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FOREWORD

In June of 1966, the Center for Architectural Research began a study of
"Facility and.Equipment Needs to Meet SUNY Progiams in Electronic-Based
Resources and Learning” for the Office of Facilities Programming and Resecx'réh,

State University of New York,

The study was initiated in recognition of the fact that SUNY is undergoing an
extensive expansion program, involving both the development of existing cam-
puses and the creation of totally new ones. Parallel o this expansion is d bur~
geoning of instructional technology and new gapproaches to teaching, lgzaming,
anoi the use of information on the college campus. Since the architectural pro-
gramming for new campus buildings must be accomplished years in advance of
occupaincy, o study of the new technology and ifs facilities impliccﬂoré% seernad

to be in order.

The first effort involved the compilation of technological data and the prepara-
tion of an interim report detailing the current state-of~the-art of educationdl
technology. Using the results of that survey, detailed programming informaticn

was developed and is presented herein.

This report suffers from two inherent limitations which ought to be noted at the
ouiset:

1. It cannot possibly claim to be comprehensive; new cauipment cre!
. t ’ VI




systems of equipment are constantly thrust onto the educational

market. It does, however, represent what the writer considers
to be the most significant and far-reaching developments.
2. It is not oriented to programming facilitics for one particular

campus. Without the establishment of campus-wide policies

concerning the use of these electronic resources and systems, de-

tailed and accurate predictions of types and sizes of spaces often
C

becomes difficult.

The report begins by examining the functional bases for the use of electronic

¢

resources, and then presents four major resource "systems" that may be esta~

! comments and

)
i

blished on campus. Each resource system includes some genera

a number of "Facility Data Sheets" giving programming data.

It is important to recognize that the Facilities Data Sheets present information

about a type of area which must be provided; the determination of how many

areas is the task of the individucl building program.
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THE FUNCTIONS | 1

a method of atfack

Before investigating the facilities implications of electronic resource sys-
tems on the university campus, it is necessary fo,
1. Investigate what happens on campus,
2 Note the electronic resources available or projected to help ac-
c'orﬁplish these functions,
3. Group the electronic resources into their generic groups or "sys-
tems”, | |
. 4. Speculate on how these resource systems hay be handled on gfif—-
ferent campuses or in different situations, and,
5. Finally establish planning and programming data for the housing

]
.

of the functions and their electronic resource systems.

The development expressed in these five steps is an important one; it is
spurious to dive directly into facilities implications until the "what",
"why" and "how" aspects of the resource systems themselves are pre-

sented.

This Part of the Report seeks to accomplish, in broad terms, the first four |
tasks; the remaining sections will present the facilities implications of rthe

primary resource systems indentified in Part 1.
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the functions of the university o

It is no gicat secret that many activities, all related in some way to the
mission of the college or university, toke place on its campus.* Somce 1
relate direcily to the teaching-leaming processes, others relate much

less directly. All, however, create demands on the electronic resourges

|
and resource systems to be used on campus, “
Any effort to subdivide the functions of the university is bound fo rajse
questions; the complex interreiationships nearly defy categorization. / “

The foliowing breakdown of university functions is used for discussion

o

purposes, and is not inanyway intended to be "final" or "complei'e";{'
1. EXPOSITION OF INFORMATION, or the direct communi-‘
cation of data from person (or meliviing device) to person,

The principals in the communication process may be the stu-

dent, the teacher, the researcher or the administrator,

| 2, SEARCH AND RETRIEVAL OF INFORMATION, or the placing
E and fulfilling of requests to some information store, Any of |

the persons above may be involved; the information store may

*"Campus” will be used in this report to designate one discrete unit of
the State University of New York - this unit may or may not possess o
"ecampus" in the fraditional sense, , - ' ‘

:
E
i
i
i




be very crude (a handwritten set of noi'es)v, partially {'orm;uli:md

(@ book), or very highly formalized (a computer storage bank),
Likewise, the method of scarch und retrieval may or may not
demand the intervention of electronic means.

MANIPULATION OF INFORMATION, or the need to act on,
modify, purge, or otherwise "use" re?rieveci data. The user may
be any of the above, and he may want to restore the data fo ’315 -
original location when he is done. This includes the highlyf‘com-
plex updating of research data, the administrator's need to change
enrol Iment data, or the student's need to compare his voice aigczinsf

i

a pre-—recorded sound track in language training.
EVALUATION OF PERFORMANCE, or the need fo detect pf’%rforu
mance, evaluate it against some norm or goal, create ¢ diqénos'ric
and communicate that diagnostic to the person or thing evaluated.
While this function necessarily emph;zsizes student evaluation, many
other evaluations are also taking place on the campus (evaluation
of teaching perforinance; evaluation of usefulness of materials in

the library; evaluation of research resulis).

GENERAL ADMINISTRATION, or the need fo allocate and account




for all the resources (people, materials, money, time, space)
owned or used by the university. |
It is obvious that these functions cannof occur in isolation from oﬁe another,
The "model " presented on page 5 portrays one attempt at showing their in-
terrelationships; however crude, it tells us that it will be difficult to dic~
cuss one without at least considering the others.

exposition of informafion | "

It is easiest - although not entirely accurate ~ to think of "feaching” as the
exposition of information from teacher to student. All persons on the college
campus, however, are constantly engaged in the exposition of information

to each other; the student makes a class presentation, the teacher exgﬂc;)unds ‘
on the steps of the student union, the president goes on the air to ex;'j.lain

a new policy,and the researcher presents his latest findings at a session of

his peers.

A great deal of exposition takes place without the intervention of electronic
resources: the human voice and the printed page (manually retrieved and

used) have been and are destined to persevere as the prime techniques for

exposition.
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More and more electronic resources are being used to make the exposition
process more effective, more economicul, or to carry ifs message to more |
people, Examples include,

1. The use of "learning aids" in the presentation of materials
!
(large graphics, projected materials, audio and video re~ '
cordings, efc.).

2. The use of audio signals (telephone) to make exposition and com-

munication direct and instantaneous .

3. The use of braodcast media (radio and television) to carry the

message fo large numbers of persons, |

The expositions; then, may use electronic resources as AIDS in enhanc-

ing the communication, or it may make them an integral part of the pro-

/

cess. ' 4

Electronic resources that may be used for exposition functions may include,

audio recorders, to play back recorded information ‘ |
phonographs, for the same purpose 1
transparency projectors |

slide projectors

motion picture projectors

microscopic slide projectors

internal television to magnify materials
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telovision, to present information originating in a wide

variety of locations
" video tape recorders, to play back video information

telephones, to hear pre~programmed messages and to
carry lectures from place to place

dial acces: devices, to quickly access and play back
ready-stored audio and video information

compulers, to access pre-progiammed expository material

search and retrieval of information

Information storage, search and retrieval is a fundamental function on the
college campus. Not only must the student underiake research and re-

trieval (formal and informal) as part of the teaching~learning situation; the

+
+

teacher, too, must engage in parallel processes in the development of

leaming situations and materials. Adminisirators must constantly find filed

data to perform their daily tasks, and the informationretrieval process is,

of course, basic to the reseairch sector on campus. i
i

The information stored on campus may be exi'r(;mely all-inclusive, fd"r broader
in scope than the kinds of data stored in the tiaditional library. It may in-
clude,

reference and rescarch items, ds now coliected in the library or

elsewhere
archieval items, as now in the library and elsewhere




research papers and fracts, completed or in progress.

instructional materials, including audio~visual items,
programmed sequences, efc,

computer programs and program documentation

confenis of various administrative files

data pertaining fo students, faculty, facilities and
other resources

Because it is approached in different ways, suggesting differing resources
systerns and differing fucilities implications, it is handy to think of the’

campus information store as containing two fundamental classes of inf'o..;r-
mation:
1. INDEX INFORMATION, which is information c;boui' infovrrn'flc:iion,
including tags and labels for the items fully included in the i{n;-

formation store, and,

2, COLLECTION INFORMATION, which broadly refers to the full

3.
Y

documents in the inforrsiion store, |

ot

It is impossible fo completely enforce the difference between these hwo
melasses” of information; nor does the distinction imply that the user dzals
only in one closs in any one sitting, Looking for a library-stored item, for
instance, the user usually starts af the index level, secking tags and descrip-

tors rather than the full item itself; when he finds the appropriaie tags, he




learns the location of the collection item, and finds the item (which, in

turn, might suggest other index leads),

The charts on the next pages present the different approuches to storing,

accessing and using both fypes of information. The differences are sig~

4
1

nificant, since they dictate different electronic resources for access, re-

trieval and display.,

As can be seen from the use patterns for ~ach class of information, the

high-speed computer is the "ideal” electronic resource system to access
and retrieve index information. The large (but formal) data base, thg exis-

"

tence of many descriptors and sort keys, the need to accommodate mény

different approaches for retrieval, the required access speeds, and the ad-

4

vantages of remote access all serve to reinforce this position,

As can be seen from the tabulation on page 12, there is no "ideal" electronic
resource for accessing all parts of the collection. Based on the segment of
the collection in question, the approach may include,

manual refrieval and hardcopy facsimile

microform (manual access and display)

microform (aUtomatic randori access)

manual checkout of audio items and equipment

manual checlout of audio~video items and equipment

distribution of audio materials, based on manual or automatic request
distribution of video matericls, based on manual or automatic requeost
digital computer, possibly augmented by audic and video devices

i
o
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COMPARISON OF "[NDEX" AD "COLLECTION" INFORMATION TYPES AND USES

indox information

collection informaiion

1

DESCRIPTION

INFORMATION
INCLUDED

FORMS CF THE
INFORMATION

USES

GENERAL APPROACH

FREQUENCY OF
ACCESS

SPEED OF ACCESS

DEGREE OF
DETAIL NEEDED

TIME TO PERUSE
INDIVIDUAL ITEM

DEGREE OF USER
MANIPULATION

"information ubout information”,
tags or labels for collection itermns

title or other label, subjects in~-
cluded, author, references to

ofher iterns, abstract, location,
other information about the ifem

vsually written using letters,
numbers, special characters

locate information in the collec~
tion; requost the information; or-

“der, acquire and process the col~

tection item; record circulation
and duplication of the item; un~
nounce arrival of the item; pro-
duce catalogs and bibliographies,
derive pafteins of use

hierarchical or random seairch of
index tags, with each tag possi-

bly suggesting other tags or aven-

ves of approaich

quite high; user may review se-
veral items in one sitiing

very high, with many iteras re~

trieved at once

abstracted, higher-order tags,
descriptive data

quite short, uvsually seconds

very high, necd to arrange,
make lists, etc.

10

refers broudly 1o the full decu~
menis or files in the information
sfore

disciplinary resources, reference

{

matcrial, research data, instruc~

tional material, recreational ma.

terial, class notes, working paper;
7 4 7

quizzes, information about students,

personnel, rooms :

may be written, graphic, three-
dimensional, audio -

to inspect the full collection item;
possibly borrowing, duplicating,
or modifying it ‘

s
i

3

not usually refrieved until index

search is undertaken; inspection

may suggest further index search

much lower, since user will have
screened ouf mary items fin the in-
dex search -

quite low, since items will be re-
trieved one af a time

partiol or full text and pictoral in-
formation

much longer, sometime minutes or
hours

not as significant




E CONPARISON QF "INDEX" AND "COLLECTION" INFORMATION TYPES AND USES

N index information. collection informaiion
|
. NEED TO DUPLICATE only the "final" ifems selec- user may want to duplicate col-
OUTPUT FOR USER ted by the user need be recor lection material, possibly in fac-
ded and saved; form of output simile form

not often important

NEED TO UPDATE fuirly often, to add new items very high in some forms of collec-
INFORMATION IN and change details on existing tion information (rescarch, admini-
THE FILE entries strative files, student evaluations,

etc.) and very low in other forms
(archives, ctc.)

ELECTRONIC the high-speed digital compu-~ the devices will vary with the vari~

RESOURCES AND ter is the most logical device . ous segments of the collection -
DEVICES for the search and retrieval of see the list on the next puge

many thousands of index items

in the short time usually desired
to do the task

time-sharing allows remote access
of index information

|

11
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STORAGE, ACCESS AND DISPLAY OF "COLLECTION" {NFORMATIOIN

segment of collection

si'ordge

access

display :

HIGH-ACCESS
WRITTEN MATERIAL

HIGH-ACCESS
GRAPHIC MATERIAL

GENERAL DOCUMENTS
GENERAL DOCUMENTS
ON RESERVE (HIGH USE)
ARCHIVAL MATERIAL

RESEARCH PAPERS, ETC,
IN PROGRESS

FILMS, TAPES, AND

 SLIDES

A}JDIO RECORDINGS

READY ACCESS
AUDIO MATERIALS

READY ACCESS AUDIO-
VIDEO MATERIALS

CAl TROGRAMS

COMPUTER PRO GRAMS

ADMINISTRATIVE RECORDS

(ARCHIVAL)

ADMINISTRATIVE RECORDS

(CURRENT, " HIGH-USE)

RECREATIONAL MATERIAL

coded on random
access media

facsimile
original and
facsimile

original and mul~
tiple fucsimiles

original

coded on computer
media

originals and dup-
licates '

originals and dup~
licates

ready ~-mounted on
tape decks

ready -mounted on
tape decks

coded on randora
access media
coded on computer
media

facsimile

coded on random

access media

originals

12

computer
random access
fucsimile
rmanual

manual

make facsimile

computer

monual

manual

dial access

dial access

computer

computer (random
or manual)
manual

computfer

originals

originals

graphic and printer
facsimile projection
facsimile projection,

browse original

facsimile projection

facsimile projection

graphic and printer

projected, with cudio
if necessary

recorder, telephone

recorder, speaker
s“::

[}
I'elevision{; recorder,
speaker

!

graphic, printer, pro-
jected,. recorder or
speaker

graphic and printer

facsimile projection

graphic and prin'rc:;




manipulation of information

Not all retrieved information is simply perused and returned to its place

of storage. The user reay want to alter it, add to it, purge it from the sys-
tem, complete it (us in the cuse of using programmed instruction), or to
compare it fo his own perforinance (us in the case of recording his own

voice in a language or specch lesson) . : !

