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Preface

This report was prepared for tke Riomedicel Communications
Project of EDUCOM, The assignment was to prepare 2 bibliographic
essay on interlibrary communications, including descriptions of
techniques and equipment. Both prescntly existing and planned
installations were to be surveyed.

As far as this was possible, the agsignment was carried out.
We were somewhat handicapped by a lack of local lihrary resources
and had to depend on correspondence aud irterlibrary loans for
most of the information obtained. Doth U, S, mail and inter-
library loan procedures proved every bit as clumsy snd slow as
described in some of the reports cited helow, and too much time
wvas lost simply following up references wlich furned up during
the search., The literatvre survey is by ro wmcans finished; wvhen
additional references are found they will he submitted o the
project.

Library Literature provided the initial source for many
citations: others were identified svbscquently, Since nationeal
planning for libraries has so thorovgshly cubraced the network
concept, includiag, of course, telecorzmumnications links, it proved
to he most difficult to "stick to the assirnwent." Shovlad this
paper be considered of sufficient valve for publication, it will
become necessary to expand it consicercbly to include these broader
concepts. An outline of such an expendcd paper is included,

Considerable help was obtained from the local office of the

(%)
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I, Intraduction:

Libraries at mid-century were faced with 2 ecritieal situstion
regarding the ever-ircrefsing output of printed information, along
with 8 Jack of sufficient [unds to provide for the acquisition,
bibliogrephic control, storage and service of the collection,

While in the past, scholarly lihraries had attempted to collect

all of the output of the world's preasmes, this proved to he an
increagingly costly if not impossible job, Cooperation seemed

to be the answer, and varions schemes were devised by imeginative
libreriang, The well known Farmington Plan, the Midwest Interli-
brary Center, cooperative acanisitions programs among groups of
Jibraries as well as an improvement in interlibhrary loan arrange-
ments on a regionel basis were gsome of the steps towerd informal
asscciation of groups of libraries., Public libhraries fioneﬂrnd

in making theme associations more formal: the formation of region-
al public library systems in the esrly fifties constitnted examples
of a network of libraries established on a contractnal hasis, and
with firm financial foundations,

The formalization of the network concept was moon incorporated
into librery planning at the regionsl and nationel level. State
libraries began to conceive of their jurisdiction as & syatem
rather than unrelated groups of different libraries, Regional
reference centers were designated within some of the states,
which would serve as resource centers for smeller libraries, Tt .

soon hecame apparent that when such systems came into heing there
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was a need for communication among its members - communication

mich more repid than thought necessary thus far, Copies of wanted
hooks had to be located quichkly in order to make the total resources
of the system availahle to the horrower at the local hranch, When
it became apparent that tie desired item was not in the system,
there was & need for guick lecation eclgsewhers, Libraries torned

to electronic commmication for spreded-up service,

Comminication technolonzy had developed rapidly during the
fifties., Teletype machines had heen improved so that theyv were
now well-snited to library spplicntions, Facsimile devices had
become practical for tle transmizsion of printed information via
telephone line, The computer becorme an important part of librery
plemning, with its many attractive uses for hoth library house-
keeping tasks and the dissemination of stered information over
a.wide geographic area,

Thus the stage wes set for libraries {0 make ure of bhoth the
organizational base which had developed and the new technology

~ which would provide the means townrd developing interlibrary
commmications systems,

In the : llowing pepes, various ¥inds of interlihrary com-
mmications devices are descrihed, A special section deals with
broad surveys of the entire field, each of which contains additional
refer;nces not cited in this paper,

A brief treatment of the biomedical field follows, and the

paper ends with a8 glimpse into the future,




JI. Interlibrary Communjcalione Systems:

A, Surveys

Several surveys were found which provide’ goad bnckground
material on electronic commm .cations systems as well as specifica,
Scott Adams' smnrvey, made in 1056, is the earliest and one of the
best found in library ppriodien]n.(l) He describes the use of
several kindsg of equipment includinz TWX, tracing the history of _
teletype in lihraries, Ilis ]o;k into the fuluwre is wncanny,
foreseeing the use of CRT's and fecsimil- for libraries, aome~
thing which is just now lhiecoming reality.

Arthor Jones,(ﬂ) describes varions kinds of ecrmminication
links and different kindrs of terminals whicl ecovld be wused hy
libreries, Comprter-switehed teletvpe, complete comminication
terminala, consisting of CRT's, with Vight. pens, typewriter key-
hoard, and facsimile transmittal of bard ecopy are descrihed,
and aome of the prohlems preventing libraries from taking advan-
tape of existing technology, chiefly cost, are mentioned, Solu-
tions sugpeated include sharing of Vine costs, trunking, and
carefw] plenniug among svgtema of lihraries,

Becker(3) provides an excellent framewort for libraries
planning to perticipate in commmications networks, After ouwt-
lining developments and current status of technology, he descrihes
existing and planned networks and invites librarians to perticipate
in the planning as early as possible to insure maxim'm henefit,

A study of particular interest is that made by the Honston

Research Institute,(7) comparing equipment and snitahle commnications
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ERIC

Aruitoxt provided by Eic:

tnetworka for lihiraries, [t is musl wnfortunate that this writer
could not gain access to lhig atudy, whiel ia moat likely A wvery
ugeful tool for anvone contewmpinting an installation,

Several works have appeared during the last few vears which
have treated of Jibrary avlomaiion as a whele, Proceedings of
the Airlie Fowndation conference,(5) heid in 1963, contain a moat
excellent chapter on libhrary commmientions, inelnding hardware
degscriptions, costs and theoretical considerations, Althouph
Bourne (1) mentions teletype Aas suech Jni hriefly, hig hook contains
geod descriptions, cost fignrea, and olber information on terminal
cquipment of all kinds, DNoth(f) ana(7) snffer from heing ovt
of date as far as cost fimies go hnt are atil) weeful,

AT&T'q Jittle bhool on datn cnmmunicntionn(ﬂ) ja an excellent
survey over the whole commnications field, not partienlarly from
the viewpoint of librariana, Wi, perhaps hecanse of this, required
reading for auy librarian plamming a avetem, Threorv is made gsimple
and eesy to understend, equipment deseriptions are pgood, and con-
cepta well explained,

The recent surveyv on library automation,(lo) condneted hy
SLA and LTP, yielded disappnintingly Tittle except numerical
counts of eqnuipment vsed, A state-hy-state hreakdown of terminals
and communications devices, by prrroese, is given in Tahle ),
Unfortunately, the survey did not deserihe what brands of equipment
were being uvsed. It is hoped that the survey questionnaires will’

be further evaluated,

(48]
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ERIC

Aruitoxt provided by Eic:

Probably the mosi{ wvaelul {:ralmeni af onr snhjeci was found

in the firat volume of ADI's Aunun) Sprvey of Infarmaiion Science

.

and Tncbnologv.(2) In fTact, bad ihis writer known aboui the book
earlier than April, she would prebablv uotl have wnderitaken this
asgignment 81 all ~ finding rrveryibing said hetier and with more
expertise in this voelume, Ifowever. it only covers eventa throvgh
1985 and deals only wilh majior developments: thma thias paper will
he a usefnl adjonet,

The volume is divided into thivieen ebapters, ranging from
information needs and nses to antomslie lanrrage procersing, and
from hardware developments; ito information sysiem applications.,
Chapters 8 (New Hardward Developmenta}, 0 (Man-Machiue Cormunications),
11 (Lihrary Avtomation), and 13 {Nationa! Informaiion Issues and
Trends) proved to be eapecially appropriate, Fach is written hy
an anthority on the subject, is critical, and proviies excellent
evalvations, Comprebensive Libliographies contain many references
not cited in this paper. T4, too, ig "musd" veading far anvone
interested in interlibrary commmicatiosns,

Pollack's "Bibliograpty of Communication Nelvork Studies”(9)
provides & number of citations to highiy {echaieni papars on
communication theory, design of networks, switching and bnffering

aystems, simvlation and the liké,

11
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Aruitoxt provided by Eic:

11

B, Maeil,

Interlibrary loans hetween librarios have beeu the wrll-estah—
ligshed means of sharing library resonrcca, Traditionn)ly, requests
have heen sent by mail, in a gtandard form devised by Yibrariang,
and hacked up by the ALA Interlibrary loan Cede, which provides
roles end determines lending policv., Although the svetem has
worked well over the years, it isg slow, Time elapsed hetiueen
patron's original request and receipt of i(he requested decwment,.
by him ranges from one week 4n srevral wesks, Vroxiniis of the
lJending library, availahility of Lhe materiel in the firat

library esked, end the ahscnce of lacsniion teolas all affect the

“time factor, In recent veors voalwme of mail bandlad o fka U, S,

has increased a8t such an aeccelnpaicd vele lbat hotileneccks and
alowdowns bave hecome ile vule palley floan the excopiion,

Some libreries have considered vaing bus delivery rather

_than mail: others ore vsing taenl detivery servica which hag

apeeded delivery in urban arcas eensiderahliy, lowever, if
material is requested and Tonancd by mail; Lhe palron meo

expect to wait a considerahle nuwhrv of dove for delivery,

€. Teleplone:
The telephone has provided significani, specd-up of
interlibrary loans and other inter-librory cemmunicetions, whem
used, WATS lines instelled bv wauy larger lihraries provide

rapid voice communication within a given area 8t inexpens.ve



rates. However, trensmission of infermstion is often com-
plicated hy the need to spell carefully what is otherwise
transmitted in printed form., The absence of & ﬁrinted record
resvlts in errors, which can oniy partislly he offset by spelis-
ing aad verifying the transmitted infermation orally. Cen-
gsiderahle time elapses and the savings in delivery time is
offset hy higher telephone costs. Too, the librarv receiving
tha request miagt make a record from the telephone conversation,
while the Interlibrary Loan Code provides that all record-
making, verifying and account keeping is done by the borrowing
lJibrary, in order to ease the burden on larg» lending libraries.

