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Preface

by My, Gordon S. Allen (President of the Institute of Printing).

Computer  typesetting has captured the imagination of
printers. Apart from those intrigued by the commercial implica-
tons ol this development, the technologists with whom the
lustitute of Printing is primarily concerned have been fascinated
by the requirement to combine in this new field the most
wphisticated scientific techniques of data processing with the
Bighest craft skills. Hitherto, printers have had even less need to
understand the systems, languages and economics of computers
thin computer designers and programmers have required to learn
Ihe jargon, economics and basic typographical aspects of type-
witing. The need for disseminating information is therefore
jieater in this case than for any other printing development at
th F:u sent time. As a means of sausf\mg this need, the Institute
liis established a Computer Typesetting Committee.

I'he concept of this international conference was initiated by

Vi (. ]. Duncan, of Newcastle University. The organization of
the conference was carried out by the Computcl Typesetting
Committee. The thanks of the Institute are due to the members
ol this committee and to the secretarial staff of the Institute, in
purticular to the Assistant Secretary, Mr. D. A. Jefferies.

Ihie conterence was fully booked and delegates attended from
fourteen different countries. The programme covered the whole
fnge of current computer typesetting applications and prob-
e Modesty must not prevent the statement here that the
(unlerence was an unqualified success. The very high proportion
ol delegates who attended both evening sessions after long days
ol lectures starting at 9.0 a.m., the enthusiastic and pertinent
dicnssions, and the letters received after the conference endorse
iy verdict.

Il this publication appears in January 1965 or earlier as is
plinned, this team will have scored another success by pul;»]nshma
i [ully edited set of conference proceedings within six months.

Fhanks are particularly due to Mr. Adam Maitland for the very
fipe imount of voluntary time and effort he has committed to
B8 Lk as supervising editor of these proceedings.
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All the text has been typeset by computer methods: part of
chapter 4 by the Rocappi general purpose computer system,
and the rest by the Linasec special purpose computer method.
Readers will readily understand that the speed advantages of
computer typesetting are not at their most compulsive in the
production of a ‘once only' set of proceedings; indeed the
decision to computer-set has provided an additional challenge
and, because this is one of the first books in this country to be
thus produced, it imposed certain typographic limitations.

There were many questions before us at this conference, as will
be seen from the discussion sections. Not all of these questions
could be answered; many will indeed have to wait for experience
to provide the answers, but they were certainly fully and intelli-
gently discussed. A number of papers announced ideas and
cquipments for the very first time and we believe that this
conference has provided a valuable statement of what computer
typesetting means and where the technology stands to-day.

MONOTYPE and MONOPHOTO are registered
trade marks of The Monotype Corporation Litd.
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CHAPTER 1

Introductory Session

Chairman
Mr G S Allen

Speakers
Mr C J Duncan
Dr D G B Edwards

CHAIRMAN: We are about to hear a general paper on the
subject of Computer Typesetting. There is nobody better able to
give this paper than Mr. Duncan. It is almost by chance that it is
the Institute of Printing rather than Mr. Duncan and his team at
Newcastle University who are sponsoring this conference on
computer typesetting. His plan for a conference in Newcastle
earlier this year was frustrated by no fault of his own.

Mr. Duncan became involved in this subject through the best
possible motives, that is, as one who wished to use computer type-
setting to produce economic text. That is how he started but, in
fact, he has done a tremendous amount of work in this field not
only on the technical side but also in helping other people. In
fact, until the Institute’s Computer Typesetting Committee was
formed, Mr. Duncan took that task pretty well to himself, acting
as a general co-ordinator and providing liaison between the
people working in this field.

Why computer typesetting?

Mr. C. J. DUNCAN (Newcastle University): I approach my
task this morning with considerable humility. No one, I feel,
knows better than I do how much we have to learn about the
application of these juggernauts to our basic printing situations.
None of us can know much yet about their operations in hand-
ling texts. Little has yet been done to delimit the conditions
under which they will work. The most that can be said for our
efforts so far is that they have shown the great extent of the
ground work that needs to be done before their successful use can
be assured. Our efforts have also revealed our addiction to the
built-in inconsistencies of present methods of work, inconsis-
tencies that are defended sincerely and stubbornly because we
have yet to recognize that they have been imposed upon us by
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(e limitations in existing systems and the machines by which
they are carried out. ) )

1.t ns .'lgl‘CE thcn to use [hiS unique opportuntt}’ Lo e)_{amme
whit we are doing, and what we would like to do, and see if these
iew tools can assist us to improve both our targets m_]d our
dttainments. Much can be done by critical but calm examination
wiil interrogation, by calm judgment without undue dogmatism.
We shall need to separate out quite rigorously those elements
it e purely comfortable customs, those that are necessary
tunventions, those that are unnecessary ‘graftings on’ which we
Bl need o jettison later. Finally there will be a number of new
ponilitions which, unwelcome or unfamiliar as they may be, we
Jiall Tuive to accept faute de mieux because they come as part of
i pickape deal we cannot do without. )

I'liewe methods will eventually come into their own as com-
jilete nystems. Existing methods, when shorn of certain eccen-
(ieiten and ‘sports’, form a relatively homogeneous and balar!c:f:d
b, but one of considerable range in the units and capacities
vinployed. This is both a consequence of, and a cause of, the
failency to carry out mixed plant operations under one roof. I
i ot need 1o remind you that most, if not all, printers do more
(it one kind of work, and that this is characteristic of a bespoke
tathier than a standardized industrial process. The concentrat_lon
il cnormons productive power in a smal.l unit, Su.Ch as a d’igltal
cuiipiiter or an ultra fast photocomposing m.achme, mewtabl.y
Chistipes the balance of the machines that fccld it anffl those that it
liesls, 'I'his poses great problems of production while completely
Cistiptog the method of operation and the balance of the pl:n_u
Wi uee | helieve it also implies, at least to start with, a change in
i vatlety and style of the operations to be performed.

Why use computers at all?

I he liest reason why computers are being used z_md will
Cotine 1o he used for typesetting is that we are producing l;frge
Saittien of material on the computer printing-out m‘achmes
il we desite to have replicated for dissemination. Further,
Sper wsers, who have devoted considerable effort and money
I pdice relatively error-free results, are not likely to tolerate
Wt crrors introduced by other operators using urlrel:}ted
o hdagdes. On the other hand computer print-out mad}mes
W il 1o give only a small number of copies of _relau‘vely
bl appeanrance and there is a great desire to t‘id}-' this up 'ml.o
L L capable of being assimilated more easily before it is
C ol disteibuted, Present day high speed computer output 1s
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suitable for internal circulation and not for use external to the
plant. Computer users therefore demand from conventional print-
ing processes the same low error rate and freedom from necessity
to check, allied to an improved quality and a larger number of
copies.

Secondly, printers themselves will need computers in their
plants, if not for composition then for other purposes. The work
undertaken by printers embraces categories for which sorting,
updating and amendment are essential, and printers themselves
must solve these problems economically as the costs of their
traditional methods of storage, hand alteration or resetting
increases. Otherwise the customers they serve will find it
economic to take the jobs away from them and give them only
the replicating portion of the task to run with ink and paper.