The teacher may want o retrieve and alter learning sequences, evaluate
4 gseq '

[

programmed learning units, or rearrange student data, The administrator
is constantly updating information, as are research personnel. The student | 1

may take a language lesson, interact with a computer-cssisted instruction
L

unit, or attempt to write and debug a computer program,

The role of electrenic resources in providing this manipulative capobil ity

%

; ‘

is becoming more significant all the time. Aoprodches and resources ma
PP may

include,

manual check-out of multiple-track, record-and-playback audio
devices and tapes

manual use and play back of video tape recording equipment

dial access retrieval of audio und cudio-visual, recording~and-
playback programs '

computer access and manipulation of CAl programs

computer scarch, retrieval, display, manipulation and restorage
of information files, partially-written computer programs, re-
search data, working papers




computer presentation of gumes and simuiations
use of miniaturized learning aids

evaluation of performance :

The need to ascertain, evaluate and creatediagnostics for performance is an
important university function. Students and student progress must be ;:evaluafed
against oppropriate norms; feacher performance must lbe measured; [earning
materials and resources must be evaluated; administrative policies must be

.

tested and reframed if necessary; and the researcher is always in the evalua~

L ] L] ),"
tion business., ;

Any emphasis on individuqlizcﬁ'ionvof curricula absolutely necessitates im-~
proved attempts at evaluation, not evaluation by the week or month, l;m
evaluation by the minute or hour. The increased use of new teaching tech~
niques and leaining materials, too, demands a more rigorous approacﬁ to

evaluation or valudble time will be wasted in ferreting out ineffective com-

ponents of teaching-learning.

The need for quick and detailed evaluation has led to the use of electronic
resources for,

measurement of student response during larga-group lectures

transmittal of student response to computers for processing, in-
dividual student evaluation, ond evaluation of instructor
performance -
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computer capturing and processing of student responses during
programmed learning sequences

computer-based grading of tests and essays

computer-assisted counseling of students

teaching~learning support

Teachers, administrators, educational researchers and students are constantly

striving fo improve the guality of teaching and leaming on the college cam--
J

pus. Sometimes this is done by the evaluation of existing techniques and

B

materials, and sometimes it is done by the development of new techniques

N

and materials,

!
The use of elecironic resources in the development of teaching techniques
rd

e

and production of learning resources may include,

inexpensive production of leuming materials by teachers, students,
and administrators

sophisticated production of learning resources by faculty and sup-
port staff

origination of televised materials

preparation of programmed instruction sequences

preparation of computer~assisted insfruction sequences

simulation of student performance using new teaching techniques
Or resources '

a

general administration

|

The need to effectively and efficiently aliocate and dccount for the univer~

.w_..A;___._..__,_._._;::Lj
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sity's resources - people, materials, money, time, facilitics ~ is the un-

ending task of administration. The use of various elecironic-based ro-

b

sources fo fulfill this task is not new fo administvation, and often includes,

production of visual aids and materials to prot ray administrative
situations

business data processing and accounting

development of central data banks concering university |esau1cea
computer-assisted scheduling and alloc~iion of resources
student fracking by computer o

facilities utilization and planning techniques




THE RESOURCE SYSTEMS - : 17

"systerns "

mary

From the preceding pages it can be seen that many electronical ly-based
resources a:'e.availmblo to assist in the many functions of the u’nivcrs'ify.
Some of the resources appeared many times in the discussion {and are there-
fore suitable for use in muny of the university 's tasks) while others scem more
limited to spcial purpeses. Some are of great simplicity, while others repre-
sent great sophistication and expense. Some are clearly within the current
state-df~the-art, others in various stages of development. All have im-

¢

plications for planning and programming college facilities.,

i
¢

In order to develop these facility implications, and then to apply them to
university planning in general, it is necessary fo organize the items in the
various lists into usable form. While the job is not an easy one, it is qbvious
that many of the resources "helong" together; they use common maferi_éls, re~
quire a common complement of equipment, are_administered on o comirn011
basis, or demand o common set of facilities, Using terms in current favor,
they form "systems", or as Webster defines them, "assemblages of objects unit~

ed by some form of regular interaction or interdependence.,”




the computer resource syctem '

The most striking example of a resource system is that which revolves around:
the digital computer. Computers may be used on campus for teaching, re-

search, library search, computation, evaluation, payroll processing and
i

dozens of other functions, Some of these are "instructional”, others cwf

a "research” nature, and still others in the arena of 5'c1drrxinistrc1fion."_; For
each group of users to decide on the need for computer assistance, an,'{;j then
to purchuse, install and operate its own compui:er system is sheer foll,;. In

order o assure effective and efficient operation, it is necessary fo look

at all of the potential uses and roles for the computer in the university en-

— /

vironment, and then to design and implement one or more fully integrated
and computible computer systems to carry out the tasks, In this kind of

thinking the "computer resource system" is born. This will be discussed in

v 4

+

some detail in Part 2.

the audio~video resource systems

Two more common groups or systers begin to show themselves when audio
and audio~-video resources are examined, These, too, are used by a variety
of people in a varicty of situations for a variety of purposes. The organizing

factor, however, is the notion that the materials (be they slides, models,




‘These will be presented in Part 5.
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films, audio tapes, kinescopes or whatever) are common to all situations.
These materials may be handled diracily by the user, or they may be dis-
tributed to him over the air or through cabling networks., Part 3 presents

!

facility implications for non-distril:uted audio-video resources, and Part

4 takes up the implications for distributed audio-video resources.

the facsimile resource system |

A special type of visual resource on campus is the facsimile reporduction of

fX

written or graphic material . The problems of storing, accessing, refrieving |
and using information in its original form are becoming more and more cri-

tical and are dictating a whole new set of equipment and facility implications.
g quip Y 1impii

14

2
]

the iimitations

These four categories may not be the best or most comprehensive in covering
the various electronic-based resources used in the university environment,
They do, however, seem to form a workable basis for assembiing facilities

implications,
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the approach taken

The opproach taken in the remainder of this report is to present each of the
faur primary resource systems, to make some infroductory comments, fo de-
vélop facility implications for the parts of the systein that the user most often
sees (the request/presentation aspecis) and then to develop facility implica-

tions for the storage, distribution, and support elements that are offen,éuf

Y
i

of the user's direct view. In every case, infroductory and summary comments
are made, with planning and programming data collected and presenigd on

Facility Data Sheets - cach designed fo present one facility component,re-
:

quired o implement the resource system under discussion, ;
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INTRODUCTION | 21

In terms of its potential, the most far-ranging clectronic resource system on
the college campus is the high-speed digital computer and its network of re~
motc access points, As has been suggested in the first Part of this report, it

may be used for,

1. Computation for all members of the acudemic community.,

N
.

Training in the computer sciences. ;

3. Access to pre~programmed expository materials,

4, Access and manipulaiion of computer~assisted instruction pac!‘;agcsa
5. Presentation of educational games and simulations,

6. Search, retrieval and display of index information,

7. Search, retrieval and display of some parts of the universii

{'y's infor-

mation sfore (collection).

8. Search, retrieval, manipulation and restorage of information files,

¥

partially -written computer programs, research data, working papers,

[}
k)

etc.

9. Evaluation of student performance, both in Iqrgé groups and indivi-
dually,

| 10, Evaluation of !earning maierials and techniques.,

11, Counseling of students.
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12, Prepuraiion, monitoring dnd evaluation of computer-ussisted
instruction pockages,

13, Simulation of student performance using new techniques or re-
SOUTCes .

14. Individual fracking of students.,

15. Business data processing and accounting.

X
16, Developinent and manipulation of central data banks containing

information on university resourees.

17.  Allocation and scheduling use of all university resources.,

the computer system

!

By its very nature, the computer resources on campus form o tightly -woven
system. Hundreds of remote uccess points may be interconnected with one
or more cenfral processing units. If there is more than one processor, the

procassors in turn may be linked to each other, and to many others through--

out the State University, the state, the country, or the world,

This, of course, presumes the existence of large "fime~shared" computing sys-
; f 7

tems where many terminals (perhans 200-300) can share remote access to a
large central processor. While software problems are restricting development

of systems of such wmagnitude today, i/ is probebly safe to plan on their effec-
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tive operation by the 1970%.,

the system’s components

The time-sharcd compuier system includes three major building blocks or
components:

o The REQUEST/PRESENTATION NODES, the devices that OHOW,
the remote user to access the computer sysiem and to see ii's; re-
sults.

e the CENTRAL EGUIPMENT COMPLEX, which provides the comput-

§
ing capaubility, the storage of information, and the various devices

for operuting, maintaining and improving the system,

e the CENTRAL SUPPORT FUNCTION, which provides administration,

staffing, programming and other support activities,

All of these components are tied {ogether by some sort of distribution network.

the approach
The next scction of Part Two presents the parts of the computer system which
are "visible"to the user: the request/presentation nodes and their facilities

implications.
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tecause central equipment and central support are usually housed together in
some form of "computer center”, the storage and support activities with their

facilities implications form the final section of Part Two.
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request/presentation devices

The time-shared computer system is like an iceberg; the user only "sees"
a small part of it in action ~ the device used to remotely access the cen-

tral computer.

While many fypes and models of remote request/presentation devices have
been produced, fhey seem to fall into some generic categories in terms of
facilities implications:

keyboard and printer

keyboard and CRT (cathode ray tube)

keyboard and interactive graphic display

keyboard, audio and projected visual display
telephone (oudio access)

These request/presentation approaches and their facilities implications
q P } P .

are presented on Facility Data Sheets A~1 to A-5.

computer. terminal locations

Since the primary advantage of computer-based request and presentation
methods is one of quick and convenient random access, it would suggest

that various reauest/presentation devices would be scattered around the

carnpus, located in close proximity to expected users.




the individual te'minal

-

Some remote rect est/presentation devices will be singly Iocai@ad in special
places throughout the campus and planned for high utilization, single~
user usc. Keyboard-and-printer qn.d keyboard~and-CRT i‘erminqb may be
singly located in some rescarch laboratories, some chulfy offices, some
business offices, programmers' areos, and in some special offices (suclzlh as
that of the Registiar) . Special keyboard and interactive graphic display

§

units may be located in their own research laboratories (see Sheet A-3).

Where the individual terminal is placed in areas designed for other uses

(offices, laboratories, etc.), the appropriate Facility Data Sheets (A~

~

to A-5) should be consulied for possible environmental conflicts.

devices clustered in "terminal areas”

Most of the university's request/presentation devices will probably be de-
signed for high utilization and located in public or semi-public areas, avail-
able to ull students, faculty and staff in the vicinity. The cost of terminal
devices suggests that their "hoarding" in student and faculty areas (with

corresponding poor utilization) may be hard to justify economically.
P gp Y b4

There are also advantages to ba gained from clustering or grouping from

two to six or cight request/presentation devices in "terminal areas” scat-




tered throughout the campus:

‘l‘

Clustering a number of different terminal types gives the user greater
flexibility in selecting which device most closely fits his nced.

This should increase overall ferminal utilization in the area.

Some terminal types (such as the CAl device described on Sheet
A-4) require supervision or neatby attendance. This can be more

economically provided if these terminals are clustered.

Any auxiliary devices deemed appropriate (such as hardcopy de-

vices, electronic calculator to check computations, etc ) can be

+
i

provided in the terminal areas and serve a number of users egsily .

-t

Air conditioning, while not required, can be provided.

Terminal maintenance is easier to provide.

<

Coaxial cable access points are minimized; judicious locations of

areas can reduce cable runs.

v These terminal areas may be located within academic areas on the campus
| Y pus,

in research and work areas, within the residential complexes, adjacent to

information storage and browsing areas, in faculty and staff office areas, and
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in other well-utilized areus such as the student union. Their nurber and
location must be predicated on the number of terminals the individual uni-
versity or college expects to have available and its specific approach to

allocating them.

Sheet A-6 presents programming data for terminal areas in general; the

4.
.

following pages present some "typical" terminal area conficurations.
P P P _

-

special requesf/presenfa!'ion nodes

As more computer applications are constantly developed, special reqvucgf/
presentation terminals come into use. On~line monitoring of scienfifi:?
experiments, on-line recording and processing of student responses gc};..i,j.hered'
during lectures, and other spscial remote terminal types may be used on

o

college campuses in several years.

Since it is impossible to forecast the types of unique terminals any campus
may require, and because the state-of-the-art will favor earliest develop-

ment of "common-use" terminals first, special request/presentation nodes

have not been considered in the following Facility Data Sheets.




S e

- space required: 60 square feet/terminal station; if some adjacent area for user study of printed out -

KEYBOARD AND PRINTER /x ” |
REQUEST / PRESENTATION AREA / ‘

desm}piion This is the simplest and ozt common way of accessing a computer or a computer-
based dafa store. The mpu’r method is lactile, using the fingers to depress !\G)/o on a ftypewriter
keyboard, with some extra "command" and format keys added. The oulput is typed on a paper
roll.

uses: Some CAl pqckagcs, retrieval of bibliographic information; computer programming dnd
debugging; computation; administrative tasks. This input/output unit can handle most of the
common, everyday computer ac .ess. |

locations: Resource center; academic areas; residential areas; faculty and administrative office
areas; research cmd labo;qfosy areas. Some may be in personal offices, but it is suggested that
"ferminal arcas", public or scmlpubllc, be distributed among the locations above (see A-6) ..
chh may include from one to three or four terminals (perhaps of different types) for use of cxH
persons in the area (all faculty in o department, etc.). Locations should be accessive for ?4
hours a day.

put can be provided, the individual on- <line utilization of terminals will be increased.
H

AN

lighting: Standard levels; avoid glare on keyboard,

acoustics: Several of these terminals in o single area will produce acoustical problems because of
the noise from the typing mechanisms. No more than two to three terminals should be placed to-

gether without an acoustical barrier beiween them. Walls of terminal area should include absorb-
ing surfaces to reduce intemal noise levels and transmission through walls.

mechanical: Air conditioning; no direct venting of terminal needed.

electrical: Stundard voltages (see DISTRIBUTION).

romviim s,

general: Handy disposal for unkept output paper.

e — o




KEYBOARD AND CRT /\ (/’
REQUEST:/ PRESENTATION AREA ARAPC

"
A

description: This device replacds the printer mechanism with a Cathode Ray Tube (CRT) which

disptays Tine and character information. Through some keyboard controls, the user may have

the cdpability of retaining, erasing, or shifiing inforimation on the display. He cannot, how-
ever, directly input any graphic information without some interactive device (cf., light pen).

uses: Many of the same uses us the keyboard~and-printer combsination, with greater emphasis an
uses where hardcopy is not needed (i.e., CAl, bibliographic retrieval where the user does nof
anticipate long lists; straight computation; program debugging: adminisirative tasks where haid-
copy is not needed) ., ' "

i

Costs are coming down; material is displayed mare quickly than the printer, and since’ these
?. ‘

urjits generally take up less space than the printer, they will probably tend to replace printers
for tasks where hard copy is not needed, ' i

g
® ?

locations: Same locations as keyboard-and-printers. Perhaps one of each (or combinations)
might be located in "terminal areas" spread among student, faculty, administrative and research
dreas. This gives the user some flexibility in choosing the right terminal for the right job. Locq~
tipns should be available to users 24 hours a day.

4
1
1]

space required: CRT~and~printer terminals are sold which can sit on o standard tabletop. 20~

(, 25 square Teef/station, with counter fo set the unit on, and to provide a writing surface for

the user. Some models can be placed on typewriter stands. b
lighting: Standard levels, avoid direct light or glare on CRT surface ,;

acoustics: No significant problems.