A recent development of promise is the introduction of
Touch-Phone in many areas in this country. With this instru-
ment, which is presently availahle on reqnest {rom the local
telephone companies, bnt will no doubt he installed as stan-
dard equipment before long, it is possihle to trensmit digital
information,

The Touch-Phone(8) has a sct of buttons instead of the

r traditional dial. A numher is keved into the set ratier than

dialed, ana it can alse accept numbers from pre-punched cards,
When libraries have information in machine-readable form,
requests for this information conld be sent directly to compnters, hy -
Touch-Phone, and the answer printed out on any number of devices .
presently available (to be discussed later), Thmws a library or

individual ecould have terminals, relatively inexpensively, to
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obtain information whken needed. It could not be ascertained

if such an spplicotion is in existence as yet.

D, Teletype:

Teletype in one of the older means of electronic com-
munications, It hias be~n nsed by Western linion for years teo
transmit telegrams, and by newspapers to transmit stories. Stock
exchanges have used it to keep hrokers apprised of the latest
stock market developmentsn.

The system consists of teletypewriters at the receiving
and sending end and a8 communications link, usually & voice-
grade telephone line. The system can vse leased lines, wired
into the machine, resulting in a closed-circunit system, Par-
ticipants may comminicate with v#:h otler only, If it is desirable
to have accens to all other teletype users, a teletype system may
use common carrier telephone Jines, and may thus grain access to
all other points here and abroad, which have TWX gervice., A
number for the destinatior ed, similar to a telephone
number, a gwitching center provides access, and the connection
is made.(s) Tbis system is commonly known as TWX here and as
Telex abroad,

Various teletypewriters are in wae or being developed, The
Teletype Corporation is the chief manufacturer of these devices,
which range from simple prini-only machines without answerback

capability (uwed in newspapers for one-way commmmication) to

15 1
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terminals transmitting messapes At the rate of 150 w/p/m,
and which have antomatic wnattended auswerhack srrvice.iﬂ, 13)

The chief advantage of teletvpe is tis ro}atively low cost,
both for line charges and for reontal of equipment, Some libhreries
have recognized the inherent advantages of such a system and have

chosen it as a means of aceelerating their interlihrary communications,

1, llistory:

With the exception of one elosed-circuit teleivpe nynﬂom,
installed in the Philadelphia Free Library in 1927 to provide com-
munication hetween stacks and circvlation ares(23), teletype hecame
populer among lihrarians in lie esrly fifties, Several survey
articles cover the field frirly well; however, additional references
are liasted to complete ithe picture.

Jo11v(14) wrote ashout teletvpe in lihraries as early as 1954,
Tle fovnd that the first instellation connecting two libraries was
made hetween Milwaukee and Nacine, Wisconsin, DNacine's limited
collection was no ionper adequote 1o the demands nf its patrons,
and speedy access to a lnrpger collpotiﬁn wag thoupht to he the
solution, Teletype proved to he less expensive than telephone
calls; in addition, it provided privted output te the lending
library, insuring accuracv of hihlicpraphie inférmation. A daily
messenger service between Milwaukee and Racine was instituvied for
pick-up of lihrary materials, A per-hook charge was paid for each
item loaned; additional costs included the rental of hoth teletype
machines, (at that time $10 per moutih each), nesgenger's salary

and line charges, Costs per item loaned were $.76, later increasing



to $1.02, when teletype rental fees went up, (P2

A disastrous fire which destroved the Michipan State Librery
in 1951 gave impetus fo the estahlishment of the First teletype
network, 1In order to provide serviees as usual to its lihraries,
the State Library installed TWA in the Detroit I'ublie Library,
the lihrary of the University of Michigan, and Grand Papids Publice
Library, as well as on its own premisna.(27, 3!) These lihraries!
resources provided the needed interim rervice while the State
Library rehuilt its own collection, When teletype charpes increased,
the syatem was abandoned,

The Midwest Interlibrary Center came into heing at ahowt the
same time., Most of its memhers installed TWX to facilitate access
to the MIIC collection., ILater it was found, however, that hecause
of the nature of the collection,(litt]r used materialn), the
service, too, was little used, and many memhers abandoned it,

(1, 4, 7,.14,. 23') Costs for this system ran considerably hipher,
partly beceuse of the lonp distances separating memhers, and also
hecause of increased TWX charges mentioned ahove,

The Library of Conpgress installed its TWX in 1952, thus making
its resources availahlir to all iihraries with a similar installatien.
(1, 34, 23, 80) This 1o donht pave some impetus to the continued
increase in installations which numbered 24 in 1959 when Mack sur-
veyed the field again,(19) Tight cempuses of the Thiversity of
California system and the Misgouri State Library had instelled TWX
in 1953,(1, 4) while New York (10, 2¥, 24) and North Carolina (28) .

joined in 1958,

17
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1058 alse saw tle publicaliaw aof 1dwe reporis which identified
additional uses of TWX fer referenze and catnlox look-up, (20, a5)
These reports were not availahle 1o ihe author for inspection,

Mack wpdated his 1958 survey in 1064 and noted sn increase
in libreries with ™X te 65.(18) A comparison of cost figures
at his own installation (lrhigh) showed a decrenase from $,91 per
item to $,88, Ilo ascrihes thia tn impraved bhandling of mesgage s
a8 experience was gained,

Colorado inetalled TWX as n drmonstyation proicet in 1963,
A gervice conter in Grand Jvnction collects reqnests from ahout
40 small public librarics: ihose that capnot he filled are for-
warded via TWX to the Denver Pubiie ivibrarv and snhsequently to
the Bibliographical Center for ilesrared for location of titles, ()6, 28)
_The Center is also tied fo meveral of iin member libraries via
teletype, as well ag to thvr Nebrasks State Libhrary which maintsins
its own Union Catalog and irlstyvne network, but refera requests
which éannot he located to Nenver,

| Indiana installed TWX in four nnivevsity libraries and 21

public lihraries in 1965, The aystem ig ueed for a1l types of
meggages, in addition to.iuterlihrary ionn renupsts.(ﬁa) Very
little has appeared in print alout Indinna's ingtallation thus far, (15)

Pennsylvania instalied teletype in its four regional reference
centers in addition to the Injon Catrlop which had had the gervice
since 1957.(.26, .29) Mcrviend now has service between the Enoch |

Pratt library and 811 county lihrecy svetems in the state: thias,
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however, is a closed-circuit msystem, using leased lines, Pratt
library has heen desipgnated as the stais reference resource
center, Its tw6 teletype machines provide rapid access to its
collection for all Marvleud publie Tibraries.( @, 32)

The latest installailion to come to cur attention ia that
linking Rhode Island and Connecticut teopetler, The Providence
Public Library and the Connecticnt Siate Library have instalied
TWX, while they, in turn, are connectied teo other public libraries
in the area by a closed-cirenit aysiem,()1)

The Dell System made a proposal 4o a group of medieal lihrar-

ies in 1965, to install TWX for improved interlibrory loan service.(3)

Severa] states were involved: Virginia, Morth Carelina, and tbe
National Librery of Medicine in Washingten, maling this the first
mil ti-atate plan. The proposal has siner hecen implemented, and

the University of Kentwcky Medical Librayy has joined the aystem,
Several other libraries (Un;vorsity of Migsiasippi Medieal Center,
LSUNO Medical School) have sinece "ieined" on an informal hasis,
that is, they all use the same formal for trensmitiing interlibrary
loan requests, designed hy Warren Rird of the Duke Medienl Center
Library.(33)

While the use of TWX was increasing rapidly in the U, S,
paralle]l developments were taking place ahroad. Cenadian libraries
had joined Telex{(thbe Canndien and Furepcan cquivalent of TWX) in
1063,(9 ) but during Canadian Nationel Lihrary Weelr in 1966, a

national demonstration network was estahlished, linking 24 libreries

18
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from coast to coast, I'rimary weas wag for interlibrarv loeans:
in addition, for one hour pev day, nataloping information was
digtribnted to all participating libraries, nging punched paper
tape. (34)

Fureope, blessed with tow tiansmission ratesg, and a tele-~
type missionary in the person nf L., J. Van Der Welk, librarian
at Delft Technical Tmiversity. rxperienced a mmeb more rapid
growth in library teletype installetions than tlis couvntry,
The first teleprinter was installed in YOH5, somewhat later
than here, Growth from then on wea vapid, (19, o5, 26 ) Denmark
installed Telex in every major library in 1963.(2) Van Der Wolk
identified 27 libraries in 108R: this numbher grew to 321 in 1966
(including U. S. libraries, and those in other ports of the world,
ag well as those libraries which do not bave their own machine
but can use that of their inziituiian).(2a) Infortunatelv no
separate connt for Fnropean lihrarircs was made: however, it asppesrs
that the constant and veluminous exhortations hy Mr, Van Der Wolk
had the desired reswlts, MNe states, with rightful indignation,
that there really is no reason why libraries shovld net inastall
teletype immediatiely, and that B21 gut of the world's R, 700
wniversity libraries is a zmnll percentape indged.(ﬁS)

The 1965 TWX directorv Ter the United States reveals 130
library subscribers: the 1066 figure should he svbatantially
higher, however, hecauvse of the increased interest shown in inter-

library cormnicationa of all tvpes,
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2. Uses and Advantapges:

