta, Canada Montreal . Qua., Canada Port Alfred . Qua., Canada

Al can Algo u na cent r a l  Ry A l i s t a i r  Tucker  Assoc.
Toronto, Ont. . Canada Sault St. Marie , On t. , Canada London , England

A l u m i num Co. of Canada Aluminum Lab Ltd Ainenage Urbain De lav il le
Montreal . Qua.. Canada Knorston , Ont. , Canada Montreal . Qua., Canada

Austrian Airlines Auto Trans. Assn . of B .C . Aviation Planning Ser . Lt d.
Schwarzenber g Platz , Au stria Burnaby, B .C.. Ca nada Montreal • Qua.. Canada

A viation Statistics Centre 8. A. 8 H. Canada , Ltd. Peter Barnard Associates
Ott awa , Ont .  , Canada Toronto, Ont. , Canada Toront o .  Ont.  , Canada

Barr i sc e r s  & Solicitors Ben &ur io n  U n i v e r s i t y  of the Negev Beauchetnin , Beaton , La Point
Ottawa , Ont ., Canada Beer-Shava , Israel Montreal , Que. , Canada

Unix of Birm ingha n Univ. of Brist ol British Aircraft Corp.
Birn’ u ru gh arn . England Bristol , Eng land Wlybridge , Surrey. Eng lan d

B r i t i s h  Sirway s B.C. Inst. of Technology B. C. Ma ritime Employers
Ye,. icr ~~. NY Barnaby. BC. Canada Vancouver , BC , Canada

B. C.  Tree F r u i t s ,  Ltd .  Univ. of British Columbia British Embassy
ke lowna , 12 C. • Canada Vancou ver . B.C. • Canada Washington , DC

Briti sh Interplanetary Society . Ltd. British Library Brown & Ryan , Ltd.
London . SW , England Wetherby . Yorkshire, England Montreal , Qua., Canada

Bruinett e Kruger & Assoc. Bundesanstalt fur Flugsicberung Burlington Dept. of Transp. & Cosin .
Braar fontein . South A frica Frankfurt (Main), Germany Burlington , Ont. , Canada

Buro Goudappel & Coffeng BV C. P . Air Univ. of Calgary
Deventer . Th e Nether lands Vancouve r, B.C . • C anada Ca lga ry .  A lbe r t a ,  Canada

Canada P1 . Division Western Reg. The Canada Systems Group Canadian Auto Trans.
Cal gary . Alberta. Can ai a Miss issau ga , Oust., Canada Ottawa , Ont. , Cana d a

Can adian Chamber of Shipping Canadian Defense Research Staff Canadian Good Roads Assn .
Ottawa . Dnt. , Canada Washington . DC Ottawa , OnE., Canada

Cana dian Gen . Transit Co. Canadian Imperial Bank of Coimnerce Canadian Industries Ltd.
Montrea l . ~~~ Canada Toronto. Ont., Canada Montreal , Que.. Canada

Canadian Ind. Traffic League Canadia n I C A D Canadian Manufacturers Assoc .
Toronto. Ont., Canada Montreal , PQ, Canada Toronto, Ont., Canada

Canadian Motor Coach Assn. Canadian Nat l Rys . Canadian National Rys.
Toronto, O us t . .  Canida Montreal , Que. , Canada Toronto, Ont., Canada

Can~Lease I ran sp. (quip. Canadian National Railway CN Terminal Bldg.,
Montrea l , Qua.. Canada Cdmonton , Al berta, Canada Moncton , NB , Canada

Canadian Overseas Shipping Canadian Pacific Express Canadian Pacific Rys.
Mor’c real , Que., Canada Toronto. Oust., Canada Vancouver , BC, Canada

Ca nadian Pacific Ry . Co. Canadian By. Labour A ssn. Can. Surface Trans. Admin.
Montreal ,  P.Q., Canada Ottawa , Ont . , Canada Ottawa , On t . .  Canada

Cana dian Timken . Ltd . Canadian Trailmob ile Ltd Canadian Transport C 0 n .
Dorval , Que ., Ca nada Brantford . Ont. • Canada Ottawa , & u t . ,  Canada

Canadian Dept. of Trans. Canadian Trucking Assn. • Carleton U n i v .
Ottawa , Ous t. • Canada Ottawa , Dot. • Canada Ottawa , O u s t . ,  Canada