Baomperim

mechanical: Air conditioning; no direct venting of terminal needed.

eﬂeci'rjigi: Standard voltages (see DISTRIBUTION).

general:” Some visual privacy should be afforded the user, in order that he is not distracted by
other graphic displays in the vicinity. This can be ciccomplished by using divider panels be-
tween stations (full enclosure of each station is not necessary) .




KEYBOARD AND INTERACTIVE GRAPHIC DISPLAY | //~..\\ ,'\'}f{-%
REQUEST / PRESENTATION AREA N

e pe— R R TR Rty an— PP ALt s ed MR P i G L WAATIS S Iy 4 T SMiW. s eyl Aeihen

description: This device combines a user-controlled "light pen" or other inferactive source with
a writing surface (CRT, or horizontal metal toblet) and keyboard. By pointing the light pen de-
vice fo the screen, and by depressing appropricic control keys, the user con "draw" on the dis-
play, "erase" information from it, shift it around, and otherwise modify it. As changes are
made on the screen, they are, of course, charted in the computer's memory .

In order to avoid large computing power "drains" on the central processor, it is usually neces-
sary to provide a small satellite computer or at leust a data buffer in the immediate vicinity of
the interactive display.

uses: Used only for work in-which user-initiated graphics is of prime imporfance, e.g., some
forms of research, architecture and civil engineering projecis, efc.

. . . S
locations: Because of the expense of such terminals, there will probably be very few or carm.-
P ' P ) Y
pus. Location should be in a lockabie, attended (or closely attended) arca such as a labora-
tory. Cable limitations may limit distance from central processing unit: manufacturer spec;fi-
! Y P g i pecii
cafions must be checked. '

space ‘required: A "room" of 100-120 square feet should prebably be considered for such termi--
nals and their accompanying satellite computers or data buffers.

1

lighting: Standard levels; avoid glare or reflections on display tube.

acoustics: No significant problem.

mechanical: Air conditioning; the display unit itself will probably not need direct venting, bu}
the architect should be careful to see what "support™ machinery (small domputer; buffer unit) may
require. '

OO st mirervA i A

electrical: Special power service will likely be required (sea DISTRIBUTION) .




A-3 (continued)

In general, however, they are more like computer processors in their requirements for special
service, humidity controls, air venting, efc. than straight input/output devices, Manufac -
turer specifications for both LOCATION and ENVIRONMENT rust be consulted before final

design decisions are made.

general: It is hard to gencralize on requirements for sophisticated graphic input/output units.




KEYBOARD, AUDIO AND PROJECTED VISUAL DISFLAY / /i
REQUEST / PRESENTATION AREA '

thetd o pe - . g s

description: This is a special input/output unit developed for CAL uses. Maierial is presented
fo the user by printer, projected slides, and audio tape; the user inferacits with the computer
via keyboard. The slide and audio components include o remotely~controlled 2x2 slide pro-

jector and a remotely-signalled audio tape recorder; both are located in the user's stai'ion.

ooy

uses: Computer-assisted instructional packages.

locations: A few in student residential arews; a few in academic areas where students may have
blocks of 20-30 minutes of time to spcnd with these specially~-augmented CAl packages. Con-
centrations (clustering) recommended since an attendant will have to bc in the vicinity of the ter~
minal to solve problems, maintain projector and recorder, assist users in Timiliarization.

[

space required: About 60 square feet/terminal; 60-80 square feet office and attendant's area for
each cluster of 3-4 terminals. (Office with glass vision panel to terminal ared). Office can'be
converted into additional terminal area should its presence be unnecessary; therefore it should in-
corporate all the environmental criteria of the terminal aress. Locations should be uvallcu.)lc 24
Bours a day (assuming the problems of the attendant can be solved).

Ilghhng Standard levels, avoid glare on keyboard and I’CﬂCuflOﬁa in CRT tube. Do not train

2
point sources on CRT or rear projection screen. :

acoustics: Although there are printers on many of the CAl units, the student's headphone fends
to block the sounds from his cars. Walls of terminal oreas should include absorbent maienalo,
however, to reduce internal noise and transmission to adjacent spaces.

mechanical: Alir conditioning; no direct venting of terminal necessary .

electrical: Standard voltages (see DISTRIBUTION).

general: Visual privacy should be afforded (to avoid distractions); but complete enclosure of

vt 1m0 vty S

unit is not necessary.
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TELEPHONE | /\ /9
REQUEST / PRESLNTATIOIN AREA , e

e . T ALY bt Tt bt e A it ANt i B

description: A conventional fouch~fone telephone handset can be used fo aceess (by depressing
the buitons) and receive (aurally) computer-stored information.

uses: "Quick-and-dirty" requests for biblicgraphic information, locations of campus events,
etc, are most efficiently handled by such devices. |

locations: Every touch~tone telephone handset is u potential computer terminal once a system

is established,

space required: No additional space beyond that required for a standard telephone.
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COMPUTER TERMINAL AREAS ' / Y /
A SUMMARY . AN

description: A numiber of vorious corputer request,/presentation devices may be clustered together

to increase utilization and promote operating efficiencics. Devices may include a "mix" of key-
board-and~printer, keyboard-and-CRT, and CAl units.

size and configuration: While cxact size ideally depends on the exdct configuration of devices
used, the uncertainty of just which terminals will be provided suggests the pregramming of fixed
area spaces which can be subdivided in o number of diffcrent ways. The next pages present

number of schemes based on arcas of 168 square fect (14" x 127), and 288 square feet (14' 51 247,

locations: Terminal areas may be located among classroom, faculty, staff and rescarch areas, in
student residence areas, and in other special places on campus (such as the student union). Al
locations that do not require supervision should be available to students as many hours in ilw day

as the computer is available fo serve them (potentially 24 hours a day; 7 days a week) .

access: From main or secondary circulation arcus. <

t
.

" . . . . . [] . I‘ .
structural considerations: Raised flooring not necessary, inappropriate column bay spacings will
Timit pofential configurations (see followingpages) . ‘

[}

lighting: Standard levels; point light sources should be avoided since there is the possibility 1hat
GRT screens will be used in the room.

acoustics: Since some keyboard-and-printer devices may be used, ceiling should be acoustically
tréated; semi-enclosing acoustical dividers can handle the remaining noise produced by the units.
If located directly adjacent to main circulation, usual classroom siundards should be applicd to
reduce intruding noise. Doors with glass vision panels should be provided to all circulation areas.

mechanical: Air conditioning is not c;bcohjfely rquier but is suggasted. 1t not only helps to

compensate for the relatively small amounis of heat given off, bu« should improve user utilization
of the terminals.




A~6 (continued)

electrical: Standard voltages (see DISTRIBUTION).

Bt g e st e ros p TS

furnishings and equipment:

Keyboard-and-printer and CAl-type are sclf-coniained and frec~stund-

ing; keyboard~and-CRT units may require table top space. Worktahle for calculator and copying

devices may be included,

accommodate users of varying height.
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STORAGE AND SUPPORT . | | 30

the computer "center"

The storage and support components of the 'ccm'lpu*:or resource system are
necessarily centralized in a computer "center”. This center confains the
processing equiprent, sforuge devices, special machinery, miminisfra!'ic?n,
and supporting staff. It is tied to the various request/presentation nodc{g

by coaxial cable or telephone circuitry and, indeed, it may be thus fipd

to other processing centers.

the university's approach b

portant fo realize that approaches to computing and the use of the compu-
. it

ter vary greatly from university campus to campus.

All college or university centers will use computers for administrative and
f
!

business tasks. Beyond this, however, each will add its own emphasis. Arecs
of concern may include:

1. EDUCATION IN THE COMPUTER SCIENCES, varying from the

small, support-only program undertaken at an installation special-

zing in liberal aris to the highly complex universities who are

training future computer specialists. The kind of on-campus educa-




31

tional program will have much to say about computer center ori-

entation and use.

" 2. SUPPORT OF THE EDUCATIONAL PROGRAM, by degree of
computer-bused information refrieval und computer-assisted

insfruction.

H

3. COMPUTER-SUPPORTED RESEARCH ACTIVITIES, varying from a

few interested faculty members fo a complex research opergtion.

4., RESEARCH IN THE COMPUTER SCIENCES, suggesting that some
computer centers are contenttobe dependent on others foradvances
:
in hardware and software, while others must advance the state-~

of-the~art themselves.

These factors have implications for equipment, staff, space, and the organi-

zation and operaticn of the computer center,

if each of the above areas of emphasis is heavily pursued on the campus, the
inevitable question of "dedicated” computer systems comes up. While the

third generation machines are more capoble of handling a wider variety of

tasks than their predecessors, problems of extra-high utilization may still re-
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quire more than one computer "system" on campus.

When refrieval of index-type information becomes an everyday function, it
scems likely that one processor (and its array of auxiliary storage devices)
may have fo be dedicated to this couse. If this appears to be desirable in

terms of the situation on the individual campus, it is suggested that,

1. The linking of all central processors on campus be carefully
considered. The information retrieval computer, for exarple,
may be well suited to gecept longer computing jobs as “back-

’

ground" during daytime hours, ai.! as its main tasks during hours
when user requests may begin fo lag (early moming, late evenings,

efc.). The processor-to-processor link does not necessarily re-

quire the close physical proximity of the processors.

N

. The sharing of some of the most expensive peripheral devices be
carefully considered; this would suggsst a close physical relation-

ship of the two systems.

w

. The sharing of administrative and some supporting staff should be

most carefully considered: this, too, suggest a close physical ro-
F4 7/ ' p y

lationship cof the systers.
)
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The following paragraphs will bricfly cxplore the implications of varying

approaches to computing on equipment, staff and space.

equipment needs

The éqrficulat' approach taken by the individual college, the role of the
computer in ail of its activities, the projected usuge of the equipmenf,_‘
the extent of its financial resources, und the possibility of regional hg;pk»
ups with larger computers will all have to be taken into ccansidn:rmion"in

.
5
:

the choice of equipment.

3

Computer systems have been marketed to fulfill nearly every need, from

the small and unilateral application to complex applications.

The most recent "third generation" of computing equipment (the various
models of the IBM Syster/360 line and their competitive cousins) combine
great amounts of computing power with wider fiexibility of use and Hrﬁ'e-«
sharing capability. The assumption is that colleges und universities of any
size will be most intercsted in this .Jenercﬁ'ion o‘f’ equipment, but even with=
in the model saries there are many choices to be made. (IBM's Syster/360

seems o open-ended, offering Models 20, 30, 40, 44, 50, 65, 67, 75, and
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even largor configurations; cach is larger, more powerful, or dedicated to

some more special purpose than the preceding models) .

The National Academy of Sciences-National Research Council, in its
study of "Digital Computer Needs in Universities and Colleges" established
(for purposes of discussion) four general classes of computers:

o TYPE A, incorporating a minimur of 330,000 additions in onc;"
-

second, minimurm rucory of 65K words, and a minimum word

;

length of 36 bits. This includes the very large IBM 7094 (M'c;del

1), CDC 6600, CHC 3600 as illustrative systems.

o TYPE B, incorporating a minimum of 100,000 additions in ona

second, minimum memory of 30K words, and a minimum word

length of 24 bits. Examples inciude the CDC 3200, IBM 7094
(Model 1), Univac 1107, 1BM 7090, CDC 1604, I1BM 7044,

RCA 601, Burroughs B5000, Honeywell 1800, and IBM 7074.

o TYPE C, incoiporating a minimum of 10,000 additions in one
second, minimum memory of 10K words, and a minimum word
length of 20 bits. Some examples include the IBM 7040,

Honeyweall 800, GE 225, dand the IBM 7070,




o TYPE D, not in any of the categories above, are slower, with
smaller memory, or limited in some other way. Examples include

the PDP 4, CDC 160, SDS 910 und 920, NCR 304, GE 210,

IBM 1410, RCA 301, Honeywell 400, IBM 1620, IBM 1401, and

many others,

A full listing of machines and classifications os of January 1964 is ingluded

in the document cited above. The exact boundaries of the classifications

’ E

are unimportant in terms of the discussion underway; they will serve, however,

to give scale fo some of the data and conclusions reached by the NAS-NRC

4

study . ' 4

;.
J

staff

Staff is, of course, o function of the individual computer center's size, em-

phases and scope of operations. Based on the data amassed as part of its

D s

university computer needs study, the NAS-NRC group cited above produced
the estimate of typical univeisity computer staffing (1961) presented on the

next page.

t is important to recognize, however, that times change and that averages
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System Supervisors Programmers

Type & Analysis & Coders Operators Total
A 10 - 20 10 40
B 6 15 o 7 28
C 3 9 3 15
D 2 3 ] 6

from "Digital Computer Needs in Universities and Collogas™ a study by the Nailonal Acadcmy of
Sgiences-National Research Council, published in 1966. /

are netessarily misleading.  State university sources and installations should

be analyzed before specifics are determined for any one campus,

If the computer center moves into sophisticated information reirieval }‘ech-
niques, and as it attempts to serve the wide varicty of users on the university
campus, the number of programmers should not be minimized in cny wuy In

addition to th above staff, the computer sciences friculiy (if any) mwt be ‘

b
'

considered in the planning of space,

space
Space needs will vary aceording to the size of the syster installed, the num-

ber of staff to be considered, dnd the possibility of chunging to o larger com-

puter system .
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Facility Data Sheels A-7 to A=17 present the various spaces required in

the computer center ~ first cquipment and then user areas. Projected saucre
quip |

footages, leaning heavily on the results of the NAS-INRC study, are given

i‘k-l

W

on the Summary Sheets A-7 and A-13, All of these sheets assume the exi

rnh gt S

erice of one central con puter systern; if combinations of "dedicated” systems 5
and supporting staffs are fo be used, these square footages will have 1o be
modified accordingly .

costs of computer facilities

It would be presumptuous here to make any predictions or even guesses on
the cost of computer space. The same NAS~NRC study referred fo above,
however, makes an interesting statement on space costs: “the capital cost

]

of construction of space fo house a facility is about equal to one year's an-

nual cost (operating plus rental)".* This relationship was derived from their
study which actually took place in the 19611963 time period (with some up-
dating in 1965); the State University is undoubtedly in o better position to

find out more specific cosis for computer facilities.

*This estimate was based on the assumption that the cost of contructing comi-
puter centers ranges about $40 o square foot,
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location of computer fucilitics

-

Central location and access from the user's standpoint is not as important

in this type of facility as it is in the fraditional computational center,
Students ond other users do not have fo "stop in" daily to pick up output,
submit programs, make statistical or computational checks, discuss problems -
with their instructors, ond so on. As has been suggestad, the average’ user
rarely "sces" the computational center in operation, When users do éome,
they Will come to put in concenirated cfforts in running and debugging
programs, fo work on input for the system, etc.; this suggest that they will

come and stay awhile rather than constantly dush in and out. ;

Service, maintenance and materials geeess is always important, though
’ . Y I / 1N,

. . . [‘.
which suggests location near a service urtery.