What are some of the uses of a teletype inatallation in

libraries? Poole lists six (23): .

interlibrary loens

augmenting holdinga on reciprocel basis

general communications with oether libraries

use for querying union cainlors=(17)

reference services

internal cormunications
A number of additiona) uses have emermed since then: the trang-
mission of bibliographic date for cateloping was cited in the
report on the Canadian network (34), ar well as hy Hayes (10)
of New York, Cireulation control was mentioned by both Havesg
and McClellan.(l?) The latter, in & most unorthodox article on
accessibility of lihrery materials, descrihes a system he has
installed in his Tottenbem, Englond, Public Library, Ile combhines
Desk-Fax, a short-range facsimile device with Telex for longer
dintances to provide his hranches and departments with rapid
access to the "master catalop", which contains single cards for
each item in the collection, whether calalogrd or not. A "Central
Locations Unit" sﬁaffs the locetion service and transmits the
degired information via fax or teleivpe, A mechanized file aids
the staff in locating the desired information., All reserves will
be bhandled by this unit whose sole joh it is to leep up with and

provide information alout the location of every copy of each hoolk

>

in the system. 2

T A
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i ] The advantages of telétype as surveyed hy Toole are as follows:

'Spned Accurscy

Cost below telephove Incrensed rescureesr

Clarity.of foreign Simnltaneons written
languages records at hoth ends

Increased range of Ability to use codes and
library service prepnnched message tapes

Round-the-clock Improved public relationa

unattended service

The use of codes in Inmrope seems to he mnch more wide-
spread than in this comntry; Van Der Wolk describes the IFLA/IATUL
Telecode and Telex Addrnssbook(38), which contnins the international
code used by libreries, This code, based on letter combinations, is
both short and easy to memorize. Tecl symbol consists of three
letters gtanding for words and pbrases most beavily used in inter-
library commmnications, It has heen translated into ten major
languages so that it is truly usable hy all nations, Its chief
advantage is brevity, of course; shortening messapges drastically
by th; use of this code cuts down congsiderably on the cost of
trgnsmission. Too, it provides an in£ernational standard of
commnication whieh might well be adopted more widely among
libraries,

Advantages of teletype might well be summnh up by quoting
Rogerson(25): "The speed of a telephone with the auwthority of

-

the printed word."
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3. _Costs:

Cost fipures vary widely among libraries; some quote total
cost per item handled, including personnel, ﬁWK, mailing or
messenger service, while others include {ransmission charges
only in their cost figures. In addition to the cost figures by
Mack, Jolly, and Pethybridge, given above{14, 18, 19, 22), there
is our ever-enthusiastic Van Der VWolk, writing on cests in Furope
which geem low indeed. A three-minnte transmission over fifty
miles in Germany costs all of 2.5, while 150 miles cost 15f,

He has calcnlated the cost of o call from Tngland to severai

European countries as lollows:(16)

To Auvstria 122 0d
Belgium 15 Qd
Fronce 1 6d
Ne therlands 1s 0d
Switzerland 6g 0d
West Germany fa Nd to Rs

In addition, he provides useful éompnrisons hetween tele-
phone and teletype costs in Furope as well ag figures ahont
usage of.his own installation, (36, 37) Usr fignres are also
given by Hayes for New York, where the incr@asé in items handled
has heen pbenomenal(ln) and in a subsequent article on the same
installation,(21)

It appears that wherever TWX has leen used to maximvm

advantage, that is, as replacement for traditional means of

[\
(V]



i comminicating with other librariesa, ralber than in addition, it
has hecome a quick, accurate, 8and inexpensive tool, Hopefully,
the recent increase in installetions will stimvlate intereat in
some meaningful cost studies, which ave badly needed at this tiwe.

4, Recent Developments:

Some recent developments have mnde the teletypewriter apppar
in a new light, The eruvipment itself bas heen improved considerably,
Vhere transmission speed had been 60 w/p/h, it has heen increased
in the mod, 33 and 35 teleprinters to 100 w/p/h. Unattended service
has become the rule rather than the exception, providing teletype
ugerg with a 24-hour per dey cepability to receive messages.

Punched paper tape as part of the machine has resulted in speedier
transmission; a typist may typc as slowly and carefully as
necessary to prepare an accurate messape without fyinn up a
line; when the message ié completed, the lape, whbich was prepared
simultaneously with the typed messare is read and transmittnd
at 100 w/p/m,‘considerably faster than most typists can prepere
a message, The teletypewriter model 37 heing tested now, which
will appear on the market this fal1(1967), will he even faster,

' transmitting at 150 w/p/ﬁ.(l3) Rixon Flectronics, Silver Springs,

| Maryland, has developed a machine which can transmit at 4,800 b/p/s,

as compared to Teletype's 2,400 v/p/s.(13)

A new terminal device is being mnrkctntnstnd at the present
time (12a) and should be available commercially this fal1(1067), .
Called Dataspeed, its chiel advanieges are spced and silent

[M - operation, Printed characters are formed by ink sprayed from
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tiny nozzles onto erdinary T™WX paper, Aoy charvacter csn be
programmed to print; transmission is at ihe raie of 1200 w/p/m
or 120 characters p/a from perforated tape trnhsmissinn. Its
price is modest, and since il has few moving paris, maintenance
is simple,

The most impertant chenpe, however, is in the use to which
teleprinters are being put. The concept of teleprocessing of
digital information as input to compnters has developed rnﬁidly
during the last few years, In 1985, this coneepl was demonstrated
at the Library/USA exhibit in New York; iis UNLVAC compuier was
connected to cities considerable distances nwny by telephone lines
with teleprinters as terminals. Qursiions could be agiced from
the information stored iu ihe compuier and were printed out via
teleprinter in the distant cﬁty.(ﬁ)

Several libraries in New York Stnle envision wsing their
pregent TWX gervice in conjunction with preseni or proposed
computer facilities, to obtain bibliecpraphic dota, to gwery
registration files, And Lo receive prp;rocordod answers to frequent
questions.(lo)

Additional information on teletypevriier naea with compnters
is given in another section below,

5, Summary:

Agide from a few survéys of the teletlype field, cited in

gection A above, the literature is deveid of comprehensive

treatments, Few cost figures are given, and those that are stateri

S
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uaually do not give a method by which Lhey were determined,

Moat of the articles briwwmed wilh enihuzinsm pver a new machine
which wonld perform mirscles; few pracve hard facts to back this up.
However, it mov be concluded +hnd the vmes to which tele-
type machines have heen put have hecn practical and worthwhile,

Expanded uses in the futvre sre s viriusl certainty, hoth

because of the low cost, as cowpared in similar devices, and

the improvement in ithe ezquipmeni itself,
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8. Telephone and Teletvpe - Lial of Meterences:
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Adams, Scott, "lLibrarv Ceummiczotions Systems "
Library Trends 5 (0.36)} P06-13,

Barnholdt, B, "Telex i Danske Bihlioteker,” Dopgeo
Verden 46 (Jy.64) 230-42,

Bel! System, Medical Interlihrary Conmenicntions
Exchange Service (MICES), A Iilet Projecl to Deiermine
the Tisefulness of Teletypewritor lxchange Service for
Interlibrary Commmnicationz. Poriicipants: Notional
Library of Medicine, Duke Umiversiiy Medienl Library,
Bowman Gray School of Medicine Medical Librarv,
University of Virpinia Medical Library, Medical Collepe
of Virginia Medical Lihravy, University of Novtlh
Carclina Health Affairs Library, 9653?, np,

"Cooperation in Missouri." ALA Wnlletin 53 (Ja.50t) 65,
"Dial-A-Visit to Lihravy/U3SA.” ALA fniletin 59 (Je.65) 493,

Duchac, Kenneth F, “Publie }if -ary feeelopment in
Marylaund." library dournni o¢ (e, 15,67) 11130,

“"Facts on the Double.” Xansae Lilrary Dnlletin 07 {Mr,53) 9-10,

Gentle, Tidgar C, DPnta Communiecniion: in Business.
American Telaphone and Telepennk Co,, available {rom
Publisbers Service {o. 1005, 2004,

"Hard-to-Find Books and U'eviedicai Articles Locatrd hy
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Library Review 47 (ag.ci} 07,

Hayes, 0. R, "Improved 1%X St ronpthens New York s
Interlibrary lLoan Networl,” Hookanrie 25 (N,6R) 31-5%,
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Bulletin for Libraries 14 (5.60) 220.9, -

Interview with Mr, PBraddoch, Telstvoe Corporatien, Skokie,
Illineis, M,25,1007,

Interview with Mr. Tsm Grimm, Teletype Corporation, Atianta,
Ga,, F,24,1967,
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. (14) Jolly, David, "The TWX in American lLibraries," Libri 4
(1054) 3no-7,

(15) ILetter from Indiana Mell Teleptone Co, Lo W, €, Williams,
deseribing tle Indiana 1WX avetem, April 5, 19065,
(Includes description of =vslem, prepared by Indiena
State Library and newspaper nrtic]n.g

(16) Letter from Phoeche Hoaves, Divector, Dihliograpbical Center
for Research, Denver, Colo., Ap, 10, 1067,

(17) McClellan, A, W, "Aecessihiliiv ond Otier Irohlems of
Book Provision.," Library Merld 63 (MyA2) 275-81,

(18) Mack, James D, "More Lilnaries Vsing Teletype for .
Interlibrary loans,” Library Jounrnal R0 (D,15,64) 4880,

-(19) Mack, J, D, "Teletype Specds Tnterlibrary lLoans and
References,”" Lihrar. dowrnal 24 (My.),ﬁﬂ) 1325=-10,