0. N . Carr & Assoc . Centra l Organization INO Centre de Documentation de t’Annement
Ottawa , Ont. ,  Canada D el f t .  The Netherlands Par i s ,  France

Centre Na tional D ’E tu d es Spat iales Chartered Institute of Transport Chevalier Associate s
Toulouse , France London , En g land Montre al , Que., Canada

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _
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Civil Aviation Branch Civil Aviation Authority Civi l Avi ation Department
Ottawa , Oust. , Canada London , England New Delhi , India

Cla rke Traffic Servicas Cominco, Ltd Coini sion Nacional de Invest igacio nes
Mon treal , Que . • Cana da Montrea l , Qua., Canada Buenos Aires , Argentina

Cons igllo Naziona la Della Richerche Consolidated Equipment Co. Cranfield Institute of Technology
Rome , I t a l i c  Montreal , Q ua . .  Canada Cranf i e ld  Bedford , England

Dal Pi ou s le univers i ty  Danish Defence Research Board Danmarks Tekniske Bibliotek
Hal ifa x , NS , Canada Kobenhavn . Denmark Lyn gby , Denru ark

Da vis B Co. De l euw Cathe r Canada,  Ltd .  D e l f t  U n i v e r s i t y  of Technology
Vancouver , BC. Canada London . Oust., Canada Delft , Holla nd

Department of Defence Department of Defence OFA L B Zen t ras te l l e  Fuer L u f t - U
Adel a ide, 5A . Australia Melbourne, Victoria, A ustralia Rauurfahrt

Muenchen , Western Germany

N. H. Dillon , Ltd Direccion General Aeronautica Civil Directorate of Civil Aviation
Ottawa . Oust., Ca nada Me xi co de M exico Oslo . Norw ay

Di rection &enerale de l’Av iat lon Dominion Foundries & Steel Downsviaw Dept. of Transport
Civ il e Hamilton , Ont. , Canada Downsview . Ont. , Canada

Paris. France

ERCO Chemicals Eastern Canada Stevedoring Eastern Provincial Airway
Toronto, Ont. , Cana d a Mon tr eal , Qua.. Canada Duvarnay, PQ, Canada

Eas tern Pr ovincial Airway 1. Eaton Co., Ltd. Univ. of Edinburgh
Montreal , Qua., Canada Toronto , Ont. . Canada Edinburgh , Scotland

C i ty  P lann ing  Dept. ~ gyp t a i r  Euroc ontrol
Eyuonton . Alberta , Canada Cairo, Egypt Bruxel les . Bel gium

Falcon bridge Nickel Mines Fed . Coinn . & Na y . Co . ,  Ltd. First National City Bank
Toronto, Ont. , Canada Montreal , Qua., Canada Manila, Philippines

Fokker-VFW International BY Dept. of (con. Growth French Embassy
The Netherlands Fr4ericton , NB, Canada Washington . DC

Fruehauf Trailer Co. Fuschino & Assoc . Ltd. Univ. of East Ang lia
Quebec, Quebec, Cenada Levis, Quebec , Canada Norwich , Eng land

Gendron Lefebvre & Assoc. Germa n & Milne Gibson Shipbroke rs , Ltd
Choeiedey , Qua., Canada Mo n t real , Qua., Canada Montreal , Que. , Cana da

Goliad Oil $ Gas Co. Goodcbild Research Studies Greater Vancouver Peg. 01st.
Calga ry, Al berta. Canada Burns ide , South Australia Vancouver , BC , Cana da

Government of Canada Halco, Ltd. Ha lifax -Dartmouth Port
M ano t i ck , Ont .  , Canada H a l i f a x , NS , Canada H a l i f a x . NS, Canada

Dept. of Develop & 1us d. Scm . I4arrilt ~n St. Ry. Co. Hawker , Siddeley. Canada
Hal ifax , MS. Canada Hamilton , Ont., Canada Montreal . Qua.. Canada

Heb rew U n i v .  Hed lin , Menzias & Assoc . C. D. Howe Co., Ltd
Jerusalem, Israel Toronto , Ont .  , Canada T.sinder Bay. Oust., Cana da