For these recwuns, a central compus location may not be necessary. 1f is

L]
suggested that the location of the cenier not be so remote that it actually
discourages "clients” und visitors, but the need to place this particular func-

tion at the circulation hub of the campus is not as clear as the student-oriented

cenfer.

|
|




39

relation to a stute-wide system

If this information store docs not exist alone, but is part of a stute-wide
system with several processors and shared information stores, it is obvious

that the complexion of any one of the components would change.

The make-up of such a system will, of course, determine the details for

the various components, Assuming for a moment that such a system might

hd
-‘.
:

consist of two different kinds of centers, it is possible to say,
o REGIONAL CENTERS would contain the large processors, l‘;drgo
bulk storage {data cells, etc.) and the bulk of the analysis and
B

programming support components, These would require subsi'q;j»

tial square footage increase over those given here.

o SATELLITE CENTERS would contain smaller processors (linked to the
large vegional computers), less bulk storage and possibly fewer pro-
fessional staff. Equipment areus may be reduced by 25%»«50%; media

storage, disparching and ready areas should remain as noted above.

PO SR
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CENTRAL EQUIPMENT AREAS ' | /f‘ 74
A SUMMARY !

description: The housing of the central processor and iis on-line cquipment (A-8), associated
off~line equipment (A-9), media handling (A-10), equiprient maintenance (A-11), and disiri--
bution (A~12) arcus. Details for each are given on tho appropriate Facility Dato Sheets,

size: Size depends on the size of the system to be housed and fhe possibility that o larger scf
of equipment may be housed in the future. The following chart is drawn from the NAS-INRC
"study; suggested modifications in terms of planning time~-shared systoms (not included in the

study) are included as notes fo the chart.

Use TreeA TypeB TypeC o Notes
Computer room 2,500 2,500 1,500 "
Dispatching room 1,000 | 600 400 Dispatching is less cri~
” . tical where most users
‘(500) (300) (200) are rciote; suggest that

areas be cut in half and
incorporated in compu~

‘ ter area,
/}uxiliar'y, keypunch, o :
duplicating, storage 2,500 2,000 1,000
Maintenance area 400 400 200
TOTAL SPACE REQUIRED 6, 400 5,500 3,100
(5, 900 (5, 200) (2, 900) "Adjusted figures".

configurations: [t is suggested that the total cquipment area be thought of ¢s a single entity in
planning and design - o large "room" that can be subdivided os necessary by some type of demoun-
table partition. This allows maximum flexibility both in sizing and in layout. For this reason,

the area should not be of particutarly odd or torturous configuration. A square or rectangular
area would yield the most flexibility.




RIFAOTE HARDCOPY REQUEST/PRESENTATION AREA
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description: Accommadation of a unit for sending and receiving facsimile information over fclephone

PRI

cireuitss—These are ofien table~top devices, usually associated with o telephons handset,

size: A typical hardeopy sending/receiving unit (which sends a page of copy in 6 minutes) measures
20" x 16" x 12"h and sits on a table top. Other, more expensive devices requiring special "Telpak"
telephone circuitry are larger, but no laiger than o standard office desk or work table.

locations: The university may use such a device for caimpus-to~canipus communication or other spes-

cial=purpose uses. (The relative inefficiency of these devices will preclude use for standard frans -
fer of facsimile information).

all other aspects: No additional requirements for the small, fable~top units,
3 e -




MICROFORM PRESENTATION AREA

description: An area including one or more microfonn readers and usscciutodl herdeopy preduction

equipment« The presumption s that the uzer will meke on indes search af o cainpuicr fenninal (A-G),
retricve manually the microform item (D-5), and tuke it to o presentation arco. The presenfation
area he chooses may or may not be in the vieinity of the storage and check-cut arcas.

wide, 207-30" decp and 20"-30" high. The individual user, then, requires o staticn which is 4'-6"
wide and 4'-6" deep (upproximately 20 square feet) or 50" deep (22.5 square feet) if s enslosed
at the user's vear, The addition of circulation space suggests a per user standard of 30-35 square
fect.

size ond configuration: An individual microform reader generally sits on a table top, is 15"-20"

'
§

Hardcopy stations are approximately the same size. One approach (like that of the tarmingl room
24 Pr Y ;

L4

A-6) would be the location of soveral microform presentation unils and « hardeopy production unit

“ina Mroom" or semi-partitiondd space. Unlike the computer terminal area, acoustics does not place
a significant limit on the number of student stations in the same area, ;
: /
s

"y
1

lacation: Some presentation areas should be located within the microform conters (directly aceessible
TFE?HTEHECI@@W and storage areas), while others should be located independent of the storage areas
(wssuming that users will checleout materials end stucy then of thelr convenienes) . This sugmcsts
loction of "isolated” readers in research arecs, academic arces (perhaps 1 or 2 per departingnt at the
outsef), and in siudent residence arcos (pethaps in the vicinity of the “semi-public" computer terminal
arecs) . | :

i
lighting: Darkening is not required, but point lighting sources that might cause screen glare should
bé avoided, Many manufacturers provide overhead light shields on the readers themselves to improve
image quality.

acoustics: No significant problems. If presentation arcas are not fully cnclesed, carpeting in the cir-

culation, check-out and terminal arcas will reduce the level of noise in the aroa. Placcniont of pros
sentation arecs along major circulation veutes requires full enclosure (door)

[

mechanical: Standard requirements; air conditioning would iprave comfort (and probably utilization)

of all microform arcas .

* P . r N - - . “u - : L] it w s
¢ v \ . — et
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D~3 (cor'si'ifmczd)

electrical: 110v convenience outlet for the readers,

WSOt 4n 1ot 7342 8 g erS ety

furnishings and equipment: Worl table for reader and user, temporary storage for books and notes,
coat hook. |




STORAGE AND SUPPORT 62

the componanis

R ——— e o

The microform storage and support arcy inclugdes all the facilities necessary
for microform collections, request and choeck-out, and duplication of micro-
form resources. These include,

{

o Userscarch and retrieval area (computer terminal arcus as described

in Facility Data Shects A-1, A2, A5 and A-6).

e

o Circulation control and check=out urca (D-4) . 3
o' Microform storugs arca (D-5) .

o Microfc 1 production and duplication arca (D-6) . ‘

locations on campus

The great reduction in bulk that accompanies the use of microforms ch%ws the
university to "rethink" the library question. Instecd of one large, central re.
source collection, the campus may include o number of microform centers (in-
cluding storage, check-out and presentation arcas) tied to a large pro-:iucf'icm,

duplication and administrative fucility,

1

The "satellite" microform centers may carry duplicaie collections, special dis-

ciplino-oriented collections, or a canbinaiion, On alerger campus, the dig-




ciplinary orientation presents the udventage of physical preximity to those
working in that field. "Undergraduate” microform collections might be dup-
licated ab various points on the campus, perhaps neor residential and recroa
tional arcus,

; .
Anoiher fuctor potentially speeding this decentralization is the computer: if
circulation-type data can be fed in on~line and kept up to date, the potential
1
microform user can be appraised of where the material is when he retyicves the
item in an index search. The linking of each satellite center with each other

)
/

and with the central production and administrative area would allow ¢usy

v

transfer of microform materials from place o place,
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description: This arca would accommadaie o number of functions:

1. Re corrhrw microfilmed moterials ralion from tha COtiver,

2. Receiving returned micraforms, ofter use in the conter and affer chealo-out for use oulsida

. /
the center,
leceiving vequesis for microforn mataricls not in the medioic colloction, fransmitial of
these requests to othor storage arcas aind receipt of microfonns from these rermote areas .
1 s i :
4, Transmitting requested microforms 1o other wreus .
5. Transmitting recucsts and rezeiving microforms fo m central production ond duplication arca,
‘ [}

6.  General adininistrative tasks for oprrating the microforia cointor,

W

size and configuration: Must be large cnough to accommodate o large desk; a computer terminel for
recording E:f:"ébﬁfraréx.d inaking mqch (preforebly-d keyboard and CRT, see A-2); o praumdiic
tube station (if transfer with éther microform centers is conte mp!cﬁ'ocf); cmd adjacent user seating area,
60-80 squarc feet per attendant; an additional 100 squaie feet to scal 5-6 persons waiting for requoests

to be fulfilled, , . - i

location and access: Should be located at the mnry point to the microfilin center; direct access to in-

B e P s v SRE Wt - m L RRT Ty

dex request arcas (sce Terminal Area A=), microform storage ared (D-5) ond microfori presentation
areas (D~3). |

1
’

physical considerations: The check-out area need not be physically separatad from the materiols stor.-
age (D-5) . Visual monitoring (gluss panels) of terminal areas should be provided, however,

lighting: Standard classroom levels.,

v poanbinnss: a8 oy e

acoustics: There are no problems if the CRT-and~keyboard combination is used at the circulation desk;

R et e e L)

if the noisier printer is used, acoustical baffling of the printer ( mxhﬂ! enclosure) should be provided
fo keep noise levals dovin, Private presentation areos (1D-3) re quire .u!l acoustical separation from
the public arcas.

mechanical: No specicl cormc‘r».maom,m. cenditicning would improve comfort (and pretiab)
U“[l’(‘”l(hl} of all mic roform Groas P




elecirical: Convenicnce outlets af brase of circolation datk for the various equipmant regquired on
it (T10v),

i
+

communications: Telephone af desl; see D7 for discussion of pnoeumatic tube station.

o wr e

furnishing

5 and equipmenis Cireulation desk with under-table draven and files; adjocent (or built-in)

coraputer terminal and pneumatic tube station .
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des scription: Storage, previewing, and incp"-cﬂon arca for microformed materials, Depending on

the univaisity's approach, waterials may include rolls of microfilm, microfichs, oparfure cards e

other proprictary microforms.

In addition to the storage cobinets, o number of microform readers for staff use will ba included in
the room or in an adjacent arca (sce D~3), Some microform production and duplicuiion equipmeont
may be included, or this may be centralized in o production/duplication facility (D-6) .

size: Exact size of this area will depend on f'hc: microforms {or mix of microforms) used and the
quantity kept in the particular storage area. If the NCR HR-fiche are used, for example, o full
"ibrary™ of 60,000 volumes can be stored in one file drawer. If these high-reduction microforms
are used; room dimensions will be primarily controlled by the need to accommodate poople; ihe
collection may he strung out (us a card catalogue is now), perhaps 10 or 15 feet long, and 6 or
8 fect wide. If the lower-reduction materials are used (microfilm ond stundard microfiche), the
area for a small library (20,000 reels of microfilm) could grow to 1,000 square feet.

¢
location and access: Direct access to terminal area (A-6), microfilm readers (P-3), and micrefilm

checkout (D~4). Some readers may face directly on the microfilm storage area for quick-view uti--
lization.

physical consideration: Area necd not be fully onclosed, may be joined with checkout area, ‘with
terminals and some readers opening offthe area in recesse

lighting: Overall, high quality illumination (60fc) c;cccp’muc

s bttt et ot b
-

acoustics: Most noise will come from the shuffling of fect, and the opening and closing of drawers.

ot s e ey e s

Carpeting is suggested.

mechanical: Air conditioning will insure longevity of microformed materials.

s e omerartTn g 8 ok o 8- 8

c!cﬂncul Convenicnce outlets for readers.

BATe ¥ g s bt W

furnishings cmd crus pracnt; Drawers or shelving as nocessary.
| g
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-description: Once the univerity commits itself o the of microforing, it must seftle upon policice ﬁ
of (1) procurements civl (2) duplication. The dee i;i'sm mshe o these fwo poinis will go o long way J
in shapingthe necessary cential production, duplicalivn and funa!lmd areds ,
If the ndividual compus is to preduce much of its own material, the pro'Juci'ion capubility must be

significant. If c!u;;hcoh s are o be siored in ihe individuol collections around campus (and parti-

!
cularly if a preumatic tube swap sysiem Is operating) the central need for duplication will be great- |
ly diminizhad) .

Y
a
v,
In early years, a university vith heovy miciofonn commitimands will probably Im\m to plan on rpuch
b4 r Y k
of its preduction work; in future years, this capability may be exchongud with duplicating capa-
5 | I / i g F g
cii'y. In any case, the space required should not chenge drastically. P
“ i
" a, . N . . . . . I
spc;co lmuncrl Initial arca fo serve one or two microform proc!uci‘lon cnd duplicaling systens (micro- !
filin, microfiche, HR-fiche, apariure card, etca) probebly about 500-600 square feet; expand to
1,000 square Fc.c’r or as collection grovs, , ‘
-i‘ t
( !
Considcring the indefinitencss of these figures, it is suggested that the microform production aied be l

Integrated with or adjacent to other media prouuc’non argas (C-8) and divided from thera by demount -
able partitioning for year-to-year flexibility, If the preduction arca cannot be located in thts viay

|’rbshou!d back up to a storage areq, classroomn or other area that might aecommodate cypc.rnmn in
time
3

location and access: See above. Should be located in the same gencral arca on campus as the main

storage and checkout arca (o elimingte extremaly long cart runs bciv, rcen the two) unless o pncumqim
tube system is used. Access should be restricted to qualified stoff,

3
3

lighting: Standard considerations.

L T T

acoustics: . Acoustical ceiling should ba sufficiont,

L T e

mechaniced s Al conditionad.,
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D6 (continued)
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furnishings and equipment: Camera standls, duplicators, sorters, mounting coguipmaeit as MECCssnly;
woik fuble] supnly shielving,  Consult manufacturers for fermplaies,
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FACSIMILE DISTRIBUTION L )
description: |f a system of central and satellite microform resource centors is confamplated, and if
a goodt deal of microform "ewapping” botweon centers s planned, scrious considerdiion o ¢ pneume.- il
L3 L & 1] . ] i
tic. tube distribution sysi-im should be given. :
Depending on the complexity of the network, pneumatic instalations are of three fypes: ]
tfl
1. The MANUAL system of feeder tubes to a central "parent” control center, requiring an i;
individual tube from each station and an operator at the control center. ‘:
| v
. o pegeei . |
2. The PUSHBUTTON system of feuders info a central control area, where an operator can - i
‘trols origins and destinaiions of tubes by pushbutton., While a central operator is redquired, |
one feeder tulie can service up to 10 stations. : ! |
3. The FULLY AUTOMATIC SYSTEM where switching is handled automatically; again one li
feeder will service 10 remote stations. g |
, R
|
locations: Remote stations might be in microform checkout areas (D~4), with the central control ';
placed in the central production (D-6) or administiative center. ' |
i
! |
space required: The sending/receiving stations may be built semi-rocessed into partitions or installed
) 2l . » L i
free standing.” These are generally about 5 feet high, 24"-36" wide and 201.30" deep., They must
'{ L] L] L[] - v
be installed at a wall unless the feeder tube is dropped from the ceiling. :
y .