Lhirdly, sheer social progress may bring us to it. There is some
evidence, if not a lot, that human beings resent carrying on an
endless series of trivial operations that they know a machine can
perform just as well, if not better. At least young recruits to an
industry may do so, and tend to opt for a better education or a
better paid ‘unskilled’ job. These social human attitudes have
economic results in that it becomes difficult to hold staff long
enough to be properly trained and the cost of training rises,
whereas machine operations have a constant, or even decreasing
cost. Gradually the climate of opinion must favour the intro-
duction of labour-saving machinery and the human effort must
be devoted to improving performance vis-d-vis the human skill it
replaces.

Where will computers be used?

Computers will be used first in very big plants which can
afford to spend the necessary money to commission them and
study their use, and where, for example, they already exist for
other operations or can be seen to offer immediate advantages in
the purely commercial fields of stock and inventory control, order
routing, and material control. Big printing and publishing
plants which have already installed large computers for such
operations are bound to find themselves soon with spare com-
puter and programming capacity which they may offer to other
plants, or use them to improve their printing efficiency.

Next they will be used in large commercial organizations which
need large quantities of printing, especially for internal circula-
tion. Whether this be called printing or duplicating, the possi-
bility of cheaply acquiring an improved quality from captive
small-offset litho plants will be made available by computer
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itanulacturers and other entrepreneurs, and once seen to be
feusible will be readily taken up. The traditional indu‘str)' may
et the actual replicating job handed on, providcd. it is not
foo Tussy about what it will accept, and can replicate it at
el iive pl’iCCS. .

\ probable next comer is the publishing branch of the
thdustry, especially where it is allied to a computer-using organ-
ization. Their attempts to streamline and fix their text prepara-
fion and editing procedures will eventually lead them to tape or
dinili coded medium, and may result in their controlling the'
fitoduction of the printing surface righ_t down to the final ‘tape
i1 dlvive the printer's composing machine. ) )

lii parallel with this development will be the introduction of
doniputer setting into large organizations such as government
itencies and authorities and smaller groups such as learned
Wicicties, which generate large quantities of material for .gencral. or
tiatnicted publication. Once they can conceive that their Publlca—
i operations will be more economic, or more rapid, and
(iijuilie less effort, they are likely to plug into any available
cudiputer to secure this desirable result. The Services and the
joihilic wtility corporations, and to a certain extent local govern-
iieht and the civil ministries, have already shown they are alive
IR |l|l'-.ki|}i|i[i(?5.

How will computer typesetting be
Introduced?

Fionly, with specific installations in large plants either for
sl purposes, or if specifically for typesetting, then as a result
ub 4 lige standing job, particularly suited to computer control,
sl with o correspondingly long induction period for pro-
praiiie wiiting, ‘de-bugging’, and running in.

I viicirently smaller industrial units may prefer to ‘plug-in’ to
4 Ll computer service bureau. ‘Plugging-in’ has been imPcde(_i,
(00 wanld have been so if extensively required) by delays in this
Lottty i the introduction of data relay equipment over wired
Hetiarks Fquipment is at last available, not yet in the variety
aied cupbility of that available in the United S[a‘tes, but of
wliiate performance and at a reasonably economic cost. We
LU W expect Lo see the expansion of service bureaux activities
S they may eventually be able to provide computer typesetting
g taiines for their customers and an off-peak service at accept-
A NNETn

A thind development, and one which holds some promise fc:r
L sidler anits, in our rather fragmented industry in Britain, is
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co-operation in both programme purchase and use and in the
provision of computer capacity. A group of printers may find it
possible to reduce costs considerably by sharing a suitable special-
purpose computer and programmes for it, and be able to allocate
its time to satisfy all users reasonably well. While this may call
for an unusual degree of co-operation, it may be worth the effort.

When will computer typesetting come?

The short answer is as soon as it is satisfactory both operation-
ally and economically. Both requirements pose formidable
although not insuperable obstacles. The most likely first user is
that branch of the industry responsible for lists, inventories,
schedules, timetables and directories, which need constant re-
vision, updating and amendment. Many combinations of
machines already exist and are in use to perform these operations
for the first copy economically and rapidly—it secems a short first
step to translate this by appropriate composing techniques into a
suitable matrix for replicating, which is the printer’s task. You
will know that this is already being done by a variety of people
for a wide range of tasks in many different combinations, so the
extension of this to other countries and to other tasks is a fore-
gone conclusion.

Fairly soon this must be followed by automatic setting of a
large amount of tabular data processed by computer for com-
merce, finance, scientific and governmental purposes. Most of this
is relatively unsophisticated, typographically speaking, but for
reasons mostly associated with the precision required and the
variety needed within the framework, this has been fairly expen-
sive by existing composition methods apart from the inherent
error rate. Here is a field where the economies of introducing
computer typesetting are more favourable than for some other
types of setting.

This should be followed by the use of computers for verbal
text setting, firstly the less attractive, cheaper, mass produced
types, followed by the more sophisticated expensive setting, when
the computer has learned to recognize and produce the necessary
typographical refinements. From there it will proceed to much
more sophisticated types of setting such as chemical and mathe-
matical setting associated probably with photocomposition, pro-
vided the effort to write the programmes can be justified.

Finally, in this country at least will come its application to
newspapers. At the moment the attitude of the unions to the
introduction of some labour-saving methods is unfavourable,
while the concentration of ownership in a few hands results in a
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luck of competition in advertising and freedom to raise both the
price of the paper and advertising charges. This means that there
will be no incentive to the newspaper managements to introduce
computers for typesetting, although they may be necessary for
ilvertisement control and other accounting procedures. There
ire small independent areas in local newspaper publishing where
(omputer typesetting may creep in, but unless there are radical
¢hunges in the climate of the industry it is unlikely for a long
tlne. Aflter all, it is not usual to print or publish a newspaper
averseas, whereas it is commonplace for books, and even period-
{tuls, and computer typesetting will ease the language difficulties.

What computers will be used?

I here are fashions in computers as in other things, and
iinigements tend to prefer the ‘devil they know'. At first sight
ilie most attractive proposition would seem to be to go to one of
ihe piants such as RCA or IBM who can show that they have
workable programmes and personal experience in the field, but
phily il they can apply these to your particular problems, and
(heir prices are right. In the long run there is a lot to be said for
ligving vour own programming experience, or buying some, pro-
yildedd your organization is large enough. We shall hear more
luter in the conference about the shortcomings of existing
woptmmes, so there is still time to start and all to be gained.

nidoubtedly the use of a large computer installation part-time,
At least for evaluation and feasibility studies, is most attractive, if
unly hecause the smaller installations at present available seem
i b rather specific in their abilities and methods of use. In any
¢t there is up and down this country at least a fair amount of
iiiie available on medium to large machines, and a reasonable
thinnce of using some if the installation happens to be handy.

Newt will come the use of the highly specific small computer
iuilored 1o a small range of jobs in a single or several associated
planits. The Linasec at Richard Clay's is a good example of this.
it ullows a limited but valuable variety of tasks to be tackled
With tmmediate success, at, I presume, economical rates. It trains
sl e orientates a whole plant to modern automated text
jiefuitation. It raises problems of adjustments to skills, machine
wianiing, mechanical performance, engineering maintenance,
sl computer operation, all of which will need to be solved
satbsluctorily. Tt does not, except to a limited degree, involve the
Wit b elaborate decisions as to style, format and choice of
Wby parameters— fortunately’, I am sure someone will say!