(20) Michipran.Uiversity,ngincering Nosearch Institute,
Application ef a Telereference Svatem to Divisional
Library Card Catalogs. a Feasihility Analysis, final
report, Cowncil on Library lVesoureers, 1958, 901p,

(21) "New York State Lihrary Teletvpevrifer Service is Five
Years 01d," Doolkmark 23 (N,R3) 56-7,

(22) Pethybridge, Arthur, "HACMIL - Five Years lLater,"
Library Jowrnal 79 (N,1,54) 2080-0p

(23) Poole, Herbert, '"Teleiypovwriters in Librariea, A State
of the Art Report.," Collewe nnd Desearch lihraries 27
(ay.66) 283-s6,

(24) Robinson, VW, P, "TWX lends New Winps to Interlihrary
Loan and Reference Serviee,” Now York Library
Association Dullctin 8 (Ja.r0) 6-7,

(25) Rogerson, Brien, "Telex." Ascisioni Librarian 53 (S.60) 177-80,

(26) "Same-Day Serviece l'rocesning of lntorlibrbry Loan Requests,.”
Wilson Library Bulletin 3¢ (Ja,65) 357,

(27) Schlinkert, B, W, "Detroit Urpges Wider Use of Teletype."
Library Jonrnal 76 {Ag.51) 11900,

(28) Special Libraries Association, Texas Chapter. Texas looks'
at Science Informntion, I'rocecdings of & Symposium,
Nov. 8-9, 1965, Dellas, 1966, pp, 153-175: "Regional
o Cooperative Propgrams I'lonned or Underway in the Tnited
EHQJ!:‘ : States", by I'hoebe Hnves,
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E. PFacsimile:

Facsimile transmission of printed information tras intrigmed
librarians for many.years; up wntil recently it was the onl)y means
by which a printed page could be sent over appreciable distences
without requiring typing or otherwise manually duplicating text.

Actual transmissjon takes place over voice-grade or wide-
band telephone lines, microwave and similar commvnications links,

A scanning device picks up images optically and translates them inte
electrical pulses, At the receiving end, print may be restored by a
number of different means. In a direct-recording facsimile system,
current may be passed through electrolytic paper, resulting in letters
being foxmed; or & white coating covering an electroconductive

carbon pnpe; may be burned off electrically, Another way is to gﬁide
a magnetic gstylus over pressure-sensitive paper, actually "drewing"
the message, The fourth method is the well-lmown xereographic process,
using a cathode-~ray tube to form an image on a selenium-coated drum.
This drum is dusted with a powéer inlc which adheres to the charged
areas only, is transferred to.ordinary paper and heat-fused for
permanence, |

Synchronization of both scanning and rccorﬁing mechanisms is.
extrerely important for the success of facsimile transmission and a
number of highly sensitive devices have heen developed by several
manufacturers to achieve a high degree of reliability within sending

and receiving sets.(7)
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Speed of fécsimile transmission depends on the cepacity of the
communications link, Over voice-pgrade lines, transmisgion may he at
the rate of one page every six minutes; or as fast as several pages
per minute, if microwave is used, | |
1. History:

Facsimile, or "fax'" as it is often called, has heen widely
ugsed for message telepraphy, weather and clouvd picture transmission,
and newspaper stories. Some newspapers are type-set in one city, and
printed by high speed facsimile in another,(5) Photographs of news
events are sent via fax to distant p]aeos.(4)

The first article on fax in libraries was written by Cedric
Larson in 1§%2.(13) lle describes a prototype Tacsimile device designed
for the Atomic Energy Commission which counld sean print on a flat
surfaee, tfus being usable for copving fTrom hooks, As yet, such a
device is not available commercially, although fifteen vears have
elapsed since the AEC device was first tested, Ié used a cathode-
ray flying-spot scanner at the senﬁing end for pick-up of impulses,
Speed was fairlv high for this machiné; it transmitted atv the rate
of 15 in, per minute (or 120 sq. in. per minute). Blectrolytic
paper was used at the receiving end 4o reproduce print. Adams(1) h
and Heron(8) also deseribe this device, but no ‘explanation is given
why it remained a prototype only and was never commercially pro-
duegd. One may only puess that the cost was prohibitive, else
sowe enterprising manufacturer would surely bave seen a ready-
made market among libraries and otler customers who have aeed to

copy from bound volumes,

31
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Crouks pfesents a good description of the entire facsimile
field as of 1954,(4) "He tells of Deskfax, widely us?d hy Western
Union to send messages to their customcrs! offices, using Teledeltos
paper, a coated carbon paper, Weather waps transmitted over land
lines and radio use Times~Fax; in Canada a similar system opcrated

_under the name of Mufax, Hogan Laboratorig;, a leader in the desigm
of facgsimile equipment, had developed a continnous scanner by 1954,
which accepted copy of varying sizes withm‘nt the necessity of re-
loading the mactine., Crooks foresaw vast improvements in fax
equipment by 1955, envisioning tens of thonsaends of sets being
sold to an entirely new user group by 1956, Desk~to-desk, office-
to-office and plant-to-plant communications would become feasible,
editq;s would be ahle to receive and send proofs by fax, protected
files wovld become a reality (no document ever leaves, but copies
are made instead.) Improved speed of fax would bdcoﬁe reality,

Mr, Crooks states that wo one could guesslhow fast fax reproduction
would become and that increased Availability'of wide band com-
ranication lines at an inexpensive rate would make it practical

for many more customers, Thirteen ycars later we find that

liue cost is still the chief problem, most of his technical pre-
dictions having come true meanwhile,

Scott Adams(2) writes again in 195G, surveying all types of
libra}y.communications systems, Ile describes Telautograph, a

. fax device which prints on continuous rolls of paper and states,

®jt has been installed in & number of lihraries for intercommunication
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between circulation and stacks.," The only library named is the
John Crerar Library in Chicago, however, Ile, too, peers into
the future, envisioning a projiection of one page at a time on
the face of an iconoscope tube and subsequent print-out,

King's article in 1960(12) is one on the most soundly
conceived ones found in this survey, IHe advocates electronic
transmission for interlibrary Joans and comes up with scme excel-
lent comparative cost figures, taking into consideration the many
intangible costs inkerent in IIL transactions. e compares line
costs for various kinds of transmission and concludes that elec-
tronic communications links between librariecs are only feasible
when a very bigh volume of activity exists and tlhe distances are
relatively short. He does recognize the public relations value
of instant receipt of the requested item, but concludes that there
“are "few present or anticipated situations where diséance and
volume would result in competitive economics."

1960 saw the publicetion of an article by Kbnneﬂy(ll) which
wvas not available.for examination, Next we find a briefl note inm

Library Journal (18) announcing the experimental installation of

a facsimile system between the Franklin Institute Libravy in
Philadelphia and the GE Missile and Spaecc Division at Valley
Forge (20 miles). The article gives no cost figures and dees
not state what kind of equipment was used hut does state thet
interlibrary loan time was cut from 10 days to Tive minutes!

This seems hard to helieve considering the size of the Tranklin
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Library, where it surely toolr longer than [five minutes to pet
& journal volume from the stucks,
David Heron and J, R, Blancharvd(&) ncxt Qrite of fax, this
| time in 1966, In tracing the history of librory epplications,
they find that the Council on Libriavy Nesources hasg ghown preat
interest in facsimile transmittal, supporting variovs projects
to aid ﬁechnical developwent, While tnraing down & proposal for
LDX .in the Boston area, the Council [unded un experiment ia
Nevada, which linked the Uﬁivernihy of Mevada ot Neno and the
Las Vegas campus with the Davis campue of tle California system,
Morehouse's report on this project reveals aniher details, (17)
Magnavox Nesearch Laboratories' new Mopnafax dovice; later known
as Xerox Telecopier, was installed in the three vniversities in
, April, and a one-month experimeni. hegan. Regular vo?cc-gr&dc
lines were used for transmission, All bipes of printed materials
were transmitted during the lest periaed to sscertain to what extent
the machine waé suitable for genertl lilracy use,

Results were bholl «nconraging nnd disuppointing, Iess than
8-point type could not be reproduced Jeeihly,; aldhouph larger
type transmitted fairly well, Ulse of voice-~grade lincs resulted
in considerable noise, had connectlions and Fndiﬁa; gince the
machine "copies" neise, many of the copies were illegible hecause
of line interference. The installation of a data—grode linc at
‘slightly higher costs was recommendcd for {te climination of line
problems. Too, the equipment used was arong the earliest prodnction

o .
ERIC models, relatively untested, and therefore prone to troubles,
gty ‘ .
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Chief advantage was the time gained in the actual transmission
of pages over the more conventional methed of xeroxing and mailing,
Additional time was also gained by establishing prioritics for the
riment, e, g. in the imnmediaic nse of the Xerox machine when
needed; This, of course, shounld not he considered a real time-
savings, since such priorities could be assigned to any inter-
library loan system, if deemed necessary.