1

Feeder tubes may be 4"-6" in diameter; the only limitations are in bend radii; installation in spuce

above suspended ceiling will allow easy service accoss. ‘,
Central control area will be fairly large and divided into two spaces: o control room (rerhaps 100~
150 square feet) and o mechanical room (probably same size) for exhaust. If control area is fo be

manned, standard lighting, acoustics and veniilation requirements prevail .
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APPEND I A - - b

The equipmant data sheets prosonted on the following paoca Hustrate scherutic
] i l ! w/ .
layouts and equipiment requirements for a few compancnts of the 1BM Systern/

360 line.

The purpose of the illustrations is not to show an "average" or a "suggosted”

*,

computer configuration and its facilitics implications. The intent, rather, is
to show the kinds of fucilities implications one encounters in planning for com.-

puter and computer-associated equipment.

In all cases involving computers, it is mandatory that manufacturers be con-

sulted for layout and template work, I planning and progréaraming take place

before specific systems are selected, the guidance on Sheets A-7 to A-12
should be followed, with particular emphasis given to the comments of "flexi-

bility". If the kind of "flexibility" discussed is provided, there should be fow

problems in accommodating the system finally selected by the university.,
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' SYSTIEM/360 MODI1, 40 ‘
PLAN VIFAyY SPLCIFICATIONS
I Dimensions (inches)
L D I 4 S T T T T T R T S S B o S L 2 A N AT T
r } ¥ S I
I ‘
(‘n N L3 V1 S (6} ' 60 100 6O
| |
! [ | § ' S 1T oy e o e N $ia v
' | / l w-i'i/m' : Service Clearances (inches)
i / ", o o .
,. o b ) R Rt L
| Mod 1 Only 26" i _
' . Pl 48 48 30 72
‘ ) N IR ¢ '
° = R
! ! 21 o] 14l ' 6" '
., | vt A . Ly
l | \ i Weight (ib): 1,700
| . \\ 60" [ . .
| o BTU/hr: 7,000 '
) AN ¢ .
l I T e 81 e 29 e | CIM: 300 ;
| l 3_]/211 |
I CE-+f b * |
('P R (R S ,1":“ ? : Power Requirements:
‘ ' I Opticnol ! 2 e kva 2.5
‘ : b | Y L | Phases 3
: LN,.,M-,,..“__(,m/z"-‘--{Z.ZZLZL-—{'~"—~: P ! Plug R&ES, 183760
| Front | | K. Conncctor R&S, 183934
° Lo _k-- \.f::il 9
: o Environment Operating:
; (-20" 3 Cowrler Temperatlure 60-90°)"
l e o e e e e o e e e e e __J Rel Humidity 10-80%
Wet Bulb 7gem
l Environment Nonoperating:
Temperature 50-110°F
e e Rel Humidity 10-80%
l e Wet Bulb 80°F"
. ; .  Notes
SRR ¥ 70" for Model II.
;
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SYSTEM/360 MODETL 75 J

PLAK VIEW
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SPECIFICATIONS
Dimensions (inche.:)

I ) 31

% 3 721/

Service Clearances (inehes)

F R Rt L

* w % %
weight (by: 2076 2365
4,575 2,560
BTU/br: 43,000 33,000
CTFM: 3,350 2,150

Power Requirements:

kva 12,6 (2075) 12,5(%265)
Phases 3

Plug R&S, SCT328
Conncclor R&S, SCT7428°

Environrent Operating:
Temperature 60-90 F
Rel Humidity 8-80%
Wet Bulb 78° T

imvironment Nonoperating:
Temperature 50-110 F

Rel Humidity  8-80%
wet Bulb 80° I
Notegs:

* See plan view for dala
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SPLECIFICATIONS
Dimensions (inches)
F S I
34-1/2 29 G4
Service Clearances (incheos)

¥ R Rt

48 48 42

Weight (1b): 850

BTU/hv: 3,800

CFM: 320

Power Requirements;
kva 1.5
Phases 3

Environment Operating: *
Temperature 60-~90°5
Rel Iumitlity  8~80%
Wet Bull 78°F

‘Environment Nouoperating:

Temperature 50-110°F
Rel Humidity 0-80%

Notes

* Normal operating conditions rust
be maintained for 2 hours prior

to start of operation.
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SPECIFICATIONS
Dimensions (incheg)
F 8 H
30 | 24 38
Service Clearances (Inches)
P R Rt

36 36 304

Weight (1b): 390

BTU/hr: 2,000

CI'M: 100

Power Requircments:
kva 0.75

.~

Environment Operating:
Temperature 60-90°3°
Rel Humidity 8-807

Environment Nonoperating: .
Temperature 50-110°1
Rel Humidity — 0-80%

Notes
# Powered from control unit.
*% When abutted to units of like
constiruction.

L

0%k
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PLATT VIEW SPLCIFICATIONS
. Dimensions (inchaes)
4y bt
Py 3 . B-]/‘Z" ' li‘ S . Il
6-1.74"
A % . - ) - -
. . \/ 1/ ) l 6s-1/2%  50-1/4% GO
_{”_“ 4 (c wet 1) \ \\
To_ | ,I,(') B ,, e o) 721/ Service Clearances (inches)
4N e s ,’)0]/?, 4
o . ees won s e OUIURIE SN
| v BN
\zeu //2"],'7“ 50-1/2 ].;‘ 1{ I{t IJ
v Covey 1\1 Co/cr
/o 171/ T . 30 30 34 30
Cov
T Frat (1) 35" Doible Caver
"_25’_‘/2"_,_ (7) 3?",/?" EILC Tole
Opurate @ 17" Power Suy ply Gata ier 1) H
' ;‘:‘,,:21 o @ 21" Desble Cover \Velc,ht ( ])). 1, 950

® 101/ |
} BTU/hr: 19,500

C¥M: 860

Power Requirements:
kva 8.7
Phases 3
Plug R&SB, 83760
Connector R&S, 183934

Eunvironment Operating:
Temperature 65-90°F
Rel Humidity 20-80%
wetl Bulb 78°1"

m“x“‘.‘?‘?f’?",:_'""'"“:‘ i aeees e,

] |

Envirommeont Nonoperating:
Temperalure 50-110°F
Rel Humidity 8-80%
Wet Dulb 80°J

i
Jf ! - | © Notes
: | |: | ’
¥

oI 1 - T
SeeR. evo-c b
m"

* Redueible to 26-1/2 by 50 inches
and 23 hy 42 inches {on shipping.
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SPLECIFICATIONS
Dimensions (inches)

¥ 5 I

50 18 | , 81
Service Cicarances (inches)

F R Rt L

42 30 30 30

Weight (Ib): 800
BLU/hr: 3,000
CIM: 200

Power Requirements:
kva # g
Phases 1

i

Environment Operating:
Temperature /50»90"1?‘
Rel Humidity 8-80%
Wet Bulb 78°F

Environment Nonoparating:
' Temperature 50-110°F
Rel Iumidity 8-80%

Wet Dulb - 80°)

Notes , .
* Powered from control unit,
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SLRCIICATIONS
Dimensions (inclen)
3 3] ]

$e1/t Gl-1/2 Y0
Scervice Clearances (Inchus)

|8 R RE I

12 36 30 30

To 16 linos Lo 48 Lincs
Weight (1h): 500 1,000

BU/ M 3,000 G,000

CIi: 400 800

Powe: Reguirements:
wa 1.6 (1G)
Phases 1
Plug R&E, 153750
Conncctor RE&S, 183933 F

2.5 (48)

Environment Operating:
Temperature 60-90°F
Rel Hemidity  20-807%
wel Bulb T8N

able Limitations:
40 feet of cable {o the commmon
carrier.

Notles

*73-1/2 inches with expander
feature, '

Unit Speelficstions




INTRODUCTION ] | 40

Even in the face of current emphasis on devcloping systems to distribute
audio, video or audio-vidco materials {via broadcast, television, compuy--
ters, efc.) from source to user, user~handling of audio-video resources will
always be important. Already non-distributed audio-video resources have
seen widespread use on many campuscs, pari'ibulcxrl)f in lectures and other
group presenfations. As the materials become more plentiful, and as equip-
ment to play or project them becomes cheaper and more portable, it is

probabile that the use of non-distributed resources will become even more

popular, ,

the materials

Audio-video resources used by students, faculty, rescarchers and even ad-

ministrators on campus may include,

2 x 2 slides, individually or in drums or trays

3-1/4 x 4 slides .

overhead transparencies, individually or in long rolls

motion pictures, on reels or in self-rewinding cartridges

filmstrips and sound filmstris

audio tapes, ofter with multiple tracks for udditional recording
or audio-comparing

video tapes, with or without sound

miniaturized ledrning aids and machines

a-v programmed instruciion devices

S

These materials now cover thousands of topics and may be of any length

w
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(although the trend is toward shorter, single~concept presentations) . They
may be'commercially produced or made on campus, perhaps by the user him-~
self, Purchase and duplicating costs are steadily decreasing, ond the time

is not far away when these kinds of materials may consititute a truly sig-

nificant part of theuniversity's collection of resources.

the equipment

'

Most Gudio, video and audio~video materials require o piece of equipment
for listening, recording or viewing. The pust decade has seen the dévelopn

ment of inexpensive, durable, lightweight, porfable, and eosy~to-use de-

4

vices for all of these functions. It is conceivable that the university of the

1970's will have a large supply of this equipment for all types of use. "'

£

the users

The most common user of non-distributed audio-video resources wil. undoubted-
ly be the student. Use may be dictated by programmed leaming sequences,
course outlines, resecarch work, or simply recreational needs. Faculty, staff,
and administrative uses for learning, reviewing, and selection of materials,
while less fr'e'quem' than student uses, mus’r‘ be considered in planning and pro-

gramming

|
!
|




use by individuals and in small groups

Non-distributed resources may be used in many different ways. First, it is
possible that individuals or small graups may provide both materials and equip-
ment, simply seeking access to individual or small-group areas suitable for

listening, recording, or viewing.

Secondly, individuals or small groups may provide their own materials, but
J grouy Yy p ’

need equipment for presentation. These devices may be built~in in viewing/

listening/vecording areas, or it may be necessary to check them out from

1

central store.

¥

Thirdly, individuals or small groups may desire to check out both materials

and equipment, and take them to places suitable for their use. f

Finally, the individual or small group may desire to produce inexpensive

audio and audio~video resources, .

The complement of facility types presented on Facility Data Sheets B-1 to
B-5 and B-7 to B-10 should be adequate to accommodate any of these use

patterns,

o
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use in large groups

The usc-of these aids and media in large groups is already a common occurence
group y |

on campus. Traditional lectures are being supplemented with or even fully-

presentec with the use of slides, transparencies, models, motion pictures and

50=-0N .

Considering the weaith of documentation on the facilities requirements for

using aids and media in large groups, Facility Data Sheet B~6 presents only

a check list of fuctors for programming consideration .




PRESENTATION 44

presentation areas

Spaces raust be provided which allow students, faculty and others on campus
fo hring in audio aund audio~video resources for use and review. These should
include amixture of, |
o spaces for individual interaction with audio materials
o spaces for individual viewing and lisiening to video and (:xud:gcm
‘video materials |
o” spaces for small group interaction with and discussion of audio
materials :
¢ spaces for small group listening, viewing and discussion of vgcleo

and audico-video materials

¢ spaces for medium and large group uses.,

-

the carrel

The individual spaces may be thought of as variations on a basic individual
study space, perhaps o carrel or a fully-~enclosed cubicle. These spaces will
be provided throughout the campus. Some will be "dry" (no electricul sar-
vice); others will be wired for power for hund~carried equipment; still others

may include buili-in listening dnd viewing dovices,
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Advances in the portability of these listening and viewing devices.m.sggcst's
that it may be rarely necessary to build in a great deal of this equipment,
This approach also allows greater Floxibility of carrel use. It does, how-
ever, presume the existence of central materials and equipment check-out

areds,

Variations on basic carrels for individual use of audio and audio~video rew

sources dare presented on Sheets B-1 and B-3.

i
"
¥
4

small group arcas

H

Traditional approaches to providing space for using non-distributed resources
usually neglect the small-group. While the actual amount of small group use
will vary with the university's educational philosophy, the use of this approach

to present and discuss instructional units will be significant on many campuses.,

’
+
H

Facilities implications are presented on Sheets B~2 and B4,

location of presentation areas

These individual and small group presentation areas may be located throughout
the campus. Some should be clustered around the materials and equipment
check-out areas to allow ecsy use, Others may be spread ahout academic,

restdential and recreational aress.

(23




[E—
Cx . ‘
v

S Wy

"

s ——nn 2

INDIVIDUAL AUDIO PRESENTATION /RECORDING AFEA

EIRY ey ¥ pervacet - o puniary pmes. corsrn o

description: The individual user may check out an audio re.crding (on tape or in phormfircvph form)
for listcning, recording, audio-compare, or in a combination of these moJcs. He may take this to
an individual listening/recording arca alreddy fumished with the playbuck device, or he may check

this device out, too.

In the case of phonograph recordings, the playback device is most likely to be built into the pre-
senfation arca; it is up to the individual campus whether it will dccormmodate the lending of phono-
graph records, or whether it will iransfer these to the medium of audio tape. ,.
In the case of audio tape recordings, the continued development of siall, portable devices for re-
coudmd/playbczck and audio-compare suggests thict the university rciy want fo resort to user qhecl<~
out of both recording and ru,o:dmg device. This approach will reduce the expense of buildj; ing in
equipment, and will increase utilization of presentation/recording aicos. :
z
physical form: A traditional approach to prcsonmilon/tccorchng arca has been the provision of in-
ﬂlwdual carrels and rooms for these activities. If the noise problem is adequately handled (sée "acous-
tics", there is no reason why these areas need to be fully enclosed, B

4

size and configuration: The area must be large enough to accommodate a working surface (for both
equipment and note~taking) and the user himself, Unless oquipmcni' of unusual size and proportion
is to be built~in, individual arcas can be as small as 5' wide and 4'-6" deep (22.5 s square feef)

If areas are o be enclosed on the user's rear side, they should probably be a full §' deet (25 square
feet) . , ,

locations: Where no devices aic built into the carrels, they should be located fairly close tc the
contral Check-out area in order to minimize distunces for carrying redia and cquipment. (Certainly
100'-150" does not scem like o long distance o ask students to walk),

Carrels or cubicles equippad with audio presentation /1 ccording devices may be scattered about
academic and residential arcaus since the audio cartridges are small enough fo be hand-carried

some distance, Ease of maintenance suggasts that these he clustered into small groups (perhaps

combined with other request/presentation devices in varicus arecs) .

Direct supervision or circulation control ‘of thesa carre! arcas is not recuired; 24-hour access should
P ] 4 ‘
be feasible.