\s the printer gradually assimilates the uses of this small
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special purpose limited machine, or as his experiments with the
versatile, large, fast (and expensive) machine progress, he can
expect to decide either to put in a machine exactly suited to all
his operations, or a significant part of them, or to look around for
a suitable burcau niachine to plug into at night, say, provided
the programmes are available, and the economics of transfer to
and fro are reasonable. Where data links already exist for the
transfer of commercial data, the use of a large central computer
which will absorb large quantities of print data per second,
transform it and retransmit back, will become [easible both
technically and economically, and I fear the printer may soon
become an automated plant, captive on the end of a line from
the large central computer. The large computer will become
essential once we desire to use a versatile multi-fount reading
machine, or to do really complicated setting and to control ultra-
fast composing machines such as ZIP and Linotron.

Sensitive areas in development of
computer typesetting

I want now to review briefly those areas in which some definite
and substantial improvements are required before the full
capacity of the second generation digital computers can be used
to the full. I take it that this is one of the purposes of our
meeting together, and all these points will be dealt with in detail
in our later sessions, so there is some point in introducing them
to you.

The first area concerns input to the computer. Although there
are a number of so-called multi-fount optical readers available
with impressive specifications, they are expensive, and we have
yet to hear of large scale successful use of them. Many people
predict they cannot solve the larger problems of our industry,
and Dr. Wilby has recently called for the adoption of the Bull
CMC7 code for our input writing machinery. It is generally
acknowledged that today the efficiency of the first keyboarding
operation largely conditions the economics of composition. In-
cluded in this is the freedom from transcription error, or mis-
interpretation of an author's or publisher’s doubtful copy, and
the freedom from format error, or misemployment of the com-
posing machine controls. The second we can remove by using
computers, and it will be a useful gain; the first we cannot
remove. The most we can do is either to reject the original as
unsuitable for reading, which imposes on the author or publisher
the necessity to remove the uncertainty, or we can employ a
double keyboarding or optical reading before we do this to detect
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il remove new errors introduced during keyboarding. Alterna-
{ively we can hand over the keyboarding (and its associated ‘tape’
jieparation) to author or publisher—which has not yet been
Jiown to be feasible—or ask him to prepare his text on a read-
(hle or compatible typewriter, perhaps one with a magnetic print-
giil (as is in use for some ledger account cards).

Certain it is that we need to be able to measure, assess and
lmprove our keyboarding skills and to develop error reduction
yinl correcting routines which will improve the economics of
Wwilwequent processing. For this reason I favour hard-copy pro-
diction at the keyboarding stage. So far as I can see it has been
sinitied from current keyboards in use in the industry, because at
il time they were invented it was not possible to produce a
withlactory hard-copy (although the interchangeable Hammond
iype sepment did exist). This problem is still with us, and indeed
(he profusion of made-up tape typewriters is an indication
(hiut we have vet to solve it satisfactorily—and at a reasonable
(ALY

Il sccond sensitive area concerns programming—and the
ljent way to improve programmes for computer typesetting is to
wilte them and use them. So far there have been so few written
wil tsed that we cannot be sure we know exactly the best way to
A the job. In particular we are short of information on several
pounts, Iirstly, on what precise typographical parameters are we
fioe (o manipulate, and within what limits should we vary them
o various qualities of setting? Secondly, the programmes that
Jiave been used for actual printing jobs have not been subjected
i sullicient public scrutiny and measurement, nor for that
Wistter have the styles of printing they have been designed to

yepluce! It is reasonable to suppose that users and the computer
Samipnics have carried out a number of statistical measure-
Wnte, but not a lot has been published, and the standards by
whiich assessment can be reliably made need to be publicly estab-

Lol

i e writing of a programme presupposes a knowledge of the
fiedine siyles that will have to be accommodated by it. Notice T
Wil 1ot say it fixes the style, but it must be written so that it can
siioinpiss it. There is no doubt that programmes would be
Wiiple i1 we had a relatively uniform style. It would, however, be
williclent if we had a consistency in our different styles. At
puesent there is none, and I have yet to find any one feature
Laiepit perhaps close, even spacing which all agree is a desirable
Liponent of style. House style, or good style, must be the last
pebiige of industrial anarchy in our present society, now that we
Mo agiccing to adopt unified screw threads and a decimal
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currency! Much nonsense can be written for and against the
need for a uniform or consistent style. All I ask is that there
should be good reasons stated and generally agreed for any major
decision to allow variations; otherwise acceptable standardiza-
tion should be sought. I am sure we can provide for adequate
variety in our programmes—the computers are certainly capable
of it, provided it is logical and consistent, but scarcely otherwise.

The third sensitive area concerns the traditional methods of
proof-reading, the corrections of literal errors introduced by the
printer. the accommodation of corrections, and the allowance or
otherwise of alterations by author or publisher subsequently to
the acceptance of the final manuscript or typewritten text. It is
hardly to be supposed that the introduction of computers can or
will leave these all unchanged. There may have to be the
division of work into two kinds, those for which the freedom to
alter, at a much increased cost, is preserved, and those for which
it is given up. Our initial endeavour in designing programmes
must be to delay the point at which we refuse alterations as late
as possible, and this is bound up with the way in which we do
our editing and correcting or altering, and the way in which we
operate our final page proof machine. For the full answer we
have to wait either for the mnext generation of composing
machines (to see if they can provide us with cheap page proofs)
or for someone to provide a service on a machine like the
Xeronic with the typographical features we require and an
acceptable price and delivery.

Fourthly, the existence of a large data processing industry
already using cards and tape, and of a telegraphic system using 5-
hole tape, and of a wire-tape system using 6-hole advanced
sprocket hole feed tape, poses formidable problems of translation
upon any new users who may wish to correlate any of these with
the newer 8-hole one inch tape favoured by computer manu-
facturers. These become even more formidable when the variety
of high density magnetic tape formats are considered, and the
cost of conversion from one to the other, {30,000 being the
approximate cost of the necessary eq uipment. Whatever happens,
large amounts of machinery in use to-day will either have to be
altered or replaced, or we shall have to go on using converters
and translators for a considerable time, and at considerable
expense. The printing industry, particularly the newspaper
industry, is the worst off of all from this point of view because
practically all the tape operated plant it uses has its own esoteric
private code, and its own ‘tape’ format.

Last but not least, I come to the considerable problems of
adapting the existing labour force to the changes to come in the
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indunstry. Here is an argument for gradual change if there were
none other, but the trouble is that for some types of operation we
need rapid change if the work is to be kept inside the con-
ventional industry. This is not an argument for panic measures,
It equally there may be losses to the industry unless we stage a
plianned introduction. I believe that even the older craftsmen can
¢njov the introduction of ‘new improved’ methods provided they
jespect the machine product and understand how it can be pro-
duced by automated methods. There is obviously a challenge
liere for management and union leaders. It would be pre-
simpluous of me to say how they should proceed. I can only
tecord the tolerance and pleasure I have seen upon the faces of
keyhoard operators and caster attendants when they have been
(ol about and have seen the product of the modern machine
murvels. and my own experience of staff is that they almost
without exception are capable and willing to perform at a higher
fevel than we assess them. This must mean changes in recruit-
wient requirements, in the curriculum in the printing school, in
fiither training, and in the importation of graduate engineers,
Wlentists and programmers into printing plants. At this present
moment, the training of scientists and mathematicians in the
jecpuirements of the printing industry presents the biggest
problem. Even if the industry were willing, how could it
Wiiruct, train and hold graduates in the intense competition for
thein today in all other fields?