. Ileron adds to this report that faculty complained abeout the
lessened legibility of transmitted copy. No other statements
regarding user acceptance were found,

In ITawaii, the State Library installed facsimile copiers
in 1066,(9) Hunt describes his use of Diktafax equipment in
enthusiastic terms, DBecause of the varied hackground of his
clientele, it is often neccessary to transmit Chinese, Japancse
or other Far Eastern language: facsimile transmission is a
hoon to this effort, Not only was material copied for interlibrary
loans, but book orders, adminiétrntivT memos and the Tike were
sent, Among the islands of Ilawaii, Tacsimile transmission would
appear an ideal way of commmication, since most mail bas to be
flown or sent by boat, making it eitber coxpensive or slower than
land mail, Simulianeous transmission proved to fo another ad-
vantage of the equipment; Mr, Funt was able to communicate
quickiy and.efficient]y with his charges in this manner, FRe
envisions tying the fax equipment into Fis proposed compnter
network, and also making it available to other state agencies

for communicating with their local offices,

35
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A second experiment with fax, ibis time between Berkeley
and Davis campuses of the University of California system, bhas
just been concluded. A report will he available in June of 1067,
Ralph Shoffner,(15) head of the Task Force, writes that careful
testing of assumptions made in a planning repori published last
year will be part of the June report, Dased o:ﬁﬁovadn experience,
Moreﬁousc and Shoffncr(lG) ﬁlnnncd the IDX experiment in California,
again sponsored by the Council on lLibrary Pesources. Carcfhlly
calculated time and cost estimates, both for the proposed Davis-
Berkeley link and for a network encompassing nine UC campuses
are presented, end aweit testing. The report concludes that
an IDX system is not economically feasihlc with prescnt volume
of intcrlibfary loans, but that the cost may he ju;tiﬂicd in
gaining access to vast collections for smaller libraries, thus
in many cases elimirating thc.neccssiLy Tor the acquisition of
duplicate titles.

Several ongoing or planned projects are but briefly men-
tioned in the literaturc, being too ncw to merit evaluation.
A letter from LSU(14) states that the proposed IDX installation
which would tie that library to others ;n Lovisiana and Misgsissippi
.i8 dormant at the present time, due to Jack of funding. A number
of requests for grants were turned dowan for LSU, and it is pre-
sentiy considering & smaller system between three LSU campuses
only, oo -

. -

Shoffner writes of a system presumably in operation in Indiana;"

ag yet no information could be ohtained on this(lﬁ). New York's
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pilot project began in Pebruary o (¢67,{u, 10
five libraries: New York Siate labr.ry, Yew Yord Iulilic Librarv,
Cornell University, and tie public i:iurnries of Pufiaie and Frie
County, and Rochester. bventualiv, i raon will e expended
to include twenty-fTive reccarab Tihiaries in New Yorl stale,
Service will be given onlv io the "scoioue vempareber, pver
eighfeen, who Ymows his exaci hibliogrevi-in ciLatinn.“. A

charge of 25¢ per page wili b charged i{te pairon, and he may
receive no more than 12 Parea at one iiivw, Ilis veovest wiil be
transmitted from the local iiliravy to b nearsast ibroary baving
a facsimille device: if iv cannot be fitied there, 5t iz Tar-

warded te the State Library, which will cuary the entirce system,

2. Costs:

A

Few cost figures are available as yet. Imnt’“, states that
at 18# per copy, this is 300% less than wie cont oF aoyciap, packing,
mailing and postage of a gives item, “lis wery lov Timare is in

sharp contrast witb those given hy olhovs, w0d (1 he assuned

that he considers only the nctual frans.rission ecost and not total
cost of bandling each item. ¥ing's coxt Tizures were mentioned

ahove(12), They are, bowevcs, piohabis aii of dawe s of now,

.The Airlie Foundation proceciings coriain ou excellient clapter

\ . - ., .
on library communication nor‘or’s( b, vTich provides extonsive

cost figures., Line costs vzing various | inds of links are con-
sidered in relation to distance, aar one tabie {np. 217} even

. C ey . / g
considers the cost of transmitting a wiele hoolt {(The Ttisc and

Fall of the Third Reiel'), exclusive of terminal ecuipment, however.

3
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Morchouse(17) is the only one who does have firm cost
figures, ranging from $2,49 per page between Ias Vegas and Neno
to $.88 between Neno and Davis, DBecause of th; fact that his
was an experimental situation, these figures may not he entirely
usable for anyone considering an installation of fax equipment,
They do, however, present a starting poini, and Morehouse is
careful to point out that alternatives exist, especially as to
'line costs, which would make the service more satisfactory in
a working situation,

'When the report of the California IDX experiment is issved,
it should he incorporated into this rcport., Efforts should be
made to obtain data from New York when sufficient time has

elapsed to make such data meaningful, : !

3. Reccent Developments:

Libraries are not likely io use facsimile transmittal omn
a large scale unless line costs are decreased, Terminal equip-
ment appcars to be reasorably satisfactory except that none of
the commercially available machines cop& from bound volumes as
yet, making it necessary to use another copier first and then
‘using the resulting single pages for transmission copy.
. A relatively recent development in several siatcs towards
statewide communications networks is of great importance for
libraries, If line costs can be shared with othcrs, if libraries
can subscribe to a public utility-type broad band network as they

do now to voice-grade lines, then it will become wmwch more practical
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for even smaller libraries to take advantage of Tax, Twv slaring
such networks, a much more cfficient (ran-mission wellod can he
used, Microwave is one, waveguide and snte]]ite cormunications
two others which are being used now, Tie possil:iiiity of laser
transmission is coming mmich e¢loser; some of the formidable
tecbnical problems are in the process of heing solved, None

ef these very expensive trensmission linls ore cconomically
feasible unless a very large proup of wsers subscriles to them,
necessitating the formation of user growps on o hraorder hasis
than the siatewide networks now heiny formed,

4. Summary:

Although few libraries Lave used facsimile for transmission
of printed information as yet, 1966/6? gaw the insleliaiion of
several major systems, some only on an experimental hasis, 'vhile
others are operating netwqué, Decreasing line costs will no
doubt make facsimile equipment more widely acceptable: it
remains one of the most attractive means of {ransmitting

printed information, hecause of iis accwracy and speed.

o
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f( F, Television and Radio;

1, History:

The use of telcvision for interlibrary communication has
not received a great decal of attention in the literature.
Libraries bave, of course, beean interested in TV for some timé,
but this has been mostly in terms of présenting book talks and
other library~connected pr;grams on educational television sta-
tions, A dcm&nstration of this type ol use was presented.during
the meeting of the Michigan Library Association in 196].(4)
The Detroit Public Library was connected to the convention hotel,
and viewers could see panel discnésions, in-serviece training
lectures, the transmission of printed iqformation, diagrams,
pictures, etc. in answer to reference questions, This demonstra-
tion was designed to srouse interest among Michigan librarians
for a proposed statewide ETV.network. As yet, this network is
vot in existence, Dance(3) tells -of the Michigan demonstration
as well as operational closed-circuit networks in Texas, South
Carolina, Florida, Alabama, ond.a coénty in Maryland. These
have been used by libraries for transmission of referencc-iype
'information, (cartoons, costume plates, diagrams); some Polaroid
. pictures of the screencd image were taken and were of good quality,
One wonders why libraries have not uéqqmpheir ETV networks to a
far greater exteni; it seems that the screencd-image Polaroid
method could be used very successfully for the transmission of

Journal articles, Night transmission should be possible, when
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stations are officially off the air, so that patrons would
have the material in hand the hext wmorning., It can only be
guessed that proximity to the station might be.a problem;
all library materials would have to be transported from the
library to the station each night and back apain,

Evansks) relates an interesting expérimcnt, conducted at
the Library of Congress in i948. It concerns a demonstration
of Ultrafax, during which Gone with the Wind (1047 pages) was
transmitted from a hotel five miles away to the Library of
Congress in 2 minutes and 21 seconds. The method of trausmission
was a flying spot scanner at the inpnt end, transmissio; of the
television image over microwave, and reception on a Ikinescope or
picture tube, from which eitlher a videotape or a hard copy could
be mude, The received image was first recorded on fast-acting
film which was developed almost instantly, Gen. Sarnoff, who
spoke at-this event, foresaw all sorts of exciting uses for
Ultrafax: exchange of TV programs witl overseas countries, a
worldwide miiitary-communicationé sysfém, distribution of fnll-
length movies from a single film negative to thousands of theaters,
hoﬁe video newspapers projected on one's own screen, and the like,
Some of these things havé since come trne, but it may be assumed
that the high cost of ‘such an installation bas prevented its
widesﬁread use. At any rate, no further mention of Ultrafex is

found in the literature examined.

The ever-alert Council on Library Lesources became interested '

in TV applications to library problems in 1958 and sponsored two

Cg

w~



42

studies designed to help solve some of the knottiest library
problems standing in the way of TV utilization.(s, 12) In order
to examine library card catalegs by television,'a card-tnrning
device had to be designed which would feed and turn cards for
the camera, Ardern(1) reports on the projects, and finds that
the devices were not relisble enough to do the joh efficiently,
Hle then continues with his own experience in the Manchester
College (England) Library, also described in (7). A onc-way
closed circuit TVflink was installed between the main library
and a branch in the Chemical Engineering Building, A camera
with two lenses, a screen for linming up copy, and a book mover:
to facilitate handling of the boolk being viewed, as well as an
intercom system, were installed. The branch library installed
a 14 inch monitor for viewing the projected image and a control
unit which could switch from one lens to the other, Also, there
was a book moving device and an intercom at the receiving end.
The CLR~designed page turner was used but proved to be less
efficient than a staff member turning pages. Mr, Ardern does
not discuss wser reactions, but gives cost figures, and states
that the high cost of a public utility coaxial cable would
prevent extending this system to points farther away,

The VERAC system is described by Bonrne(2) and in two
other reports.(6, 9) Developed under a CIN grant, it consists
of a step-and-repeat camera, film storage and retrieval units,

a TV viewing screen and a hard-copy reproduction unit, The
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machine was developed by AVCO Corvorc tian ol Olooainis i