B~1 (continued)

access: Doors (with glass vision panels for supervision) should be used where carrel arcas arc

Werevcpestommopracn w oy

accessed from well-used civculation areas or other noisy arcas,

lighting: Standard classroons levels suggested for overall itlumination; possibility of providing an
individual carrel~or-cubicle lighting strip, about 24" above working surface should be considered,
Panel sources of light (as opposed fo point sources) in the ceiling will allow greater flexibility of
carrel arrangements, ) | i
i

Fa

acoustics: Since the user may be speaking, acoustics should be a significant design factor, The

use of headsets will eliminate loud speaking, but the ceiling of the carrel arca, and the individual
carrel dividers should be treated with sound ubsorhing materials. Carrel areas should be fully iso~
lated from external noise (us any classroom would) o The possibility of providing some fully-enclosed
cubicles should be consideied (sometimes it is desirahle fo "fill" an arcu with recorded music,
rather than listen to it through earphones) .

mechanical: Standard ventilation required; if any fully-cnclosed arcas are provided, care should
be taken to vent all cubicles. '

3

electrical: Where equipment is not built in, convenicnce outlets for 110v should be located af
working height levels (just above the table top). Even where equiprent is buili~in, an additional
convenience outlet af this lev-l should be considered,

furnishings and equipment: Tabletop working surface, temporary books and notes storage, coat hook.

general design consideration: Traditionally it has been easy to group all carrels into one location
without further consideration for scale or comfort, Particularly on campuses where studenis will
be asked to spend a good deal of time in these situations, the design and layout of carrels and carm

rel areas should be approached with real care.

"Row-on-row" arrangements should ganarally he avoided os of improper scale and uninviting o use;
clever arrangements, where perhaps "only o fow carrels can ba scon at once® would seem more invite
4
ing. The possibility of including sinall (100-150 scuare feet) "soft reading” areas in or adiacent to
g p 4 g i g |
caricl areas (for relief) should be considered.

&
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SMALL GROUP AUDIO PRESENTATION / RECORDING AREAS

T T e L T L e [TV R Y

description: Occasionally it may be desirable fo have o small group listen to, record, and play
back audio recordings (cither in phonogiaph record or in audio tape form) . The presentetion/re-
cording device may be built~in or checked out from a central equipment store.

physical form: A fully-enclosed room should be provided.

t

size and configuration: Size will, of course, depend on the number of users to be housed. A

room of 80 squarc Tect will casily house 6 people. (The possibility of equipping this area, or allovs.-

ing access into this area, of a media presentation module, B-4, would increase utilization of this

areda) . ? |

locations: Should he in the dencral vicinity of the check-out arca in order to allow staff scheduling
aﬁa’(indireci') supervision of these areus.

3 |
W

4

access: Visual access (glass panels, or glass lights in door} should be possible for "monitoring” ‘pur-

L ]

poses, and fo see if the room is in use.
‘

4

*
18
'

lighting, mechanical: Standard considerations . | i

acoustics: |f it is felt necessary to eliminate full acoustical enclosure for reasons of control or super-
vision, group rooms should not be located udjucent to noisy circulation areus,

i ]

e

electrical: Several convenience outlets should be provided (110v).

furnishings and equipment: Tdble and chairs as required; chalkbourd surface should also be included.
Coat hooks for users. Carpeting would be a nice-but-unnecessary addition (for acoustics and addi-
tional seating) .




INDIVIDUAL VIEWING/LISTENING AREA

S s MRS ot o

.. ety e -

description: Individual users may check out any number of projected materials and/or viewing

equipment from the central check-out arca and take them to some individual viewing/listcning
ared,

In the case of 2x2 slides, the user may check out the slides and a sinall hand viewer or small pro-
jector with sclf-contained rear sercen. In the case of Smimn il carfridges, he will check cut the
cartridge and a small, portable sound~and-image projector (with sel f-contuined rear screen or with
an additional portable rear screen) .,

While it is possible to build in the viewing equipment, with user check~out of only the viewina:

f A i P ‘ v
medium, the size, portability and ease of using new projection devices suggesis that the check
out of device is not only feasible, but probably desiralble in ferms of utilization. |

physical form: The traditional approdch has included the provision of cariels and individual cubicles
for listening and viewing. Full erclosure is not necessary, however (see "acoustics™)

size and configuration: The area must be large enough to accommodate a working surface for both
equipment and note-taking. Unless equipment of unusual size or proportion is fo be kuilt-in or
used, individual areas may be 5' wide by 4'-«6" deep (22.5 square feet) or 5' x 5' when fully en-
closed (25 square fect), o

1)

location: Fairly close to check~out arcas. If satellite check-out arcas are mointained for the most
highly-used maierials, clusters of individual vie ving/listening aveas can be set up around them,

Carrels equipped with built-in (or permanently attached) projection equipment may be scatiered
throughout academic and residential areas, particularly where the film cartridges are used.

Direci' suU ervis?on or Cil’CUlCﬁ'iOﬂ CO!“!"?.’O! O*F i"ﬂGSG CCH”I'G! creds ES ot I’@('Uifed’ 2‘-1'"!10UF AQoaoss ShOU!d
i H
be pOSSibIGo ‘

~dccess: Doors (with glass vision panels for supervision) should be used where cairel ares ars accessed

“
o~ gty -

from well-used circulation arcas or other noisy areds.




B-3 (continued)

lighting: Standard classroom levels suggested for overall iHumination; point sources of light should
be avoided since they restrict carrel flexibility and moy cause undue glare on viewing screens.
Adjustment of lighting levels for image viewing is unnccessary in this situation,

acoustics: Sce B-1,

mechanical: Standard ventilation required; if any fully-enclosed aress are provided, care should
be taken to vent all cubicles.

electrical: Where equipment is not built in, conveniance outlets for 110v should be located at work-
ing height levels (just above the table top). Even where cquipment is built~in, an additional gon-
venience outlet at this level should be considered.

furnishings and equipment: Tabletop working surfuce, temporary books and notes storage, co,r',:t hook.

A )

general design considerations: See B~1.

1
1




SMALL GROUP VIEWING/LISTENING AREA

description: A small group may want 1o check out an audio-visua! item (a sct of slides, o set of

overhead fransparencies, o filin cartridge), take it (and possibly the equipment) to a small group
viewing/listening arca to sce and discuss the prosentation.

The projection equipment and screen may be permanently (or semi-permanantly) installed in the
| JUH| |

arca in the form of a media module as shown overleaf,  The user may bring a poriable projec-
tor into the room with him, !

hysical form: A fully-enclosed room should be provided., ;
phy Y |

size and configuration: Size will depend on the number of users fo be housed, olthough o room of

80 square feet will accommodate a grous of 6 (8' % 10,

-]

Configuration should take the forn of u square fo accemmodate the most efficient viewing aiea for
projected media, as shown overleaf. . Design should allow comer placement of viewing surfoce
(screen) in order to "fit" the maximum viewing arca fo the room., [

)
4

location: Should be in the general vicinity of the cheak-out area in order to allow staff scheduling
and (indirect) supervision, There will be other areas on campus (small~group seminar and confer-
ence rooms) that will also accommodate this activity, r

access: Visual access (glass lights in the door; large glass pancls should be avoided due to the am-

bient light problems) should be provided.

.

lighting: It will be necessary to darken the area when front projection fechniques are employed;
some wall lighting (dirccted down against the walls to avoid interference with projection beam or
screen) should be considered to keep the room from plunging into total darkness. Use of the rear-

screen media module does not require room darkening if room lights do not shine directly on screen.

acoustics: If it is felt necessary to eliminate full acoustical enclasure for reasons of conirol or SUpET-

vision, group rooms should not be locared adiacent 1o noisy circuloticn arcas .,

-

o
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B4 (continued)

mechamca! Standard considerations.,

PR 642 548 A bt o N W

electrical: Several convenience outlets should be provided (110v),

TS P e} 18 s e

fumishinn and equipment: Tabie and chairs as required; small table or shelf to accommodate pro-

_ .—-M L Satantae B T

fector {for front projection); front projecticn screen; medio module (perhaps shared with other areds) ;
challboard; coathooks; carpeting o nice-but-unnecessary addition,

oo
li,...‘!',}m.‘,,,,.,;\;,{
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SPECIAL PR ESLNTATIOI\J/I\AN\IPUL/‘TION AREA

description: The use of some audio-video resources, notably some programmed instruction devices
and some miniaturized leamning devices (small computer fraincs, miniature chemistry laboratories,
etc.) may require special presentation/inunipulation areas or carrels,

size and configuration: The need to accommodate more apparatus than other audio-video carrels
suggests a somewhat enlarged working surfuce; o 6' x 5" area (30 square feet) may be required,

N

!

locahon and access: These areas should be provided in the vicinity of the areas where the audto-«-
video resources may be checked out, This suggests placement near central materials and e,qumme:
storage arcas (B-7 to B~9) . Special carrels for scientific uses (requiving air, water, or gas) may be
located in the vicinity of a materials and equipment center dedicated fo science instruction or re-

search .

[+

Visual access (through glass panel or lighis in the door) should be provided; arcas do not requue
direct supervision, but should be set up for indirect monitoring and scheduling ;
: _ ;“
Clustering of carrels will make monitoring cosier and will economize on special services,

' . ,
!
1

physical considerations: The need for individual goncm.raho”, and the possibility of producing noise
and odor, suggest that the fully-enclosed cubicle might be the most appropriate physical form,

lighti ing: Standard levels,

~vnn~¢. -

acoustics: Full enclosure is suggested; noise levels produced will not be abnormal, however.
gd i P 7
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mechanical: Individual ventilation required; possibilitics of direct exhaust in science-oriented areas
should be considered. Special services (air, gos, water) may be required in science carrels.

electrical: One or two convenience outlets (110v) af table~top height,

s 1550 o8 Ap4h b T T

~

fumnishings and equipment: Large working surface; small sink o possibility in science carrels; temporary

bt 1SS paa 3 Am e 1 s A

storage for books; coat hooks .




LARGE GROUP VIEWIN Cf/l,.lS'l'Eil\lli'ﬁlG AREAS
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The need 1o consider the use of uudio-video resources, both distributed and non-distributed, is fun-
“damental to the design of larga group spaces. The following is by no means o comprchensive summary
of programming information (vhich is eusily available elsewhare), but is o summory of plunning and

design considerations:

1. The kinds of imagoes, the means for projecting them, and their size will control the
capacity of the room (und vice versa) .

2. Projected images dictate optimum configurations of seating areus.
3.  Good viewing demands floor sloping or stepping in lurge rooms (50-80 or more).
4. Design and location of display surfaces for maximum use and flexibility is critical,

5. Lighting levels on tdsk surfaces (when media are being projecied) must be carefully
coordinated,

6. Ambient lighting on screens must be carefully controlled.

7. The need to darken these rooms suggests that windows are offen liabilities rather than
assels . | '

8. Design for good acoustics is imporiant; parallel walls are often avoided.
?. Control of equipment noise iz important,

10, The need fo cool large group spaces is fundamenial .

11.  Seating must be carefully designed; countertop writing surfaces for taking notes are often
provided,

12, The need for sound systems must be carefully reviewed,
. | ’
13, The selection and installation of projection componenis (projectors, screens, controls)
must be agcomplished in a coordinated way,

14, Space for rear projection of images may be necessary.

“

5. The inclusion of student response units, and feaches readout, must be discussed.

1 ]




B~ (continued)

16, Thedesign of teaclior lectern and controls must be simple and accomplished vith
the user in mind.

17, Technical support for media~oriented spaces must be provided in soma way .

P —
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STORAGE AND SUPPORT | 46

the checli~out suites

-

The check-out suite for individual and small-group check-out of audio-video
resources logically includes a central materials aree, an equipment area and
an "over~the-counter” check-out area. These are presented in detail on

sheets B~7 to B9,

The approcuch to providing this suite of fucilities will vary from compq}; fo
campus, and even perhaps from time o time on the same campus,
.
e one centiul suite may be provided, perhaps as part of the university s
fibrary, OR,
o several suites may be provided with the same basic store of nﬁ;qfcrials
and decentralized for user convenience, OR,
N |
o several suites may be provided, each specializing in one or more dig~

ciplinary areas and each located in conjunction with other academic

spaces for that discipline.

These storage and support functions should be adminisiratively tied to the marn-
agement of the university's overall information store (or library) . The possibili-
ties of relating the user-oriented materials and equipment arcos 1o campus-wide

materials and equipment storage areas shoule be cdrefully considered,

N
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production

The projected increwses in the use of audio-video resources on campus will
inevitably create the need for local, "quick-and-dirty " production arcas

for student, faculty and staff usc. These are presented on Sheet B-10,
k Y

Backing up these local arcas witl be « large campus-wide instructional re-

sources service.
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GENERAL AUDIO-VIDEO CHECKOUT AREA D 4
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description: This area serves as the inferface between user and the cential store of materials and
P

equipment. Requests are received (by telephone, muil, or in person), requests are fulfilled and
bookkeeping accomplished in this area.

v

physical form: In a large audio~video center, a check-out area with on adjacent administrative
office arca; both functions may be combined in o smaller center.

tize: 150 square feet is sufficient for check~out areu; odd 60 square feet for cach staff meinber pro-
jected, '

location: The check-out area should be immediately obvious to the casual visitor in the audio~
video materials and equipment center,

Location of the storage suite should be carefully considered, Placement should be along majoy cire
culation routes to, from und within academic arecs sciving the bulk of the university's students,

In large multi-disciplinary universitics, the possibilities of satellite storage areas (perhaps part of
disciplinary resource centers and libraries) should be carefully considered,

access: Access to user area should be as direct as possible, with service counter and full ~length
door openings info reception area (or corridor recess), Users are not permitted to enter the check-
out urea,

Direct physical and visual access (glass panels) between checkout and administrative arcas (if the
two are separated); direct access fo material and equipment drecs is necessary

lighting: Standard office levels.

et o Y i

but the smalicst installations.,

mechanical and electrical: No special considarations.

[P - b e o) Y

! acoustics: Administrative arecs should be protected (by full enclasure) from circulation noises in all
i
|
l




B~7 (continued)

furnichings and equipment: Shelving for femporary storags of materials and equipment on their way

P A T s

in or out of the cenfer; ldrge service counter; fil
poses; fackboard; desks and chairs,

&

oi-line compuier teiminal for circulation pur-

R




CENTRAL AUDIO-VIDEO MATERIALS AREA _

Ve A, . » oo . P2 e
T

)

description: Storage of audio~video materials for user checliout, possibly including overhead franse
| F

B 8 i 1o s e v <8 et ¢ 8 A

parencics, slides, cartridge films, and miniaturized leamning kits and apparatus,

size: Sce B-9.