\s printing becomes increasingly involved in data processing
wihiiques, so is publishing involved in the tremendous develop-
wents taking place in information retrieval and dissemination.
We luve already mentioned the effect of business and com-
Wit [l data processing operations: in the past these were largely
silined 1o the office duplicator. More of this data may find its
Wy tnto printing plants with computer typesetting. Similarly the

apetition of powerful information retrieval systems may (as in
ihe (se of MEDLARS) produce more or different printed matter
poplucing some of the books and pamphlets already in pro-
Ao, No one can predict whether this will mean a concurrent

yediictlon in material coming to the industry from more con-
Weiiblonal sources, but it may.

Ihe statistical approach

Finnlly, to be on a par with other business, actuarial and
Winklie operations, we need to realize that the preparation and
Jiiesstig of texts for publication is an operation susceptible
Py (o statistical control and analysis.
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An attitude which imagines that operations can be perfect, or
that absolute rules and limits can be imposed on a living
variable entity such as a language or its representation on paper
by milliards of symbols, is not tenable. I shall hope to show later
that we can subject it to statistical analysis and control, that this
attitude is fundamental to machine control operation, and that
it provides a healthy new outlook on a number of old problems.
The printing industry, as far as text operation is concerned, will
then be one of the last to yield to operations analysis, to recog-
nize that the individual letter or word, to the general reader, has
no valid identity of its own, but exists simply as a member of a
statistical group. '

The power and all-pervasiveness of modern digital com-
puters cannot be gainsaid, and they will come to be used in
typesetting operations.

Their use will affect operations powerfully, not only by
reducing processing times, and reducing hard labour, but also, at
the outset particularly, by imposing a clear-cut basic logic in our
specifications for their use, so removing uncertainties which have
crept into our traditional usages. The best way to learn how to
use their power benelicially is to set to work to try them out,
learning by doing. While a certain amount of ratiocination is
possible about their use, the only truly profitable method 1s to
use them for specific tasks and to analyse the results.

CHAIRMAN: Thank you very much, Mr. Duncan, for
giving us that panoramic view of computer typesetting and
allowing us to gallop right across this large terrain. We have, in
that short time, covered a very wide range, which will be con-
sidered in more detail during the course of the conference.
Therefore 1 hope that, in the short time which we have available
for questions, we will keep our discussion fairly general, because
there will be an opportunity of probing into the individual
aspects later on in relation to the particular papers.

Mr. HOLLAND: You mention that there is a tremendous
shortage of programmes, and I think we are all aware of this.
How do you see the development of these programmes? Who do
you think is really going to produce the right kind of pro-
grammes for existing machines as well as for future machines?
Do you think this is a university job, an agency job or a job for
the manufacturers of machines?

Mr. DUNCAN: I think it must be everybody’s job; T do not
think you can leave it to any one group. Programmers have got to
be taught printing and printers have got to be taught pro-
gramming; Universities like our own can help; the computer
manufacturers must go into it to sell machines; the typesetting
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people like yourself will be interested. There must be a broad
advance, and it must be a parallel operation.

Mr. O. SCHWARTZ (Alphanumeric Inc. US.A.):  You have
mentioned some confusion with the use of many different codes.
I1.5 there been any attempt here at code standardization, such as
(he ASCII (American Standard Code for Information Inter-
(hange) code which we are trying to adopt in the United States?

Mr. DUNCAN: On Thursday morning we shall be talking
Whout codes. T am not an expert on codes. I only know there is
confusion.

M. FREIMAN: In my country I have undertaken to list all
(lic printers who have IBM computers for accounting or for
(ypographical purposes. My purpose is to send their names to the
{11\ Company, the theory being that if enough names of owners
ol computers or potential buyers of computers can be put to-
gether, the IBM Company in New York may roll up their sleeves
il produce the programmes. A number of printers now have
programmes for linecasting machines but none in America has a
programme for the Monotype. In England you are bright enough
(1 use the Monotype far more extensively than we are, so I think
we shall be able to get a large number of names from people in
I'ipland and on the Continent. If that list is large enough, the
programmes will be forthcoming from IBM, perhaps more
(qitickly than we think. Is there machinery for getting all these
iimes together, because I think this will be the effective way to
poduce results?

\[i. DUNCAN: I am in full agreement with this. If we could
\wist (he arms of one or two big manufacturers, I think it could
give us the impetus we need. They have got the resources.

I FREIMAN: Is there machinery available to us this week
{11 petting these names together because there will be value in a
[ of this size? TBM will be receptive to that list, I am con-
Uinced, if we can produce it within a reasonable period of time.

\ii. DUNCAN: I only see one difficulty in England, which
it (hat few printers have IBM machines, but there may be
ciotiph to add to your list.

(1IAIRMAN: To answer the last part of your question, the

 siiputer Typesetting Committee of the Institute would be the
Il 1l mechanism for obtaining this kind of information.
VMoo | D. BESLEY (Hazell, Watson & Viney Ltd): I would

Il (o a5k Mr. Duncan whether he ever foresees the possibility of
Linputer on-line printers providing plate-making facilities?

i DUNCAN: The answer to that is, I not only foresee it
fiii we are already doing it, are we not? We are using on-line
piliters to produce Duplimats, and I shall have some examples
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here tomorrow of hyphenation charts to produce. It is not very
good printing, but it is a strict answer to your question. I cannot
say whether online printers will ever be of the quality which
will make first-class metal plate comparable with deep etch, but
they will get better; it is only a matter of time.

Mr. T. A. SKINGSLEY (London College of Printing): Do

you foresee any possibility of the use of computers in typograph-
ical design?

Mr. DUNCAN: If you mean selecting a combination of pre:
listed desirable typographical features, I see this as a distinct
probability.

Mr. SKINGSLEY: Is there any work in this field as far as
make-up is concerned?

Mr. DUNCAN: There are a number of experimental studies
going on with make-up devices. Most of the people who have
been thinking about this in the big companies and in the States
on American Government contracts have, in fact, talked about
automatic make-up features of some sort or another. This will be

done in the newspaper field, I have no doubt, as soon as it will

really work.

Mr. FORBES: Would you care to comment, Mr. Duncan, on
some of the experiences which you have actually had in
preparing information and putting a job through your experi-
mental computer which leads you to feel that there are oppor:

tunities for human skills which are very basic in the composition |

area and which could be adopted and could make a great con
tribution in this area?

Mr. DUNCAN: The trouble is that our operations have
been so basic and so fumbling that, in fact, without human

beings at all stages we would never have got them through. I

think I am going to exemplify this tomorrow. Anything which 1
have said must not be set down in writing as meaning that

human beings will not be required; they will. There will always

be hyphenation decisions in really tip-top work which will
require human beings. Until we get very sophisticated in our
programmes, we shall have to use human beings to have a final
look at the plate. Take a situation where you have three
hyphens, you can programme a computer to avoid three hyphens
but only in some cases at the expense of sending the text book to
the author and saying, ‘Please delete three words’, or something
of this nature! There is always going to be room for human
beings.