-4
“
o
=t

features microfilm coding for ruie’™ retlrievil. e 1)
pages could be stored in the svatem. . ivounh deseciled os
operational au¢ commercially available in e Adviie Onn“aienoe
proceedings (p.134) no wenhion of any insziniltation wis Toune,

Ampex Corporation's VIDEOFILY iz & siwilar svstem: Povewvos,
it uses videotape as docnirent storare device, It is deseriiofd
as being in use at NASA in Mentsville, Alabasa.{il, 13} Do
advantare over VERAC is thad it can b urdaied; disacvasiares
include storage in the analog mode, thus ibere is some foira-
dation every time a copv is made,

Only one example of & radio neirork of Jibraries was
found,(10) Six regional linhraries in Southwest Missonri are
planning to form such a network Tor expediting of inter)ibrary
loana, answering of refercnce guestions, and extending ‘he
services of professicnal consvltants, This was onlv anreunces
in March of 1967, and it wil} hr interesting to sce if bhe cost
of such a system is justified, compared to telephone conference

calls or similar, more traditional means o communication,

2, Suwmarv:

The literature yields liiivle o actral experience with vidoe
in libraries. Iligh equipment and line costs appear to make an
installiation solely for libraries impractical, but it would scew
that the use of.available educational television networks and

stations could be utilized to a Tar preater extent. A survey

pl

%
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of presently existing BTV fTacilities to ascertain I/ Tibraries
avail themsclves of their services might be usefni. Uire recently
announced plan of a national TV network would scen wo walke this
a ready-made system which librarics could use to commvinicate with
each other,

They could use the netvork during off hours for transmission
of bibliograplhic citations and printed material; this wonld he
a one-way comnwnication only, ¢f course, and if bard copy was
desired, a photograph would need to be teien of the image pro-
jected on the screen,

Another way to utilize the existing and proposed network
would be %o ingtall slow-scan video equipment in libraries,
wirich would permit reading information off the screen and
coﬁying what is needed, The wideband network (BTV) would only
be used for long-distance transmission (c.,g. frow the Library.
of Congress to the state capitol), and a sygp—down device would
he necessary td convert signals to a voice~-grade line, utilized

by slow-scan equipment (VIDEX).
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. G. Libraries and Computers - The Present Picture:

Although there is mueh written information on how libraries
might take advantage of computers, little solid achievement has
been reported as far as total on-line svstems are concerned,

1, History:

The concept of a totallv mechanized librarv, tied to branch
libraries and other service poiut via commumications link is not
new, Everyone seems to lave talked about it for vears, bué few
have implemented the total concept. Trogress sc2ms to have been
made in tectnical libraries somewhat more rapidly than anywhere else,

The well-known Project MAC at MIT, begun in ]961,(15) is
probably the most sophisticoted on-line lihrary system conceived
thus far, It is, however, an experimental syvstem only, designed
to aid in solving some of the formidable prot.lems inlerent in sueb
an operation, Much experirnce has heen gained over tlie years;
the installatien of more powerful hardware and the constant mod-
ification and addition to software connected with this program
make it a model from which much can be learned,

MEDLARS (24) is the major program in ihe healik sciences,

It, too, is not a total program, but encompasses many of the
functions which are essential to the development of a total on-
line library concept., In addition te making its information
available directly to users throughout the country, by mail, tapes
of stored information are being distributed ito regional centers,.

Q from which loeal users may draw information, Truv3 far, it could




not be ascertained if any of thke MFEDLARS tapes are on-line, and
if anyone is linked electronically to tre regional certers, bhut
this would seem to be a logical development,

One of the mere interesting total systems in existence is
that of Socony Mobil 0i1 (SMART).(25) This is not a library-
hased systems, but contains many of the cumponents of a total
library svstem, and is therelare descrihed in some detail here.

An IBM 1410 computer with an ROK memory is available on'a
real-time basis to Soceny Mohil's installations all over the world,
Information is stored on disk packs, and a buffering device
(Digitronics) provides the speed-up and slow-down which teletvpe
messages require hefore they can be used on-line on a computer,

} number of different programs are run; financial analyses,
system statistics, engineéring applications, and mathematical
computations, The system can accept as mﬂny'as sixty-four te]é-
type messages simultaneouslv, It has an interrupt feature and
dnal i/n channels with overlap capability, as well as memory
protection, In operation since 1964 and working well, it might
serve as a model for library operations, since it encompasses
all of the company lousekeepinn functions as well as informadiion
retrieval and research wor':,

During the Lihrary/USA exhibit at the New York World's Fair,
an on-line svstem wes demonstrated(6) whicﬁmﬁsed teletypewriters
in remote cities as i/o devices, It was claimed at that time thet

this was the first electronic remote library center ever estahlished,
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A person could formulate a question, it would he teletyped, and
the answer received from New York very quickly, This was, bowever,
a "canned" demonstration only, with special codes designed to
elicit particular enswers,

The Library of Congress was studied by King(]O) in ]96?/63,
and the ensuing report presented plans for total mechanization
of its operations, Some of this is now gettiqg underwvay; tapes
containing cataloging information, (in lieu of the distribution
of printed cards), began being distributed to sixteen libraries
late in 1966,(12) No information is available as yet how this
is working, Here again, as with the MEDLARS program of distribu-
ting tapes, it is conceivable that these tapes might b? aueried
remotely via teletype by individual libraries,

Hayes(B) describes the beginnings of an on-=line total library
System at the IDM Advanced Systems Development Lahoratory at lLos
Gatos, California, Here housekeeping tasks are being mechanized
gradvally, with the goal of having all operetions controlled by
the computer. He recommends that librarians investipgate service
bureaus or public wtility-typre computers, to which they may
subscribe, thus bringing equirment costs down. The thorny proh-
lem of line costs still remains,

Drew(7)~reports of his on-line technical library referenqé\
and retrieval system at Lockheed, Begun in 1964, it features
a card reader as input and teletypewriters as output mechanism,

The search is carried on by reading a term card, matching it

JY TSRS P W
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against a Tile of stored irrms, thus inswring that the aearch
is made in terms of a controlled vocabrlary., Drew does not
say if this is 8 teotal libtraryv system including bhouseleeping tasks,
Medical libraries Pave heen in the forefront of the move-
ment toward wechsnization. The most exeiting developments are
presently oaceurring in New York State where the development of
the Harvard-Coelumbia-Yale tieup of their medical libraries has
heen an ongoing project for sonme timo.(], 22) This teletvpe-
connected system has undertalken ceoperative catalepring in depth,
using MEDLARS tapes, and supplementing this information with
analysis of books, so that medical library patrong wounld have
far greater access to information than prpséntly poessible,
Parallel with this the hiomedical communicatiens network
was egtablished in upstate New York(3, 11, 16, 18). This Pro-
ject came as & resnlt of an orcanization called INTNACOM, which
was formed among New York State Viniversity libraries on a
similar basis to EDUCOM nationally, The three medical libraries
of Buffalo, Syracuse and Brooklyn are invelv.d in a pilet pro-
ject, later to be extended to all sixtv campuses of the SUNY
system, The three libraries will he linked via an on-line,
real time computerized networl, using an IRM 360/40 romputer
and, for the time being, I P740 terminals, with telephone lines,
IBM 1050 terminals will be added Jater. Tape, disk and strip
storage will be available to the ecomputer and a variety of

output devices incluvding CRT's are planned., Conversion of the:

U
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tiivee card catalogs to machine-resdable forr is presently under-
way; formats are based on MFEDIARS and Lle format desirned for
the Library of Congress. KWIC indexes and SDI programs are ajso
envisioned, All library opcrations will be converted to the
computer., A Union List of Serials has alrcady been produced,
the communication terminals have been installed and are pro-
viding improved interlibrary loan service, and a mechanized
circulation system is operative at Syracuse, Plans for tte

SUNY system also include installation of an LDX system, apparcntly
not related to that now being puvt into operation by research
libraries in New York state (mentiencd in section on Facsimile).

The budget tor the project is set at $200,000 for 1967/68,
and for 1968/690 it will cost about $330,000 to $400,000 to operate
the systém.(ll) One of the important considerations in planning
this operation is the‘availability of a compvter solely for
library operations, to be shared by all participants,

There are many other libraries now using computers for parts
of their operation., DImphasis in this report is, however, on the
concept of a totally computerized library which could communicate
with others on an equitable hasis., Thus we bave looked only at
those libraries which combine cataloging and classification with
retrieval in their systems planning. MIDLARS end tke MARC project
at the Library of Congr=:s(23) are providing a national hihlio-
graphic standara which would achieve conpatibility between coh-
mwmicating libraries, This is considered essential in any inter-

library communications network on-line to a computer,



The INTREX report(1%) offers some c~cellent, considerations
which must precede planning of information networks. DBuilding
blocks for such a network exist now in many places, others are
being planned,

Some of the presently existing mechanized information centers,
which could he tied inte & national network inclwde: National
Oceanograpbic Data Center(21), Chemical Abstracts Servie~(20),
National Drug Information Clearinghouse(14), National Standard
Reference Data System(la), de Grazia's Universal Reference
System for the social sciences(5), and some of the large netional
libraries(4, 17). Little COmmunication/seems to exist hetween
these centers: and it was only recently that the National Librarv
of Medicine and the Library of Congress agreed on some comnmon
forms of hibliographic inpvt. This, it would seem, is the major
obstacle to a mecaningful desizn of networks, aside from the
ever~present one of costs,

The concept of using service burcans bhas been mentioned
vefore to achieve a partial solution teo the cost problem. Bass(2)
tells of ?he Los Angeles Public Library's experience with such
8 facility: apparently it works well for this very large public
library systém, which has converted its patron registration
files, hook ordering, serials control and circulation system to
mechanization; its book catalog having been computer-printed
for some time before.