Howe International I B C Holder , Ltd. 1 8 I Group
Montrea l , Qua., Cana da Montreal , Qua . ,  Canada Toronto , O n E . ,  Cana d a

I mperial  A i r  Ltd Imperial Oil Ltd I m p e r i a l  College of Science & Tech
Toronto. Ous t. Candad Toronto . Ous t .  • Canada London , England

1usd . Tra de Traffic SErv. Indian airlines Corp. Indian Institute of Science Lib.
Ottawa . On E . Ne. Delhi . India Bangalore , India

Indian Institute of Technology Indian and Northern Affairs Indian Space Research Organization
Madras, India Cal gary , Alberta, Canada Bangalore , India

Indonesian National Aero. & Space Inst. Inaco Director Genera l Institut e of Air Transport
Djakarta, Indonesia Madrid. Spain Paris , F rance

Instituto de Pesqu isas E spacia is Inst. for Road Safety Research SWOV The Chartered Inst. of Transport
Sco Paulo, Brazi l  Voorburg, Holland London , Eng l an d

Madrid Space Station In t ’ l  Federation of Airline Pilots Israel Inst. of Tech .
Madrid, Spain London . Engla nd Haifa , Is rael
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6. NON-U.S. AND INTERNATIONA L ORGANIZATIONS (Continued)
International Air Transport Assn . Int l drotherhood of Teamsters Int ’l Civil Aviation Organization
Geneva. Switzerland Washington . DC Montreal . Qua. Canada

In t ’l  Surv ey s. L td Int ’l A i r Transport Assoc of Amer. Japan Inforina . Center of Science & Tech
Montrea l . Qua. ,  C anada Wash ing ton , D . C .  J a ma ica ,  NY

Johnston T e r m i n a l s  KLM Royal Dutch Airlines Kobenhavns Universitet
Vancouver . BC , Ca nada Sch iphol Airport , The Netherlands Kobenhavn . Deivnark

kates . Peat, Ma rwick & Co. Katas, Peat, Narwick Laborda Sima t Ltd
Toronto, Ous t . .  Canada Montreal . Q ua . ,  Canada Calgary ,  A lberta .  Canada

Lalonde Va l ois Lamarre Bibliotheque Universite Level University of Leeds
Montreal , Que., Canada Quebec, Que, Ca nada Leed s , England

Lever Bros. Ltd Univ . Of Leicaster M .D. Lea & Assoc .
Toronto, Ont., Canada Leicester , Eng land Dakvi ll e, Ont. , Cana da

N . D. Lea & Assoc. Transad House Loughb orough Unh . of Tech.
Vancouver . BC. Canada London . Eng lan d Loughborough , Leicestershire . Eng.

Univarsidad de Los Andes Lufthansa Germa n A i r l i n e s  MLW-Worth ing ton , Ltd
Bogota , DC. Columbia Airport, Hamburg, W. Germany Montreal ,PQ, Cana da

Macguarie University Del Area Mat Dc Madrid -Cidanm i Univ. of Manchester
Sydney . NSW , Austr alia Madrid . Spain Manchester , Eng land

University of Manitoba March Shipping Ltd Adm . Voie Maritim St. Larnt
Winnipeg, Manitoba, Canada Montreal . Que.. Canada Ottawa . Ont. . Canada

Maritime Trans. Cons. Marketing Services Universite D’Aix-Marseil la
Moncton , NB. Canada Montreal . Qua., Canada Marseille, France

McAllister Towing Ltd McDougall Consultants McGill University
Montreal , Qua.. Canada Kingston , Ont., Canada Montreal , Qua., Canada

McMaster Univ. Melbourne Dept. of Transport H. W. Menzias Group Ltd
Hamilton , Oust., Canada Melbourne, Australia Winnipeg. Mani toba

I
Matra-Sarvice Metro Plan Review Middle East Airlines
Paris . Franca Toronto, Oust. • Canada Biarut, Lebanon

Middle East Tech Univ . Ministry o~ Defence Ministry of State
Ankara , Turkey Orpington , Kant, England Ottawa , Oust. • Cana da

Ministry of Transport Ministerie van Econounische Zaken Ministry of Transport & Come.
Ottawa . Ous t . ,  Canada ‘S- Gravenhage, The Netherlands Toronto, Ous t . ,  Canada