Mr. F. SIMMONS (NGA): From what you said, Mr.
Duncan, with regard to reading of proofs, one would imagine in
a page of figures that all you needed to do was to check the first
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Luit lnes to ensure that the page was correct. Are you
Wi, therefore, that a computer will be so foolproof that
While of the intermediary lines are, in fact, on the page and
Wi e has been put in either wrongly or duplicated or

Wil stedd (1 some way or that there are not hyphens at the ends
P Rlee consecutive lines? Therefore, can you visualize the whole

Wbl 10 press without the necessity for it to be checked either
1“- Hive or page by page?
ﬁ i IINCAN: 1 would like to be able to say that human
S v v iuired. However, 1 can only tell you of Bozman'’s
pticen as reported here. At the National Bureau of Stan-
e (11 8.A), they found, after checking the first one or two
W iy, very carefully, that all that was necessary was for
Sk b Aee that the first and last lines were there, and then they
e (e resules willy-nilly. I will not say that the result is
S leee, bt there is a high probability that it will be as error-
it would be had it gone through the conventional process.
B do not claim.
My W | JONES (London College of Printing): Could we
Lk o i power just for a moment? Could Mr. Duncan give
s lews on how the conventional skills in printing might be
Wil ar hrnessed to computer skills?
 DIINCAN:  This is right outside my experience, but it
Weeis reporied from America—and there are lots of Ameri-
Jiete who will say yea or nay to this—that the better people
W L. room make fine computer operators. Of course, t_hf:
lﬂp i+ tliat you do not need so many of them, to start with

' .!.'-i Wy

PIIIMAN:  The first thing 1 learned in discussing
L lon wi that one should not expect one hundred per cent
Stlon, Uhere is an undercurrent of fear which exists on
W sldes of the Atlantic that man will become outmoded. As far

) Lui see, man will never become outmoded until he blows
el 1o pleces! However, in this area I think we sho_u]d look

Bl e nage of total perfection. I would settle for eighty per
I aitoiatbon and be very happy, just as once we settled for
Wiion when the Linotype and Monotype machines were

Wbieed. 1 he under-carrent of fear that man will be unneces-
W abwelocely unfounded.

P I I WHITTAKER (M. H. Whittaker & Son Ltd):
I said carlier in his talk that we shall have to get
Wt Ao langes. He said—I think I am right in saying—

W o shonkd have to be prepared to accept some specific

RS 11 (e cralt ol primting. I would like to ask Mr. Duncan
W specilic. Does he mean we are going to have to change
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our alphabet? Does he mean we are going to have to get used to
using less numbers of characters on our composing machines? Oy
does he merely mean we are going to have to get used to i
change of formatr

Mr. DUNCAN: That is a big question; less variety in forma -

is one easy answer; as to fewer characters, this may be the case in
certain circumstances, or you might have to pay more for more
characters. At the moment, because a Monotype machine is s0.
versatile, you can have practically anything you want, and I way
almost going to say that you get it practically for nothing! When
it becomes very expensive, then you have to make a different Lype
of decision. This is the sort of hard thinking I was meaning.

We may have to adjust the types of material which we can
afford if we go for machine processing. I would expect, of course,
machine processing in the end to produce economies, otherwise
I would not be here talking to you. We can only produce
economies by putting ourselves into a somewhat straiter jacket.

Mr. G. CARD (Index Printers Ltd): Could Dr. Edwards or
Mr. Duncan make a comparison between the accuracy obtained
in computers as against typesetting machines? I believe this will
clear the air. In talking about tables, it is said that it is only
necessary to look at the beginning and the end of each page. |
think the accuracy of a computer is at a much higher level.

Mr. DUNCAN: All I would say is, as far as we have been
told by the telecommunications people and the computer people,
that we have not yet really got down to the problem of error
detection and automatic error correction. Very powerful tech:
niques are used in telecommunications which not only detect an
error but put it right before you are told there has been one. |
can think of very elementary examples of how this particular
technique could be used to tell you that it is not the same as it
was when it was put into the computer. This is the sort of check
computers do.

Mr. R. E. ROSSELL (Graphic Arts Industry Research
Council): If a computer prints out 100,000 characters, how
many errors would you expect? How many errors would you
expect from a typesetting machine printing out the same number
of characters?

Mr. DUNCAN: I always assumed that the computer printed
100,000 correct ones.

Mr. FREIMAN: 1 picked up a statistic the other day. In a
certain large printing plant, the linecasting equipment produces
one error every one-and-a-half hours, and Monotype equipment
produces one error every three-quarters-of-an-hour. This is a far
higher order of machine error, due to maintenance, no doubt.
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A HAILMAN:  Thank you very much. I will have to termin-

0 00 b ission here. It is not really closed; we are only putting

i stare, and will be able to come back to this subject later
‘:‘1!’ blevence.

ior's note

Al conlerence, in fact, opened with a paper given by Dr. D.

b Filwirds of Manchester University who gave a basic intro-

B 10 Digital Computers. This paper was intended to

Sl i general background for the assistance of those present
0 ek ol bomiliar with the subject.

Ml he already been written to explain General Purpose
pniteis and a short bibliography of this subject follows:

Ihllography
kg Machines. 1. Adler. Dobson (London) 1961. '
lHrlI’ Compieter Fundamentals. T. C. Bartree. McGraw Hill
MW York) gbo. )
o L puter Revolution. E. C. Berkeley. Doubleday (New
Nuk) 1o,
Wilers, [heir Operation and Application. E. C. Berkeley and
Wilnwright. Chapman & Hall (London) 1957.
Wt than Hhought. B. V. Bowden. Pitman (London) 1955.
sment and the Computer of the Future. M. Greenberger.
Wiley (London) 1g6e.
Wil Data PProcessing Systems, Principles and Procef?ures.
1 Gregory and R. L. van Horn. Chatto & Windus
ﬂ,lllillilll'n P,
Wiple A pproach to Electronic Computers. E. H. W. Hersel.
ﬁﬂul—n- (London) 196z,
Wl Lo puter Principles. W. C. Irwin. van Nostrand (London)
U]
i ::-ﬂlliuflill'_ Digital Computers. P. Siegel. Wiley (London) 1961.
Wb wnil Machines. ' W. Sucklin. Penguin (Harmondsworth)

e ) ) )
St Digital Computers. C. V. L. Smith. McGraw Hill (New

LY 1m0 .
I}f Vounel Electronic Gomputers. F. L. Westwater. English
Llverstiies Mress (London) 1964.
Ui conclusion of Dr. Edwards’ paper discussion ensued :
P IMAN: 1 would like to enquire whether there is
St i retirning o a discussion of the analogue computer
o il Lin low cost for our il"ldlISU"g'.
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Dr. EDWARDS: It seems to me that the analogue computel
is not particularly suited for the sort of operation you want to dey
Although I am not an expert on analogue computers, I would si y
that it does have an advantage in that it is made for one par
ticular type of job rather than being a general purpose machine,
A point I did not raise was this question of whether one shouldl
have a computer of one’s own or whether one should buy comy le el 1o regard the computing service which they use as
puter time—and do the control by some other medium o Wilidng rather remote; it is a way of removing responsibility.
computer-prepared media. From the sort of calculations whicly W & puutly why people prefer it. With a special-purpose
we have done, the only reason that we have gone to very big Blie, you are landed with it; vou have got to make it work.
digital systems is that we can justify it economically, in that th A coinection with automatic typesetting, as I say, I feel a
big digital system is the one which does your job cheapest of all, 0 Wi b rassed at appearing at this conference because I have
Nevertheless, in initial experiments, very often because you d Ahpeiicnce of this. The best thing to say is that I cannot
not have control of the computer, this is the part which vou may W Yonn specilic question.
feel lets you down. Analogue devices come in on the periphery of L HAIRMAN:  Thank you very much, Dr. Edwards, for your
digital computers for doing things like graphical plotting. For b il for the answers to these questions. Even if you do know
such purposes analogue techniques are useful, but as an extra. i bt computer typesetting, you have given us a valuable

CHAIRMAN: I think it is true to say that Dr. Edwardy BRI (e computers this morning.
raised the analogue computer to identify better the digitul
computer for our purpose.