There are now some larme on-line conmputer systems in existence,

which operate on the service-bureau concept.(9, 19) Vestinghouse 55{3;
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operates a UNIVAC 490 with ahout 300 teletype terminals in re-
mote customer locations, Recal-time and batch processing are
offered, General Blectric's DATANET is offering a special
service to hospituls and medical facilities in Massachusetts
salled MEDINET, Teletype terminals and a central computer

are part of this system also.

2. Summary:

There are presently few libraries which have converted all
of their operations to & computer base., MHigh costs seem to he
the major factor holding many of them hack, Although many lihrar-
ies have access to computers, getting time on the machine can he
a problem, The computer service burcav may ﬁe the answer to some
of the cost problems, Standard bibliographic inpnt is a "must!
for any library hoping teo participete in an electronic communi-
cations netwﬁrk. Further considerations will be presented at

the end of the section on planned systems,
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H, The Network Concept:

Ag scarce as the findings concerning solid achievement in
computerization have been, there is an abundance of literature
about plans for the future, Some of them are touched upon in
the following pages; no attempt was made to do a comprehensive
survey., The Annual Review of Information Science and Technolosv
cited above is an excellent and critical guide to all important
developments in the field.

1, History:

As early as 1961, Joln Kemeny of MIT(15) r~--sosed the
cstablishment of a computerized national library, »li<h would
grow from 10 Million volumes to 300 Millien. However, all
information would be stored on microtape, and would be retrieved
and projected on screens in libraries over the country upon
request., Long-distance telephoae would be used to request
information. He feels that bard copy storage of books is simply
not practical any more, and that miniaturization is the answer,

Systems Development Corporation of Santa Monica developed
the BOLD system,(2) This is a citation retrieval system, not
concerned with storage of actual library materials, It is prob-
ably one of tle more comprehensive systems yet designed, envi-
‘sioning a large time-shared computer with termimals consisting
of teletypewriter, CRT with light ren for input, teleprinter and
CRT for outpuu, A browsing feature is built into the », stem;

the user feeds his inquiry into the system by closely defined

¥
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terms, but by using audfqr/not logic, he may increase depth of
zearch and eliminate unwanted areas. He nex: asks for ahstracts
of those items he wishes to see, and finally for hard copy from
the library.

Ebersole(5) describes North Ameriean Awviation's model of
an operating national information networl, His organization
faced the same problem any national network would have: over-
lapping in indexing, some mission-oriented, some prorlession-
oriented, resvlting in variant apprcaches to similar intormation,
A union catalog is now maintained at headquarters in machine

readatle form., ILach of his service centers was assigned respon-

gibility for indexing in a given area depending on the field.

covered by each collection, Three tyres of abstracts
pared at the time of indexing: Indicative, informatife, and
critical, Tndexing is done at two different depthr 1lfvels,
A1l information is gtored centrally; cach branch ljyrary méy
a document

18 indexed bv two different branches, +the one reghonsihle for

have its own index, on microfilm or bard copy. ;;?
that subject area provides the deep indexfﬁg,.while the other
provides additional terms needed for its own clientele,

The article is a most interesting anproach toward a multi-
disciplinery - information network with input from variouvs disei-
plines in an integrated fashion.

INTREX(18, 20, 24) is probably the .ost comprehensive plan

yet devised, actually moving teward implementation. A step-hy-step



approaclh is presented, beginning with anpmented cataloping,
which would provide, ia addition to the traditional catalop
information, abstracts, reviews, iournal articles, teehnical
reports and government publications. Fven class and conference
notes would bhe indexed. The second phase is the one that seems
to be rec;iving a great deal of attention at the present time:
Man-machine‘interaction. More will be presented later on that
subject, Much in the INTREX report is directly related to this
report; there is an excellent secction on the intepgration of
national information resources into a network, Shera(20),
writing on the INTREX conference, feels, however, that too much
cumphasis was placed on machines, and too little on neurophysio~
logical considerations and the desire of the user to browse.
National library planning bas given consideration to the
network concept for some time now, AlA's report(l) resulting
from the Library 21 exhibit at Seattle nroposed a natisnal
library system, The Weinbern report(?3) horrified librarians
with the tacit assumptions that scientists rather than librarians
should design and operate such a network. Rubinoff(lﬂ) and
others have proposed vericvs tvpes of national facilities, The
latest and most far-reaching report was that of COSATI, with its
well-researched supporting material pointing up the need for a
flexible approach to a highly complex problem, (3) These are men-
tioned here but briefly bhecause moét of them have been reviewed

and evaluated repeatedly in the literatnre,

23!
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One of the results of these well-advertised plans for a
national system has been an effort by libraries to band togetbrer.
Universities, teo, have recognized their information probliems
and have formed an organizetion to tvx to cope with it. INTERCOM(G),
the Interuniversity Commnnications 00u;cil, was formed for the
expreas purpose of seeking ways in which computer technology
might be applied to higher education and its information proﬁ-
lems. EDUCOM(14) is the successor to this organization on a
national basis, while the above-mentioned INTRACOM includgs
universities in New York State.

Texas, tvo, has been doing som» sound planning, A sfep—by-
step approach by whicli North Texas libraries of all types would
develop cooperative projects was published in 1965.(22) ™X
between pafticipants, closed-circuit television, an automated
catalog in a central computer facility, centralized ordering,
circulation control, and direct electronic linkage with informa-
tion centers elsevhere were part of this very ambitious plan,
Holdings would be displayed on closed circuit TV, and LDX system
was also part of the picture. A letter from a respomsible official,
dated March 30, 1967, states that "no portion of this program
has yet been implemented, primarily duve to inter-university poli-

tical problems." It would he interesting to know how New York

_ State solved fhese same problems, which are, of course, present

everywhere,
Two specific projects deserve to bhe mentioned here, because

\hey represent special approaches to the network prohlem,
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Prince George's County, Maryland(7) Public Library plans to
ghare with all county departments the use of a fairly large
third generation computer system for all its library operations.
The interesting part here is that the librarian was a membef of
the planning group deciding on the type of equipment to he
acquired, a rare occurrence indeed, She was able to communicate
special library requirements to the group, and the system to be
inntalled will be in part designed especially for the librafy.
All branches will be tied into the computer by teletype, and
bookmobiles will have paper tape punch equipment for circulation
records, which can be read into the computer store after the
vehicle returns from its run,

The biomedical commmnity has some solid achievements to
its credit concerning computer utilizétion. The June 13, 1766

issue of the Journal of the American Medical Association gives

an excellent overview of accomplishments.(4, 8, 9, 0, 11, 21, 25)
Korein(10) as early as 1963, used variable field length format

for input, Several articles deal with on-iine access tolthe
computer from the lab; while the experiment is still going on,

the researcher may receive back answers to his problems encountered
in the experiment,(8, 12, 25) Computer-aided diagmosis, e. g.
analysis of electrocerdiagrams via telephgng line to thke computer,
automatic chromosome analysis, and the like, is now a reality in
several medical centers., Ként(ﬂ) surveys the medical information

processing field and describes, besides MEDLARS, the highly
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automated operation whick is propused by the Excerpta Medica
Foundation in the Netherlands, Three specislized computerized
information centers have been set up in the healtb scicnces
which will most probably be ahle to distribute their tapes on
the same basis as MEDLARS,

Talbott(?1) describes a very comprehensive information
retrieval system at the Cox Coronary leart Institute. Ahstracts
on coromary disease have been stored on the computer, going back
to 1960. These are prepered by medical specialisis, and the
quality is constantly checked by the user, since he las herd
copy available to him on 4x6 cm cards containing phrotomicro-
eraphic images of each page of the sriginal document. The ahstracts,
stored in data cells for real-time access, are available to
personnel in a literatuvrc control recom; these peorie are
physicians rother than librarians., When a question comes in,
the physicien on duty formats it and inputs it via typewriter;
requestor receives either an immediate verhal reply or a
teletyped answer, Regular vsers are mailed the ahove-mentioned
YCMI cards conteining full text of all abstracted journals
(1,200 pages per card), A viewver-printer is presently being
develoyed to read and obtain hard copy from these cards, A user
profile is maintained by recoxding the origin and iyres of
questions received, This very comprehensive system is apparently
still in the prototype stapge, and should be watched with interest

in the future,
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Two reports deal further with the hiomedies] information
field, 0rr(17) describes the resvwlts of his study on communica-
tion prohlems in hiomedical research as follows: There needs
to be better communication, rather than more of it. Technical
report literature is less important in his field than in the
engineering sciences. Research is mainly centered around
academic institutions and is rooted in individual initiative.

He recommends strong local biomedical libraries as logical
channels for information resources, A report(lﬁ) on similar
prohlems in the biological sciences adds that quicker publication,
in newspaper form, of unedited papers for wide dissemination
would be a boon to the information sceker. The report calls for
more meetings, more ahstracting services, and most importantly,
for more evaluation of published material,

The Engineers Joint Council is establishing a very large
computerized information center at its lreadquarters in New
York(13) as part of its work in the control of engineerins
information. EJC has been engeged in some of the most mean-
ingful work on terminology of any professional group. Over
a period of years, & thesaurus of engineering terms was devel-
oped which would become the common larguage Tor all engineering
digciplines. Much effort went into this reconciliation process;
Project 1IEX, a further ontgrowth of this work, is now developing
microthesauri for the various disciplires to provide more specific

access to information without losing the vnity of the master thesaurus.