M itsub ishi Heavy Industries Ltd Monsanto Canada Ltd New Montreal Inter Airport
Tokyo . Japan Montreal . Quebec , Cana da Mo ntreal , Quebec, Canada

Montreal Port Council Montreal Shipping Co. Univ. de Montreal
Montreal , Qua.. Canada Montreal , Qua., Canada Montreal , Que., Canada

Nago ya Univ. National Aeronautical Laboratory National Aerospace Laboratory
Chih us a .Ku Nag oya -Shi Japan Bangalora , India Chofu -City, Tokyo , Japan

National  Aerospace Laboratory NLR Ilational Development Agency of Japan N at I . Harb ours Bd .
im~ter dam . The Netherlands Minato-Ku Tokyo , Japan Ottawa , Ont. , Cana da

National Harbours Board National Research Council National Steel Car Corp .
Montreal . PQ, Canada Ottawa . Cana da Ham i l ton. O u s t . ,  Canada

Nat ional  Steel Car Corp. Nether lands  Armed Forces Univ. of New South Wales
Mon treal , Que., Canada The h ague , The Netherlands Ken singt on ,NSW . A u s t r a l i a

Memorial Univ. of Newfoundland Newfoundland Steamships Norda ir Ltd
St. Johns, Newfoundland , Canada Halifax , US, Canada Dorval , PQ, Canada

NOr sk Sen ter for Informatikk NSI ~orthemn Transp. Co. Observatorlo Astronounico Naclona)
Oslo, Norway Edmo nton , Al berta , Cana d a Bogo ta. Colom bi a

Osgoode Hall Law School Ottawa Dept .  of  No. Af fa i rs  Ottawa Dept .  of Supply & Ser v .
Dow us svil le, Oust. • Canada Ottawa , Dot ., Cana da Ottawa. Oust. • Canada

Ottawa Dept. Mines $ Tech. Surveys Ottawa Dept. of Industry Dept. of Supply & Services
Ottawa , Oust. • Canada Ottawa , Oust., Cana da Ottawa , Oust . ,  Cana da

Dept of Urban Planning Ontar io Pith of Trans. $ Coa miun ica t lons Dept. of Finance
Toronto , Oust . ,  Canada Downsv iew , Oust . ,  Canada Ottawa , Ou st . ,  Canada

Operational Research Airport Planning B Researc h Air  Trans p ort Cmeuu itt ee
Ruisli~ Middlesex , England Ottawa . Oust.. Canada Ottawa , Oust.. Canada
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6. NON-U.S. AND INTERNATIONAL ORGANIZATIONS (Continued)
A. C. Parker B Assoc. Phys ical Research Laborato ry Politecnico di Torino Instituto
Hami lton , On t. , Canada Ahmedabad, India Torino , Ita lia

Procar , L td. Procor , Ltd. Provost tartuge, I nc.
Montreal . ~ e.. Canada Oak vi ll e , O n t .  , Canada Anjou , Q u a . .  Cana da

,u a n ’~as Airways. Ltd. Canadian Inst. of Guided Ground Trspt Quebec & Ontario Trans. Co.
Sydney, Australia ~1n gston , Ont. • Canada Montreal . Qua ., Ca nada

Quebec Iron & Titaniu m Quebec Tariff Bureau . IOC RYAF Academy
Sorel . P.o., Canada Montreal , P .Q., Canada Point Cook . Victoria . Australia

Ra i lway Assn . of Canada Read, bOorheas & Assoc . Regina Dept. of Municipal Affairs
Montreal , Due.. Cana da Don Mills. Ont. • Canada Regina . Sask . , Canada

Regina Transit System Resource Devel . Assoc . Ltd  Direc tor  of C i v i l  Aviation
Regina , Sask., Canada Winni peg . Man ., Can ada Raykjavik Airport , Icela nd

Roads & Trspc Assoc . of Canada Rolls-Royce Ltd Ronsco Supply Co.
Ott awa , Ont., Canada Derby. En gland Montreal . Due.. Canada

Royal Aeronautical Society Ro~,l Aircraft Establish ment Roya l Radar Establish ment
London . England Farnb orough , Harp sb ire . England Ma lvem n . Worcester shira . England

M inistry of Civil Aviation Saguenay Shipping . Ltd. St. Lawrence Seaway Authority
Moscow , USSR Montreal , Due.. Canada Cornwall . Ont. , Canada