Mr. F. C. HOLLAND (Monotype Corporation): You have
shown us how things have progressed from using tubes to tramn
sistors. What do you think will happen in the future? Are the |
any major changes in the offing? I read an article a while back
which mentioned the possibility of pneumatics, which I fount
rather surprising. Have you any comments on that?

Dr. EDWARDS: I do not know whether we had any
connection with that. We have played with pneumatics from
time to time. Where this sort of operation comes in very often iy
in an attempt to move things, like heads on recording surfaces, |
do not think that we are talking about something which is in the
same class as the first thing you mentioned, which is the chang
from valves to transistors. Pneumatic techniques can be uselul
but they do not create the same sort of impact.

Mr. E. FORBES (U.S. Government Printing Office):
should like to ask Dr. Edwards if he could say a few words aboul
the comparative performance of wired logic, particularly for the
computer composition portion of the computing work to he
done. Have you given any thought to this or made any investigi
tion of it? This is a special-purpose machine rather than |
general-purpose machine.

Dr. EDWARDS: As I said earlier on, the special-purpose
machine will certainly give printers much more control over
what they are doing. It is made for their job. There are two wi
in which you can go. It is much easier to do experiments by usiny
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W elve's computer, and it is also much cheaper. When these
Jukiinenis are done, one could then, perhaps, investigate the
Sl i pose machine for doing the job. Roughly speaking,
08 il way we have always tackled things: that is, to pro-
s the things first and see whether it looks feasible to do an
Ieeiing study. It is not that easy to decide straight away.
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CHAIRMAN: We are going to start, first of all, on :
and solid text. I have a vested interest in this but I am not goll
to say anything until I have another go at you tomorrow.

The first speaker is going to be Mr. Fullick. You will have 1)
his autobiography in the conference booklet so I do not propi

to do anything more than to introduce him to you and ask
to open the proceedings.

Problems of a book printer

Mr. R. F. FULLICK (Hazell Sun Ltd): In this two-and
half days of theory and typographical philosophy upon which
have embarked, T at least feel myself fortunate in being able

state an incontrovertible fact: that is, it is extremely difficult §

any speaker to follow Mr. Duncan!
One does not have to be long involved in computer typesetill
to realize that it is somewhat like climbing a hill; when

thinks one has got to the top, one realizes that it is just a ful

one. This is certainly how I have felt in the year or so duil
which I have been engaged in this.

In this period, when interest in computer typesetting has h
growing, there have been points of view put forward question
the need or desirability of this line of technological research
the printing industry. Fears have been expressed for the positl
and future of those people who make up the industry in all
diversity, whether they be master printers or workpeople.
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b Wglit, therelore, be appropriate if I give an idea of the sort

b which activated my own company to give support to
el Liiie ol rescarch.

I it | ihink we are doing it because we really feel it must
e We fecl that if as a company we have resources avail-
W huve o duty to follow technological paths which are
i lendd 1o more efficient use of the resources we have, a
Wehionic use—we hope that this follows—and a more effec-

& ol thie men who operate those resources. It is our very
Plitton that a prima facie case has already been made out

Wipiter typesetting as applied to general printing. What-

My [huncan's reservations may have been from time to time
b lestinne this morning, I think that these are problems which

lhle wid 1 hope and believe that the means already exist
L LIRS clear to solve them.
il Like just to spend a minute or two longer saying what
pbildeiny ol entering computer typesetting were, as we saw
W4 peneral printers. When 1 say ‘general printers’, I mean a
iliverie group of diverse sizes, printing by the three prin-
witlhods gravure, letterpress and offset lithography—and

Wi ull 1vpes of work:  encyclopaedias, registers, general

Wb injiizines and other periodicals.

Laily (i the typesetting facilities we already had available,
A0 Weie certain basic requirements which we had fulfilled by
S i thie 1ype of operation we had set up. We obviously had

- 1 {0 accept all standards of copy and all types of copy, and
While (o handle it and convert it into type. It was obviously

ol 1t we should be able to set to the high typographical
Linile which have grown up in the industry, even if honoured

biiies iore in the breach than in the observance, which one

Wliin 1o be the bed-rock of the way one works.
gie win o need to have the ability to set books of compli-
distgn o with frequent changes of face or unusual make-

lile it 15 possible to reduce these problems to quantitative

Wit s Lt they ean be handled by an electronic machine, such

Sumiiter, clearly these problems were not going to be solved
L ieihier. We found that there were general problems which
M, vuie out of these basic requirements that we had set
Wlies, which had to be considered very carefully before we

ik of introducing computer work. Clearly we have got
while t0 use the product of a computer, which means that

Wiiier whao has intentions of this sort must have tape-driven

Wit achinery and filmsetting machinery. He must have

Wil 1o convert the copy he gets—and he knows what sort
§i I gets 1o a suitable form of computer input: that is to
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say, his resources must be easily modified and the type of skil

which he already has must be easily adjusted so as to be ahle Vi controlled computer processing

translate his copy into a form which can be read by the coil s ork
puter. He must satisfy himself that the computer will be able iy v
set the type to the highest typographical standards. ! b WOY D (Richard Clay & Co. Ltd):  Mr. Duncan this
Perhaps, in thinking of the computer, we had overcome R it five particularly sensitive areas in the applica-
hurdle by the concession which printers and their customers il e Lo printing: firstly, improvement of input
in effect, made in accepting photosetting. It meant that they h b thiat (s the keyvboard; secondly, the programmes; thirdly,
accepted that the type character would have the same [ Wibiliiies of correction  systems; and, fourthly, code
portions whatever size it was reduced to or enlarged to by optit deaiion and Gfthly, mobility of labour. Of these five, the
means, rather than each size having its own proportions b Wil dhitid e is improvement of input and correction
entirely on aesthetic considerations. This was a step on the pa L woied atiractive to us as book printers as being the
to the quantitative analysis of typographical work. ke potentinl area of great method improvement, within
A further problem is that the proofs have obviously got ta i S w ik of an existing typesetting system. The monitor
quickly and easily available. We may find here that Mr. Duneci Wl spedlal puirpose computer is attractive, at least as a
does not agree with us. As far as possible, it seemed to us that a S b s field because, again as Mr. Duncan said, it throws
computer system we embarked upon should be able to W iy of the practical problems which are common to a
equated with our present methods of typesetting. We shouli Wi computer operation.
make available in one form or another proofs of the same sort | L list problem s to relieve the keyboard operator from
are at present available to customers—that is, proofs from whig W ol justification decisions and as many non-productive
the same work could be done. They may not be typographicall Sbes e powible. Secondly, a tape-merging system can allow
exact but they should be of the same general nature. This wis Wil tapes 1o be produced before the casting operation.
serious problem as far as we could see it from an examination ¢ Sl equipment and its fairly high machine error rate—
the earlier systems of computer typesetting, which seemed to Iy 0 bt el casting equipment—this is only of doubtful
mainly designed for newspapers, the method being that of goii b bt we e looking towards filmsetting, probably with a
from an input paper tape to an cutput paper tape. | B bie crvor vate. There is a third useful by-product for the
We felt that there was a need to have the minimum distu WeE (1 a continuous tape system: that is, that a book
ance of one's existing organization and skills, and that any nel o produced in a variety of type faces from the
system which we took on should be able to be translatel Lo donrected tape.
smoolhly and lﬁglCallj to new skills: that is, we should with l' R g “I"'W”iﬂ?; systems there is a very little leg“ra)r in
available management organization be able to absorb a comn S0 st to allow for additional stages without addi-
puter without considerable upset. | CUapeiine. For instance, a typical cost in this country for
Finally, we felt that at least in the long run, if not in the sha b s casting a straightforward 256-page novel on a
run, any new system should have to show economic gains. W aperated slug machine is £81. Unfortunately, a stan-
Those then were the main problems which we set ourselves | W perloration system and a tape-operated slug casting set-
solve. It is no part of my brief at this moment to say how we Wkt ily very small savings in this figure and it is only by
about solving them. That I hope will become clearer in the nex Loliiies in the perforation stage, maybe casting and
day or two. W0 coriection, that the additional steps of tape processing
CHAIRMAN: I am now going to ask Roderick Boyd—an SR kil for. 11 is therefore probable that something less than
many of you will know him—to talk to us about the approad Wit operation may be acceptable, provided the
which has been adopted at Clay’s to problems associated witl RSl (o Lainly high and the hourly rate relatively low.