62

2, Summery:

A number of models for operating information networks have
been designed and much attention has been given in the Titerature
to such plens., Much good preparatoery worlk hes gone into these,
and some of the thorny problems which have prevented implemen-
tation of such a network are in the procesz of being sclived,
at least in theory,

In the following pages, poﬂsible futnre developments are
dincussed in terms of the experiences geined in the past end

new technology.
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I. The Futnre:

It is at best risky to malke vrocosnostications abovi the
fuvure. Almost everyone has tried their bhand at it, and consensus
seems to he as fair away as ever. Illowever, there are a nirmber of
factors whicl have emerged from a survev of the literature,

1., The Human Flement:

Ilow do people go about getting information? What avenues
<o thev choose first, second, third? What is important to them,
and what is not? Any sysicen vhich does not consider tiesr ouestions
will br doomed to failwre,

One of the more Trerm:ently stated objectives ol anv system
migt he to bhave a Tiltering mechanism between the verr and the
~tore ol information so that only relevant informatien :-i11 le
supplied, Licklider(14) pives this considerahle attention, pro-
rosing a system which would allow the user to browse, elirinate
items, modify, and narrow Lis search. Swanson(lQ), too, deals
vith the problem, suggestinz selective dissemination to scientists,
hased on high selectivity and interpersonal cormunications. The
small peer groups prevalent amonf sgcientists should he identified,
and this information stered in the computer along with records
for individuals as to what type of information they have used
rrevionsly, Small eenters misiht he operatéh, entirely without’
published information, but only to keep up with "who talks to
whom" and to diréct interested patrons to the most likely person

or source for desired information. Williams(?l) states that



66

published material is not the most important information sovrece
right now and will be even less se in the future, Conmmnicatioen
beiween scientists is assuming increased importance, Freiser(8)
echoes this opinion, stating that information is out of date
when it is published and that lihraries must provide non-pub-
lished iuformation by Imswing where to direct the user.

Part of the prohiem here is the slowness with which informa-
tion sees print, DPrepriats have solved some of this problem,
but the "telepub network” goes one step furtrer, (20)

As described by a library house organ,:the network would work
as follows: VWhen a researcher has put his manuscript in final
form (handwritten, with all disprams snd illustrations inclnded),
s would affix appropriate indexing words, and take it to a locel
"recording center" which would be interconnected with all other
iccording centers as a system, using closed eircuit TV. UFHis
manuscript would be visually recorded on microtape, a computer
would code it by author's names, institution and indexing terms.
All other scientists would have access to it by dialing the ap-
propriate index codes; the doewscnt would then be projectedon a
‘television screen. A print-ovt mechanism would provide hard
copy if desired, The author envisions this as a profession-
oriented gervice, presumably with each profession having its own
system, Alttough scemingly "far ont" the idea has considerable
merit in terms of present plans for educational television net-

works spanniug the natioun,
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2, Computer Potential:

Computers ‘ave nnderrone such rarid development, meuoriers
and speed bhaving increased heyond anyone's expectations, that
it is now possible to do virtually any librarv application on
the computer. Software development has, of covrse, lagsred far
behind, bnt it i expected that within a period of one or two
ears, this gap «ill be closed, Diehold(5) predicts that a
far larger percentage of computer expenditures will mo for
reripheral equipmen? in the future. The wide variety of peri-
nherals for every conceivable purpose will increase computer
capahilities considerably., He especially foresees graphic
storage devices increasing rapidly. Information storage and
retrieval will hceeme an increasinglyv important part of systems,
and one would suppose that hardwere manufacturerswould then
hecome more resronsive to litrary needs than they have been thus
far. Man-machine interaction equipment will find wide acceptance
and will be improved constantiv, Disposable, cheap disk storage,
reusable thermoplastic film as storage ﬁwdium, PCMI film, &
moltiple font reader -- even dial-up facsimile are predicted,
Spragne (17) tells of ‘direct voice commmication with the computer
n natural language. The publie utility concept for computer
systems is mentioned again: a customer would insert a com- .
~uter credit card into a terminal (e. g. a telephone set),
vhich would identify him to the computer, He would then receive

pre-recorded voice responses to gquestions, conld receive an
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image of a Jocument cn a screcn or & rriviire device con-
nected to the telephone.

A pumher of developments in termina) desizn sbould be
mentioned bere, TDIATASPEED hes heen described before (section D).
There is a device which allows the user ‘o connect it to a
central computer anywhere as long as a telephoue line is
available:(18) The DATAPORT, desisner hy Onrnagis Institute
of Technology in Pittsburgh end manufactured by Ilectronic
Systems, Inc., costs $2,800, and is transported in twe suitcases
weighing 37 1bs, and 39 lbs. respectively. One suitcase holds
a typewriter-like device, while the other conteins a control
unit aud a telephone interface unit. Unattended answerback
gervice is part of the desipgn.

Au article in Steel(10) deals with the field of graphic
display. It states that about a dozen Tirms are now engaged
in manufacturing CRT's, while over forty male graphic trons-
migsion devices, More than one hundred firms are actively
engaged in designing man-mnachine commnirntions systems where
2 user may commnicate directlyv with » computer in natural lan-
reage and receive back understandable answers, The most versatile
system is a CRT with Jight pen “or modification of displayed
information, a NAND tablet for handwritten input directly inte
the computer, a teleprinter for receiving printed information
and & gwitchbox for buffering and switching between these

devices., Preserntly only 5% of comuter investment is in peri-
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pheral equipment; this should nrow 1o 607 within Tive vears,
The elimination of much internal reporting in paper form will
be one of the more important byproducls of this conversion,

A twvo-color display svstem is heing deve]oped(Q), and
Feielman (7) sees a bripght Tuture for character readirg (
equipment, botb in magnetic and optical scanners, Character
recognition equipment(G) helds the preatest promise for lihraries,
since it it not limited to anv particular typefont, Feidelman
discusses specifically the VIDICON scanner, used in the UNIVAC
Lecadatron, which appears to br a most practical device for
reading large amounts of printcd information,

With appropriate inpnt devices, able to read all kinds of
typeforts, and varied, flexihle output equipment, as well as
improved core storage and speed, computers offer the most pro-
mising answer to library intercommumications problems,

‘

¢, Co-mnications Linis:

Wi+ have briefly discnssed communications links and found

that ¢nst here is the major consideration for libraries, A
number of technical developrents in this area should be mentioned.
Campbel](z) discusses the implication of communications satellites
for libraries, He envisions.cnmputerization of information to

he transmitted by libraries via =atellites and points ouwt cost
advantages, provided‘the amount of information is great enough,

A supre-national organization‘éuch as UNESCO would need to set

international standards and provide the direction needed in a
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mul ti-national effort. A network of national information systems
pust be established in each nation which would particinate in
this type of tramsmission so that all types of requested informa-
tion could be tramsmitted, regardless of point of origin,

Laser transmission of data is discussed by Miller(15).
After dcacribing the four presentliy existing systems of data
transmission (coaxial cable, microwave, wave guide, satellite,
all of which operate on the multiplexing principle, transmitting
messares simultaneously over the same pathway), he tells of efforts
to pinpoint light waves gso that they could be used for message
transmisgion. After pointing wp some of the- ratl-er formidable
technical problems which have stood in the way of achicving
this, he finds that several of them have been solved and others
are near solution,

The techninne of holography i:olds much promise for character
reading in ihe future.(12) A holonram will be able to hold and

be tween

discriminate all numereals and letters of the alphabet, each with
30 variants, and may then be used to recognize a variety of
typed or written informaticn, Although far from being per-
fected, this area of research should be closely watched for
future developments,
4, Summery:

We have considered a numher of essential factors which
mst be present in any electronic interlibrary communications

wetwork, The user must receive first consideration; we know
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something about his habits neo: and need to learn a great deal
more. It may well be that the role of the library must change
drasticelly to reflect the possibilitv ¢f having the user on-line
to the information stere, Will the librery be the filtering
mechanism which would eliminate "poise on the channel” for him?
Would it provide .'2 switching mechenism by which he mav con-
tact his peer group for oral communication? Or will it be
relegated, in such en on-line system, to the role of repusitory
even more than it is now?

What will be the terminal device that is cheap and simple
enough for anyone to use? lost likely the Touch-Plome, with
its digital input capability, and a simple facsimile printer to
produce hard copy if needed, or perhaps Picture-Phoune which
can project a small picture at the telephone set now, end
could conceivably project print as well,(11)

Computer cepability has increessed to such an extent that
it is now leasible to utilize it mucl more than ever before by
libraries, Termiual devices of all kiﬁds exist, which library
personnel can use. Switching and buffering devices provide tre
interface betveen high-speed computers and low-speed data terminals,

But what of the printed information, the book, the journals?
Will it ever become feasible to store entire works in the computer?
This writer does uot believe so; and microstorage seems to he
the answer here., Several librarians agree; Clapp,(3, 4) Jones,

(13) Samuel,(lﬁ) and others(l) envision miniaturizetion to

13



72

varied extents, and the further development of the photochromiec
microimage holds the greatest promise for the immediate future.
Crystal storage of information is a possibility, altbough
probably far away as yet.

Communications links are probably the major cousideration
in eny metwcrk, because of their very high eost. Sharing links,
subscribing to service offered as a public utility, and banding
together in very large networks if direct links are desirable
secem to offer the greatest hope here.

Much of the technology developed during very recent years
has solved most or all of the problems standing in the way of
forming interlibrary communications -etworlts, The hardware
exists; whether or not librarians are ready and willing to
take advantage of it remains a question this paper does not

presume to answer,
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