Sanssasnagmmeiss

layout: As in the equipment arca, the layout for storing the various materials will evolve throuah
ayoul quii r

use. Since there viil be a need to access all the materials in the room, configuration should be
simple and square (not long and rectangular, with some portions of the area dozens of feet from

the access) .

location: See comments on location of the central audio-video storage suite, B~7

1Ad [ :
v

access: Direct access to both check~out and equipment storage areas. Convenient access (par-
haps through equipment area) to loading dock or ficight elevator. |

lighting: Evenlightingofhigh quality (60.80fc) throughout.

acoustics and electrical s Standurd considerations .

mechanical: Air conditioning will make storage of some materials easier and probably prolong their
useful Tife,

furnishings and equipment: Large quantities of shelving, storage drawers and file cabinets; table with
light box for inspection, review, efc; possibly some minor repair equipment (splicer, etc.).




CENTRAL AUDIO-VIDEQ EQUIPMENT AREA s
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description: Storage of portable projection and cudio apparatus for user borrowing.,

s

size: Size will be u problem, for the university's initial supply of cquipment will be limited. Use,
familiarity, and advances in equipment design and niiniaturization should serve to increase the
quantity of equipment needed. '

One approach to flexibility of size is to combine the equipment arco, the materials arca (B-8) and
a large storage area info one large "room" divided by demounidble partitions (ycur-to-year flexibie
lity) . Another approuch is to limit the size of the ceniral cquipmant ond materials arcas, adding
new satellite (or primary) arcas as the univessity expands,

"-

layout: The layout of the equipment area will evolve through use: the need for ¢ picce of equin-
Y our JUIT Y ; f q

ment "in a hurry", however, suggests that the fustest-moving items will be placed nearcst the door

to the check-out area; the designer should not rostrict layout possibilitics in this arca of the room.

location: See comments on location of central audio-video storage suite, B-7.

]
Bt et stan et pemeemsnte

access: Direct access to both check-out and materials storuge areas. Direct double-door access o
Toading deck, freight clevator, etc. for receiving of equipment,

lighting, acoustics, mechanical: Standard considerations.

e mn

[

electrical: Generous supply of convenience outlets (110v) for tasting.,

furnishings and equipment: Large quantities of shelving on walls and free~standing; work bench and
tool rack for minor repaiis, -
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LOCAL AUDIO-VIDEQ PRODUCTION AREA | | ! "”W‘
} description: A small area for "quick-and--dirty" audio-visual production by faculty, staff, and

| siuc}ruiw Activities may include the making of large drawing:, overhead frenparencics, mount-
ing of 2 x 2 slides, clry [1'10 0 copymo of information, etc. In some cases, o small darkroom or
| two may be located in the vicinity of the local production area.

size and configuration: A room of 8' x 10' size (80 square feet) will accommodate 15 lineal fect
| of table~top working surfece and 2-3 users at any time.

location.and access: These arcas might best be located within academic office complexes (for
faculty-staff use, and for sceretarial supcxvxaxon) but closely related to student waiting areds
(for convcmem student access) .« A production ared or two may also be located within the un f-
vmsny information storc., ;

J
¥
(4

In any case, access should at least be visually controlled by a university staff member (a depari-
' mental secretary will do) . ’
|

lighting: Only becomes critical if a darkroom is added to the complex,

mechanical: Direct ventilation; exhaust fan should be considercd.,

electrical: Generous supply of convenience outlets (110v) ai teble-top height.

Bt b amaern b 428 w8 8. M2

furnishings and equipment: Continuous table~top surface for working and for equipment; lockable
drawers under some of the surface; temporary book storage; coat hoo‘«a; chairs and wastebaskets,
If a sink is not available nearby, one should be provided in the preduction area.

Wk s e
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INTRODUCTION | | 48

The introduction of the radio in the early twentieth century demonstrated the
tential of distributing information to greot masses of people. Since that

potential of distributing informaiion to greut masses of people, oince thal

time, television has established itself as o far more versatile medium ~ both

in the home and in the educational institution.

The university campus of the 1970' will include a number of (possibly inter-
;
connected) audio und audio~video distribution systems. Some may be limited

fo one roor or suite of rooms (such as the audio laboratory) while others may

extend far beyond the boundarics of the campus (as in the case of the' campus
: :
TV station) . Possible systerss include, | ‘
L
audio laboratory (audio material received af various stations controlled
by master console) %
closed-circuit television, with many origination points.on cqmpusi"(inm
cluding off--the-air) |
local closed-circuit felevision, with origination and presentation in
the same place
video laboratory (television camera, recorder and monitor for record-
ing and criticizing activities)
¢ pus television station
campus radio station
general access to commercial radio and television
dial-access of ready-stored audio and audio-video materials

the uses

e Y ]

Distributed audio and avdio-video materials will have a variety of uses in the




university environment, including,

lectures and presentations for student and teacher review
presentation of single--concept instructional units

presentation of events of current or historical note

presentaiion of programmed instruction packages

audio training activities (language, speech, drama)

video training activities (speaking, drama, practice teaching, etc,)
familiarization with procedures | .
teacher review of materials :7
recreation |

systems components

Like the computer resource system, the various distributed audio-video systems

consist of three major components:

o the REQUEST/PRESENTATION NODES, or devices that allow

the user access and display.

o the CENTRAL EQUIPMENT AREAS, which store and distribute

the information; in the case of dial~uccess, the central area also

processes and fulfills requests.

o the CENTRAL SUPPORT FUNCTION, including .administration,

scheduling and production or cenversion of materials.,

All of these components are tied together by some sort of distiibution network.




lt is important to realize that there are also three generic ways of accessing
these audi@~video distribution systoms,
o  SCHEDULED ACCESS, where the information is pre-mounted on
a tape deck or recorder and is,czc;i'livcxi'ed according fo a predef;rm
mined schedule. The user must be provided with a schedule of
programs and times. All commercial broadcast stations work Iin
this way; in addition, audio laboratories and dial~access systems
)
may be utilized in this fashion., , | 3
o MANUAL ACCESS, where the program is mounted by direct L;ser
request« This is often the case in campus-wide closed circuir'{TV
networks, some audio laboratories, and some dial-access setups.
o RANDOM ACCESS, where the user can access any pre~-mounted

audio or audio~video program by simply dialing a number. The

dial~access system is the only set-up with this capability.

Y
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REQUES.T./ PRESENTATION

18]

campus-wide systems

Audio-video materials distributed campus-wide can be requested from and

presented in o variety of areas:

L]

The home, dormitory or recreational arca via the radio or television
set. Since the facilities in which these devices are placed are not
specifically designed for them, formal Facility Data Sheets have not

been developed. | /

Classrooms and other academic arcas where felevision is used g5 a

teaching medium. Special facility implications are noted on Sheet

C-4.

Individually to siudenis in carrels. Sheets Col and Co.3 present faeil -
4

ities planning data for these installations. The reader will note that

they are simple variations on carrel areas for non~distributed audio-

video media. The prime differenice, of course, is location: the car-

rel wired for distributed audio or audic~video resources has fur greater

potential location than one which is tied to a materials and equipment

checkout area,

Group viewing areas, where small or medivm groups can remote dccess

avdic~video materials, inferact with them and discuss them as necessary .

See Sheots C-7 and G4,




"limited"” systems

As suggested in H';e introduction to this Part, some of the university's distribuiod
audio~video resource systems may be limited to oné or two rooms, A traditiona
example is the oft-used and oft~dbused audio laberatory (or "language laborg-
tory" as it is fondly known to millions). Here a central console may broadeast
one program, or a number of programs through audio loops or direct wiring to

a number of student stations. The person at the master console may have a vari.
ety of altematives in program control, mo'niforing, etc, This lcxborcxt'q"‘ry is

briefly discussed on Sheet C-5,

v 2

Another approcich gaining some popularity is the "video laboratory”. Here a
»'r

self-containad complement of camera, video tape recorder, and monitor is

'
124
A
I
1K
1

used for a variety of leaming sitvations where it is beneficial for the yser to
"see" himself or others in action. The video laboratory may be a separate roors
where scenes are enacted, it may be o small area adjqceni' to a classroom or
dramatic stage wheie the camera sits behind one-way gloss, or the camera may
be Fullvy rerofe from recorder ond monitors Facilities implications are prcscmi';:d

on Sheet C-6.,
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INDIVIDUAL AUDIO PRESEN'I‘ATIOI\!/REC'ORDING STATION e

LL Ty
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description: This is essentially o carrel (such as that described for non~distributed audio on Sheat
B-1) which’is wired into an audio-video distribution system. Basic e uipment includes o set of

b quty
headphones, o dial or channel selector, and o remote "record~erase~playback” control switch.

location: Since use of this arcu does not depend on physical proximity to u central choeck-out arca,

v rscp 1 g

carrels for distributed audio can be placed anywhere on campus. Probable locations include within

academic and residential complexes (in study or other public arcus) and in any other areos where stu-

dents may wish to "stop off" for some remote refrieval of audio informetion (such as in the student
union) . Some clustering of sictions makes maintenance eosier and may shorten wiring runs.

all other aspocts: See Facility Data Sheet B-1,

GROUP AUDIO PRESENTATION/RECORDING STATION &:1 /1

description: Small, medium and large groups may desire remote access to audio information. This

may be accomplished in a small group area (such as that described for access to non~distributed audio

resources, B-2), or an audio station may be located in a medium- or large~gioup academic spoce.,
Basic equipment includes headphones (perhaps o jack strip for multiple headphoncs) or speaker, dial
or channel selector, and remote audio controls ("record~erase~playback") .

e

size: An audio station may be incorporated in o room of any size; Sheet B-2 describes a small group
room for 6 peonle. | |

locations: These rooms may be placed anywhere on cam us. Sraall group rooms dedicated to this
/4 P

use may have to be placed so they can be visually supervised and scheduled., Some clustering of
stations makes maintenance edsier and may shorten wiring runs .

all other uspecis: If o small-grou: 2 B2, If a largo~gr m te iderations
all orner dspocis: IF o smaii-group roor, see B-Z, |If o lurga~group room, note considerations on

o s P WY IVERY

Sheet B-5,
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INDIVIDUAL VIEWING/LISTENING STATION v
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description: Thie is essentially o carrel (such as that described for non-distributed viewing/listening
on Sheet 11-8) which is wired into an audio-video dishibution system, Dasic equipment includes «
dial or channel selector. The TV sel may be built~in, or attached 1o the carrel by o power cord
(security probobly dictates the former) .,

location: Since use of this area does not depond on physical proximity fo a central check-out arga,
carrels for distributed audio con be placed anywhere on carnpus, Probable locations include within
academic and residential complexes (in study or other public arcas) and in any othor areas where
students muy wish to "stop off" for some remote retrieval of audio information (such as in the student
union) . Some clustering of stations mukes maintenance easier and may shorten wiring runs .

all other uspects: See Fucility Data Sheet B-1.
: |

c/
GCROUP VIEWING/LISTENING AREA : ) o :,’"’l:J
N ‘

doscription: Smaull, medium and large groups may desire aceess to video or audio=video informution.

W N el et b . . * . . . * .
Al Thai s required is a television receiver, a dial or channel selector, and o speaker be instulled in
a small group area (such as that discussed on Sheet B-4), or any other meeting space. "

size: See B~4 for comments on the small-group installation for 6 people. Size of other installutions
may vary, but the comments on optimum viewing arca apply to televised images as well as other audio-
video images. Usual design parameters for televised images are (see diagram B-A): |

minimum viewing distance: 4 times the diagonal width of screen

maximum viewing distance: 12times the diagonal widith of screen

moximum viewing angle: 45 degreas

o o3 4 brn 2

locations: Rooms may be placed anywhere, Smull--group rooms dedicated to this use should be placed
where they can be visually supervised and scheduled, | oo

all other aspects: If a small-group room, sce B-4. If a large-gicun room, note considerations on
} 7’ < i 7/
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description: The audio luboratory usually includes,

1. Anumber of STUDENT STATIONS, where the student can listen, speak, hear himzelf
speak, compare his voice with a master, and communicate with an instructor or moni-
tor., '

2. A number of PROGRAM SOURCES, whether mounted at the student station or in the in-
structor's console, These are usually audio tape decks. |

. 3. An INSTRUCTOR'S CONSOLE, which may allow the instrucior to select different pro-

! grams for cach student; to monitor, record, and intercoinmunicate with studenis,

4. A DISTRIBUTION NETWORK which may consist of station-to~console wiring, or the in=

stallation of one or more "audio loops” around the perimeter (or in the ceiling) of the
room to allow for wireless communication.

In general, the audio laboratory can be likened to a limited dial-access system where the instructor
enerally controls the dial. Universities may use these for language, speech, drama, dictation and
| y y guage, s| : !

- other speech-oriented skills. !

‘-; .
{

physical form: The audio iaboratory consists on one or more rooms, fully acoustically isolated from

ouiside inferference. If the audio loop approach is used, physical division will decrease the possi-
bilities of cross~talk. The control console may be placed in the same area with the student stations;
but acoustical isolation will give the instrucior some flexibility (in receiving visitors, making'tele-
phone calls, etc,). ‘

'quce required: 20 square fect/station is the figure most often used in the design of audio laboratories.
60-80 square feet should be allowed for the instructor's station (or room). | l

lighting: Even illumination of standard levels is acceptable.

P s
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acoustics: While the use of headphones cuts down loud noise, the speaking of users can be annoyin
Carpeting is suggasicd; acoustic al freahinent of dividers between student stations  and ceilings is
required,

Cie
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machenical:s No ﬂh.\.‘iOl reguiramanis., ' , |
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C-5 (continued)

electrical: In witeless installations, audio toops can be placed on perimeter walls, or laid on sus-

pended ceiling frameworks, In wired situations, cable racewuys from console to stafien are requircd

furnishings and equipment: Student stations, with or without program sources, but with visual dividers
(af least to eye-level) fo adjucent stations; instructor's console; tackboard; cout hooks.

general note: Combination of audio luboratory into lecture~laboratory with appropriate media dis-

play surfuces should be considered, (See Design Study MG-3 in "Educational Facilities With New

Media"?),

*Green, Alan, et. al., Educotional Facilities with New Media, Departinent of Audiovisual Instruce

e vre o

tion, National Education Association, Washingron, D. C., 1964,
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VIDEO LABORATORY o
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description: The video laboratory is essentially o collection of cquipment: a television camera
(hand-held, mounted on o tabla-top for still grophize, fiounizd on a movable dolly, or permanently
mounted to survey a paiticular scene), a monitor or collection of monitois for displaying the camere
image, and most likely a video tape recordur to record und playback the action. The equipment
complement may be fully self-sufficient, or it may be wired into the carfpus TV distribution system
for remote origination or display. Finally, dll the componznis may be in one areq, or they may
nct.

i
!
t

f

physical form: Because of the inherent flexibility ofusing telovision in laboratory experiences, se-
vmal alfernatives are passible:

1. Action may be recorded remotely and transmitted o o group viewing area (C~4 or B~6).
The only facilitics implications arc a camera mounting in the remote area, and a cable
hook-up (part of the university's system) between origination and display points.,

2. Action may be recorded by a movuble camera in an area adjacent to the area under cb-
\ servation. The viewing group muy be accommodated in the same area or remote from the
scene. A one-way viewing pancl between the camera area and the area of observation
s required in this case. At least 25 square feot should be provided for camera and opera-
tor,

-

3. Any classroom may be outfitted with an internal CCTV system for magnification, phoio-
graphing group behavior or the speaker, with record and playback in the saine area. -

\ i

' ,
locations: A "video lchoratory uulu:mo an internal CCTV sysiom can be erected anywhere on canmpus;
laboratorics using remote origination or display must be provmou with cabling between points’ (theo-
retically, any arca on the Unavozmy 's TV cable neiwo k, if one exists, can be part of @ vndeo lobosuw

tory.