retaining operator control. St Linasec by name, because that is the particular
W suniolled computer we are using. This does not neces-

llilph that it is the best available equipment and other

Wi continuously reaching the marketing stage. There are

24 25




two types and I specifically refer to Linasec I. 1 imagine that |
functions are well known to most people here. Although &
scribed as a monitor-operated machine, within certain il
meters it is fully automatic. It depends on just how wide you Jl
going to make those parameters as to how much monitor iniel
vention you have. For instance, the interword space available
the casting machine is divided into three parts on Linasec. ‘I il
is the absolute minimum available below which you cannot jk
There is the absolute maximum, and then there is an arbitig

figure, of say, 409, below the maximum. Provided a word S|

falls within this first 609, the machine automatically passes
the next line. If no word space falls in this area, the word
which the line is overset is displayed on the cathode ray 1l
(Fig 1). When this happens there are three possibilities: firsily

FIG. 1.

hyphenation by any of the left hand group of buttons at thi
appropriate point: secondly, if the word is unsplittable it can |
removed completely to the next line, in which case the interwa

have been tried and the word still remains on the screen, I
indicates that the remaining 409, of band expansion is i
sufficient to fill out the line. The monitor then presses the Ll
button followed by the interword button. This puts a caster sl
code in the output tape and add-thin space codes can be punclig
in by hand or the thin spaces manually inserted on the castinj
machine. '

A further control panel is mounted on the right of the displuy
tube (Fig. 2). Measures are pre-set on a dial. Position A is whil

ever measure is set up on the set of adjustable wheels. T will doal

26

& o

RELEASE

i

b g
C). )

#
(]

BELL  NO

salialation of measure when I come to the counting

i D, E F, G, H are all pre-set measures, such as 22,

“ 80 bl soom, ems. One of the most useful controls has

W0 b the switch marked “continuous’ on top and ‘line’
I b monitor feels that he is approaching a difficult
B Lstunee, an initial letter or indentation—he can

¢l aver to line and then by pressing the line-release
wie lne at a time is allowed to escape through the

e s controlled by an independent plug, and at

caters for go different character widths. A modified

¢ 1o widths is either promised or available. This will

B L degpired if the use of Linasec is to be extended to
‘ Bl ated composition.

0 B it of counting in the Linasec is a fifth of a point.
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LMl fn o very Tong time lag between the various stages of
Wi For instance, perforating, processing, casting and
il can casily cover a span of a fortnight. Therefore, an
Sl fepetitive error, perhaps at the kevboard stage or on
L lis serious repercussions. In fact, in the absence of any
W st the Biest thing which happens is that the monitor
W dasting machine sees something going wrong and you
W0 Lot luave as much as a fortnight of tape up the spout!
e i visk we Tun a daily test tape on Linasec, and
L swin tesults in the output tape and the counter. This
f B Lety satisdactory and such errors as have been shown up
lsiw i puinch adjustment and not Linasec itself. We have
BiL lueky i this respect, probably not so much luck as
| e design.
Wi w0 production is concerned, the operating speed of
I Lo bt per second. This figure includes all function
Sl el of line signals. The amount of work produced does
3 0844"—0871" B foh (0 job. Generally speaking, the fewer the spaces in
4 1l less the output. So large type sizes in short measures

Fig. g is part of the conversion scale. The Linasec units are in |
left hand column and the appropriate measurements of the oy
acter in thousandths of an inch on the right. For instance
Linasec units go from -1010” to -1032”. Any character Falki
within that range is allotted g7 units. Although this may
seem a very accurate system only allocating each character sol
where within -0025” of its correct width, in practice it appeais
work very well, and the one thing we never suffer from are t
or slack lines.

WIDTH COUNT CONVERSION

Linasec Count Brass Widths

30 0815"—0843"

32 0873"—0899" BRRN 4l oxionsive number of long words can be detrimental.

. i RRE o ble, if we get confronted with an excessive

2 SRS B il thins we do try and punch the extra code into the
34 . " Il “J" {1 wutomatic insertion on the casting .machlnc.

RgEL—09nd B o swition of work which we did in June 1964.

35 0955 “— 0982 " s the type size measure and the space band which we

W i it we have tried two different types—TTS bands

36 0983"—1009" 0 btids the former are very coarse wedge and the latter

Wi weidge. 1The no-hyphen condition arises when a word

37 1010"—1032" Wit e sorcen which already has a hyphen in it or, for

. 1 b0 wi e ile and you decide to split it in the fixed space;

38 1038"—1065 1a 4 hiyphien appearing in the output tape other than one

. ; L0 alieady (here. The bell column is the number of times

49 LU i Wikt s 1o press the bell stop for add-thin. On the right is

ity of the figures; the final figure of lines processed

FIG. §. Wiie varies between the 44 and the 58 lines a minute.

Iy spenk ing, the smaller type sizes—that is the last three
Hastin fgore fairly well. There is an unexplained one

Wi giving only 46 lines a minute. These averages
"_ the (e taken to change tapes, put new tapes in, and
Siidiis. Whether you average that over an eight hour day I
Wi We liave not really run full time yet.

One of the unexpected problems which has occurred is that
winding and unwinding tapes. The photo-electric readers i
very sensitive to tight or kinked tape, and if either fault devely
the output tape can soon become nonsense. This is the sorl
thing that one tends to ignore when one thinks about compul
but it can very quickly make a loss out of a profit. ' Sibiderahle dilference can be made to the average figure if

The other big problem in introducing a further tape-h;mdl B Aiee band expansion is increased to 809, but in our
stage into the process of typesetting is that there is the possibill W s glves us an unwarranted amount of extra type
of additional errors creeping in. Particularly in the case of a hn B Al (wo lines a page.
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Typical Linasec | Outputs June 1964
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FIG. 4.