St. Lawrence Seaway Saskatchewan Dept. of Hwy . Trans. University of Saska tchewan
Ottawa , Oust.. Canada Regina, Sank.. Can ada Regina . Sask . • Canada

University of Saskatchewan Satra Saudia Airlines
Saskatoon , Sa sk .  • Canada Montreal . Due.. Canada Saudi , A rabia

Scandinavian Airline s System Scarborough College. Univ. of Toronto Science Council of Canada
Stockhol m . Sweden West H i ll , Ont ., Cana da Ottawa . Ont . • Canada

Seaspan Interna tional Ltd. Seaboard Shippi na Co. I . P . Sharp A ssociates , Ltd.
Montrea l , Due.. Canada tancouver , BC . Canada Toronto , Ont ., Ca nada

Simon Fraser Un iv. Simpsons-Sa ars Ltd. Siropen Co.
Burnab y, BC . Canada Toronto, Ont.. Canada Montreal . Due., Cana da

W ilbur Smith Associates Soo Security SORES , I NC.
TOronto, Ont., Canada Reg ina, S a sk .  , Canada Mont rea l , Du e . .  Canada

Soulanges Cartage & Equip. South African Council for Scientific Staunton Trarispt Dcv Agency
Montreal , Qua., Canada B Industrial Research Staunton , Ca nada

Pretoria , South Africa

Air Ministr y SRI-DC Statistics Canada
Madrid , Spain Colonibo . Republic of Sri  Lanka  Ot tawa , On t . . Canada

Steel Co. of Canada . Ltd. W . Strok & Assoc . Swan Wooster Eng l . Co.
Hamilton , Oust., Canada Toronto . Ont. , Canada Vancouver . BC . Canada

Swedish Defence Material Adm in . Univ. of Sydney lechnische Hogeschool-Delft
Stockholm . Sweden Sydney , NSW . Australia Delft . The Netherlands

Univ. of Thessa loniki Tokyo Astronomical Observatory Univ. of Tokyo
Thessaloniki . Greece Tokyo, Japa n Tokyo , Japan

J. H. Tom l inson B Assoc. Toronto Area Transit Operating Auth. Univ. of Toronto
Burlington , Oust., Canada Downsview , Oust.. Cana da Down svl ew . Oust., Canada

Tracked Hovercraft Ltd. Traffic Engineering & Contro l Transport Canada - Air Planning
Cambridge, Eng lan d Lon don , Eng land Ottawa . Ont. , Canada

Transport Policy & Research Dept. of Transport Transport B Econ . Research
Ottawa , Ous t . ,  Canada Victoria, BC. Canada Croydon , Surrey . England

Trans. Mt. Oil Pipe Line Co. Transport Assoc . of Ontario Transportation Development Agency
Vancouv er , BC, Canada Re xda le , Oust., Canada Montreal , Qua., Canada

Transpo rt $ Rd Rsch Lab. Tr ans .  R et .  & Den.  D i v i s i o n  Tr imac , Ltd .
Crowthorne , Berkshire , England  Edm onton , Alber ta , Canada Ca lgary ,  Alber ta ,  Canada

H. M. Trimble & Sons Ltd. Trucking Assoc . of Quebec Outer Space Affairs Group-UN
Calga ry. Al berta, Canada Montreal , Que. • Canada New York , NV

UN Transport Section Van Ginkel Assoc . Ltd. Vancouver Wharves
New York , NY Mon treal , Que ., Canada N . Vancouver , BC , Cana da
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6. NON-U.S. AND INTERNATIONAL ORGANIZATIONS (Continued)
tiniversfdad Centra l de Venequal2 Von Karina n Inst. for Fl uid Dynamics F . K. Warren , Ltd .
Caracas , V enezuela Rhoda St. Genese, Bel gi um H a l i f a x , MS . Canada

Univ. of Waterloo Waldwood of Canada , Ltd. Whiteknights
Waterloo, Oust., Canada Vancouver . BC. Ca nada Reading, England

U n i v .  of Winn ipeg  U n i v .  of the Witwat ersrand York University
Winnipeg, Man., Canada Johannesburg, South Africa Downsviaw , Ont. , Canada

Zurich Ing Buro
Zur ich , Switzerland
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