.

lighting: While it will be uneconomicyal (and possibly undesirable) to duplicate television studio
gnring: P 4 ) i

TthnC'concl:‘rxorao in areas under TV observation and recordmg, good lighting(80-~ 100.0) will add
much to the video record.

acoustics, mechanical: No special consideration unless lighting produces large heat loads,

electrical: Seo DISTRIBUTION.

P e d
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STORAGE AND SUPPORT 53

the production/suppori center

P R N

The heart of the distributed audio~video resources systom is the originotion !

production cenfer where these materials are made and set up for campus distri

vbui'ion. The production/support center not only produces and distributes majeri-

als over rad‘io and television, but also assists in,
0 mcﬁ'crigls procuction, conversion and storage for the dial~acgess system
o general audio and audio~video resources production for the {aculiy,

staff and administration

e backing up the local production centers (B-10)

o  encouraging fuculty uses of leaming resources

o overall administration and coordination of the university's resource

Systems

The Stare University of New York has provided for some form of production
facilities on each of its campuses, and is now engaged in planning, designing

or building some 14 new major production centers as part of the communications/
lecture hall center <'.1pprcwcl'¢c This report will not attempt to duplicate the re~

search materials developed for the plonning of those centers,

the dial-accoess component

AL s S ¢

The only componant not considered in these production/support areas o3 plonns:!




is ready-storage area for dial-access systems, Materials must be pre~mounier!
o

on audio tupe recorders, video tape decks, and possibly film chains; this equiy-

i
ment must then be wired into a special-purpose computer and switching matrix
[ PUrL P C :

3

P

for matching requests with program sources. Facilities implications arg presoni-

ed on Sheet C~7, and from this it is obvious that the dial-access areus shouyle!
relate strongly to the ares where the media are produced, duplicated and

stored.,

Data Sheet C~8 prosents produci:ion/suppori' needs only in broadbrosh

fashion, with particular emphasis on the needs of dial~access systems.,
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READY-STORED AUDIO-VIDEO RESOURCES AREA L
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description: An arca where randoin-access program sources (aud:o, or audio and videc) and the neccs-

st b e

sary swifching and Conho! equipient are housed and serviced,

size and configuration: There are so many varidbles that it is almost impossible fo accurately size
this space unfil more is known cbout the specific program, Equipment modules will more than likely
| be determining fuctors, and will include, ‘ f

1. AUDIO PROGRAM SOURCES, consisting of 24" x 24" x 76"h (on roughly cqu:valeni) calbi-
nets, eacl with a specific numbc,r of audio tape decks. The number of progrom sources in
each cabinet will depend on the number of tracks used on cach tape, and the numbar of

' ' programs per fracks These sources can usually be added one of o time, or a cabinet af a y
time. '

2. VIDEO PROGRAM SOURCES, consisting of cabinets of the same size which contain roughly

4 video tape recorders, ‘ ‘ ,‘
/ u
, 3. PRO SRAM AMPLIFIERS, one cabinet (equal in size o the above) must be con.»ldcxcd for
" additional program sources (or program amplication may be built into the sourcc,.. therm«
selves) o |

. 4. CROSSBAR CONTROL AND SWITCHING RACKS, added in modular packages as "x" new
student lines are added,

9. COMPUTER CABINETS (note the addition requi.ement on the system shown on the nesit page) . |
6. DISTRIBUTION FRAME, one required for "x" student sources,

7. POWER SUPPLY,

8. SLIDE AND FILM CHAINS for converting material for TV distribution, Each chain generally
requires about 100 additional square feet in the room.

The schematic of one such installation shown on the next page indicates that about 625 square feet is
needed for the 480 student lines and 192 program sources (audio-video) envisioned by one menufacturer.,
This diagram includes no area for o technician's desk or any film or slide chains.,

The reservation of an arca of approximately 1,000 squmo feet (with cdditional back-up area in the for:
of storerooms, an cdjacent ciumoom,c,u o) 5 !acu!u prchably be considared for o collegiate insta!lation.
(Spread into adjocent areds does not necessitalo removing walls) .,




C-7 (continued)

-~

In addition, a technical areo of 100 or more square feet should be considered integral with or direct-
ly adjacent to the main equipment area.

venient relationships to television support areus for the campus in goneral will coonomize on techni-
cal support and maintenance, '

location: Should be as physically centralized on campus as possible fo minimize wiring runs. Con-

access: Access fo equipment areas should be limited to qualified technicians,

H!

physical considerations: f it is possible to locate the dial-access equipment in the same vicinity os
other fechnical production areus (studios, engineering, storage, efc.), the possibility of demounta-
blg partitioning und the use of modulor building bays should be carefully considered. This approach

will allow expansion and contraction of the various parts of the technical center as required,

|

}
lighting: High levels of overall illumination (50-60fc would seem sufficient) should be provided in

equipment arecs .,
acoustics: Abnormally high noise levels will not be generated,

B T L ok L v R

mechanical: Area should be air conditioned; direct venting of units not required,

elecirical: 110v power service probably sufficient (check manufaciurer) .

WA B o S

communications: Telephone af technician's desk. In addition to being o regular phone extension, the
headset will be tied into the dial~access system o receive requests and calls for assistance,

*fumnishings and equipment: Racks and progrom modules as required; tochnician’®s desk and work bench

should be provided,
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AUDIO-VIDEO PRODUCTION/SUPPORT AND DISTRIBUTION | (f ¢

description: The univesity committed to wide-spread use of audio-video resources, both distributed
and non~distributed, must provide u substantial production/suppert center. Centers similar to those
being planned and built as part of the communicalions centers on many SUNY campuses should be
adequate, with the possible addition of dial-access capability (C-7).

The production/support center will undoubtedly include « complement of television studios and con-
trol rooms, kinescope and filmchain arcas, television control and distribution center, graphic arts
studios, film studios, animation and editing arews, darkrooms, equipment engineering and storage,
prop workshop and storage, an audio-video materials store, previewing areas and the requisite staff
and administrative spaces. Full programming data for all of these spaces has been prepared for

SUNY.

i
considerations for dial-access: In addition to the comments made on Sheet C~7, the production/sup-
port area should recognize dial-access by, | ’

'
*

1. Locating the dial-access ready-stored materials area (C~7) as part of the production/sup-
| port center, perhaps separating the two by demountable partitioning for year-to-year flexi-
bility, |

2. Provide these component arcas in the vicinity of the dial-access area; technicians work
area (with o possible glass vision panel to the dial-access ared), equipment maintenance
and repair areq, one conference/preview area (for previewing dial~access materials),
and a small audio~video storage arca,

3. Consider the possibility of "sharing" film and slide chains for both dial--access and broad-
cast television uses. This has no direct facility implications, except that any film chains

concerned should be wired back to the main television conirol and distribution area.
[ d

distribution: In addition to regular television distribution (for which SUNY data already exist), the
dial~access system requires a pair of wires (one manufacturer requires 600-ohin resistance) from each
remote station to the ready-stored wiring conduits and trays wheire possible.
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INTRODUCTION 55

As long os there are information stores, information will be collected and re--
trieved in focsimile form - cither full-size (os in the case with the book) or in

some microform.

The possibility of storing "all" information within o comnuier's random aceess
i

memory has always been an of Heactive one. The great bulle of data, however

g i '

. does not require this kind of sophistication; and, of course, there will uiwcj/..

be materials which cannot be efficiently encoded info computer medic. The

problery

~of primary importance fo some segments of the university's collection.

The probloms of full-size facsimile storage con be seen in libraries all over
the world; the material is bulky, takes up great chunks of space, and retrieval
is slow. The increasing use of microforins for fucsimile storuge, however, baw

gins to chip away ai some of these probles. Advantages include,

[

N

'
»

special sysmbols, page layouls, type fuces, etc. will always be

¥

!

Reduction in bulk is most imporiant. Using NCR's new HR~fiche,
for example, o library of 60,000 standarc volumes can be stored in

one file draweor,

Reduction in bulk decreases retrieval iime (the libiary is not so

physically large and widespioud) o




3. Reduction in bulk allows many collections {perhaps duplicating cach
other) on campus, shortening access time.

4, The material is portable and can be casily mailed, or even sent threugn
a pneumatic tube,

5. With the placing of many images on a single fiche (3,200 on the 4"
x 6" fiche used by NCR's HR~fichc), browsing of related items s
possible,

6, The material is preserved intact with no deterioration,

/. Copying and duplicating processes are becoming more sophisticated
and less expansive.

8. Display and reading equipment is improving in quality.

9. Paper hardcopy is available when necded., %

full -size facsimile use patterns

e

Libraries are alreudy expert in the managemont of full-size facsimile resources
i.e. books) . The trend is towardmore hardeopy duplication of full-size items,
thus allowing the user the benefit of o few crucial poges rather than removing
the entire resource from the collection, Facility Data Sheets D1 and D2 :

briefly explore haideopy production arecs .,

(4




components of a microform system

g o 0 rh o ke 8

It is important to realize that any significant use of microform on the campus
requires the consideration of four main components
o A store of microform, from which materials can be refrieved and

checked out,

e A number of presentation devices which allow the user to inspect

oA
¢

and use the microform,
¢ An index, or computer access to index, which allows user search
for further bibliographic information and other sources of materials.
o A back-up unit which produces, clupliécﬂ'es and otherwise admini-

sters the microform operation,

The real basis for these components is not the amount of square feet allocated

for them; rather it is the existence of a clear~cut university policy with respect

to microform, The policy must answer these questions:
02 What TYPES of microforms wil.l be used? Microfilm? Microfiche?
Aperture cards.? High-reduction fiche? Each will require differing
amounts of spuce, production and reading equipment. Thz university

probably cannot afford to limit itself to one form, but using all forms

will undoubtedly be uneconomical,




|
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o How will microforms be PROCURED?  Will they be produced at
| the university, or will the greut majority be bought from commer=
| cial suppliers. Early efforts will probably (of necessity) emphasize

the former. As new suppliers join in, the university can tuni jts
15

task (and rescurces) from procurement to duplication.

!
smber of
r

o How will microforms he STORED? One single center? A mt

Y
14

centers around campus, cach duplicating the other (not as impossible
| |
E " as it sounds with microforing)? A number of discipline~oriented cen=
|

ters on campus? If the “satellite" approach is taken, there may be

'y
4

several storage-checkout-presentation areas on campus, each backed

up by a central production and duplication center, ;

¢  What will be the need for DUPLICATION? Will each area have

‘

enough copics fo avoid duplication? Will the duplication center

supply d'upl.iccﬂ'es on demand? Will all the facets of the microform

system be linked with pneumatic tubes so that duplicate copies can

be swapped at will?

1

Each of these decisions will affect the relative amounts and locations of space

for storage, presentation and production.
r F

. e




microform use patteins

A g - \

No matter how the questions are answered, the user will probobly approach «
l“ 04 g) (¥} ef . ‘i

storage center (D~5, either a central store or a satellite), ulilize adjacent cor-

puter terminals for inde.. work (A~6), manually retrieve the microform from the

storage ared and take it to a presentation arca (D-3) for inspection. When he

is finished, he may return the microform to the checkout area (D-4) for refiling,

or he muy choose to take it out of the center ~ reading it later in a migroform

preseritation arca (D~3) in his residential or academic arca.




PRESENTATION o 60

hardeopy capability '

LR R N B A 0 s g T

The most common type of facsimile presentation today is the paper hardcopy
made electrostatically (or by other dry~copy techniques) from paper originals.

In spite of increazed attempts at diminishing the bulk of the university's in-

formation store through the use of microforms, there will always remain o

’

need for paper hardecopy production,
:

It is also possible to produce paper hardcopy from microformed mai'eric;.'ils.'« Some
of the desk-top reader/printers presented on Sheet D=3 may carry hardcopy

capability . As the use of microforms becomes more significant, however,

thought should be given to a larger, hardcopy production unit that can pro-

vide the quantity demanded by many users.,

Facility implications for both types of machines are presented on Facility Datg
Sheet D-1; D2 presents implications for remote telecopy devices that trans—

mitted paper hardcopy from place to place.

microform presentation

Iy

s

The use of microform presumes some sort of display device which projects the
confents of the microform on a self-contained rear screen for the user's inspec-

tion. Thase dovicos are bocoming quite sophisticated, producing high image
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quality, and af reasonable prices. Some project the microform a frame at a
time; others allow multiple~frame presentations. and enlarging capabilities,

: . ‘ i
| Some of the devices can produce paper hardeopy of any selected frame, :

Since the great majority of microform readers produce similar facility implica~- |

| tions, these are consolidated on Sheet D=3,




HARDCOPY PRODUCT] OIN AREA

TS A MIINTAIAL 00t At g 4 By e s NI sy s SO pevabs camtpere:

description: An arcu containing equipment for maling hard facsimile copies from original materials
(on paper, or posibly microforn) . The area will contain one large machine for quantity produsiion
of copies; smaller, desk-type copicrs will undoubtedly ke located in local production arcas (3~10),

in microform presentalion arcas (D-8) and in other office spuces around campus.

size and configuration: The largest copying equipment (the Xerox 2400 or equivalent) requires about

- R Sl EWdy b r . [ ] ] . * i ?.
120 square feet (T07%712Y to accommodate the muchine and service clearances, An addifional 40"
for waiting space should be considered. '

location and access: Hardeopy request/presentation areas should be located as near the primeygy
collection of paper and microform resources as possible., Coin-operated, unatiended, smaller
copying machines may be located elscwhere in the resources arcas for 1~ and 2~page and for off-

hours hours. '

Access to main circulation routes by o counter and a full-length door,
lighting: Standard considerations.
LM

acoustics: Acoustical surfacing on ceiling and one or two walls will cut down machine noises; ccous-
tical enclosure from circulation aroa not required if this is done.

mechanical: Direct exhausting of machine area.

iy n

electrical: Large machines will probably require 220v service.,
. ¢ r |

fumnishings and equipment: Copying machine; small table for collating; counter; under-counter storags

Tm L maie BRI TR L S PR

or incoming, outgoing jobs.

D LT YT vy

size os tie large diycopying maching) is possible w

generals Addition of additional copying capability (
ithin one room; additional counter arag rof reuired,

such as a large microform copier, about the sane