[m i1 e over from one job to another is very short,
et ai less Al the monitor has to do is to change tapes
Wbl the counting magazine and the measure on the
ST
A whitclh we felt about a monitor-eperated computer
U cohid cuose the least possible disruption to our plant.
il i i hiine of this type could make very good use of
wliihy we have available. In fact, our Linasec operator
:', W keyhoard operator via a Fairchild TTS perforator.
At 4t b0 essenitial for the monitor to be able to read the
Sl T onn case it is TTS code, so his time on the
I peitanntor was to good advantage.
BRI (0 the savings which we hope to accomplish. The
Ml suving 1o estimate accurately is also the most
i that i, increased keyboard efficiency. Before we com-
],. Woelven 1o Linasee we made some initial trials with one
I8 petaton, and this showed that an increase from 10,000
mn wi justilied work to 15,000 ens an hour on un]usti-
“n peesible. In practice, what we hope to achieve is
L s 10", 1o 309, average increase over a roomful
.[I! e tesons that this is so difficult to estimate is that the
[ iteme for a good operator, either Monotype or
O ki o un|u~.[:hul tape, is considerably less than for
il aperator. It helps the lower end of your talent
abls e than the upper end.
Wt wiving (hat computer justification—if I can call it
Wi bon the linecasting machine itself. Tape processed
14 aliiost entirely free from either slack or tight lines
e lines where the keyboard operator has forgotten to
il ol dine key at all.
Ao between monitor-operated computers and pro-
L e s hecoming very tenuous.
Coaiiple of this, the same column of 12 ems measure
0wt b ditferent ways on Linasec I and II and gave the
.HIIH- i big. n.
Wi ol the spacing parameters only made a difference of
bt vemoved the necessity for monitor intervention;
Wity il the whole justification operation. The final
diiiis letier spacing. There is a very considerable drop
puecn colimn A and column B. That is where the big
Loy pluce. There is less difference between C and D,
A4 s ivpensed with the monitor entirely.
Wl and Mr. Fullick both touched on one of the
WL pobilems of hook-work setting, that of producing a
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No. of No. of
Interventions Lines Ti
by Monitor made i

Automatic Line Ending

Space band only (Linasec 1) 21 89

Space band + en + space band 1 90

A
B Space band + en 11 89
C
D

Space band + en + space band
+ letter spacing

FIG. B.

tape embodying all the corrections before committing it 1 |

casting or setting process. Linasec does nothing towards (hi
present, but I would like to say a few brief words about a sy
that does.

Robotype is the first automatic merging system specilin]

designed for printing. The keyboard in this case is a maodil

IBM typewriter. It produces a justified tape and also the I
copy on pre-numbered paper, part of which is shown in Fig, |

l;mh line is crwen a discrete code. The codes shown on lllu‘

correction tape generated by punchmg the reqmred corred
line numbers on an aumlrar_s keyboard before the correctin

be inserted. This is essentially a line-forline correction syal

There is no question here of saying that you want to add i sl

it makes an over-run you have got to re-type line 19, and

until reaching the end of the paragraph, or the making or su¥|

of a complete line. It is, however, a very simple system.

Editing facilities of this type can be built into a monl

the print-out device. Robotype avoids the need for a pring|
device by producing the hard copy at the initial keyhauril

stage.

Therefore, as far as the future is concerned, the next obj
in a computerized typesetting system must be the application
satisfactory and economic print-out device which will i)
proof for correction and re-perforation of a final correcte

before starting the high-speed casting or film-setting operatiy "
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SHEET NO.

U8 i’ King, 1 bid you remember that exceeding
8 Juui glory to have vanquished Manfred, vet to

0 S ll 1w oseill greater glory: wherefore you, to whom
Mip vursction of others, see to it that you conquer

'_ . Wil fefrnin this unruly passion; and let not such a

8 e aplendour of your achievments. "
& i ken at heart by the Count's words, and the more

MR W8 two, and then:- "Count, " quoth he, "that

B LRe b none, however mighty, but to the practised

W sk vnough and easy to conquer in comparison of
sppetite, I make no doubt; but, great though the
e Ul e il immeasurable the force that it demands,

e My i lted am 1 by your words, that not many days
B e by before 1 shall without fail have done enough

Yk that 1, that am the conqueror of others, am no
W gain the victory over myself. " And indeed but a
s Wsenltor, the King, on his retum to Naples, being
44 i e Lo leave himself no excuse for dishonourable
b wil o recompense the knight for his honourable
et ol him, did, albeit 'twas hard for him to endow
Sl thiat which he had most ardently desired for
" Wi the less resolve to betow the two damsels in

¥, wil that not as Messer Neri's daughters, but as his

Wiinlare, Messer Neri consenting, he provided both
Spitiicent dowries, and gave Ginerva the Fair to Messer
A4 Palid, and Isotta the Blonde to Messer Guglielmo

'H“un. noble knights and great barons both; which done,
L beuit beyond measure, he betook him to Apulia, and by
BRBL vl did so mortify his vehement appetite that he

Sl ke in pieces the fetters of Love, and for the

UL diys wis no more vexed by such passion.

I sl wosort then did this magnificent King, at once

riG. fi




CHAIRMAN: I think we have been brought down to earth
satisfactorily by Mr. Boyd. I will now introduce you, if I may, to
Duncan Macintyre from Westerham Press, closely associated with

Mr. Fullick. He is going to tell us something about the Rocappi
approach to this problem using fully automatic computer

programimes,

General purpose computer

Mr. D. MACINTYRE (Westerham Press Ltd): I shall not
cover the Rocappi process very fully because that will be covered.
tomorrow. I shall cover the uses of a general-purpose computer
to the average book producer.

My company a year ago decided to go into a research project

for computerized typesetting because, rather like Mr. Fullick, we

agreed that there was an inherent necessity to cover composing.
room methods by using more modern equipment, such as is now
offered by the electronics industry. We looked at various news-

paper setting programmes and decided that these were too crude

for standard book setting, where vou are setting a large chunk of
text to a relatively accurate measure and where word-spacing and
letter-spacing criteria are considerably tighter than on average

newspaper setting. We decided on a general-purpose computer

for the following reasons. We ascertained that we could accept
varying types of input: by that I mean that we would not be
limited to one specific perforator. The tape had to contain
certain function codes, and provided the perforators produced
these function codes and produced either a five or six-channel
tape we could accept them into the computer and translate them
into a computer code by means of a translate table. This would
enable us to accept a perforated tape from a printer or a pub-
lisher or, if necessary, from an author. We could also produce
these tapes ourselves, of course.

We found that a general-purpose computer could be pro-
grammed so that we could control our own inherent house style
which we were proud of. Also it could be changed relatively
simply to conform to customers' house styles.

The items we were interested in controlling were word-spacing,
letter-spacing, removal of widows, short lines, and multiple
hyphenations occurring sequentially. We were interested in a
general-purpose computer for providing necessary intermediate
stages, such as a proof stage where we could get a simulated
galley-proof, where we could incorporate corrections and, if neces-
sary, produce a corrected galley-proof and, subsequently, a page
proof by means of a computer print-out. This computer print-
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Wil s has been mentioned before, is usually in caps only and it
| (il continuous stationery. o
l '-.'Iu'i. instituted a system whereby we could mdl.cat-2 by means ;Jf
teiinin signs, such as asterisks, full points, l‘mdel"lme, and so }E]m;t 1;
ilie various typographical changes on th_ls print-out, so [.&]-l
winilil be a relatively simple matter to indicate changes into italic,
a oper and lower case. .
II”':I‘.Ir- ul:-lrnl-llall}:so interested in the computer’s ability to store this
fitermediate information on a magnetic tape so _ths mu{lid Ec
uplated extremely quickly and was easily accessible, and t te
shility to output to varying types of typesetting cqm_pmen.
Within our system we can output to a standard line-caster, c;r to
i photosetter. If the job being computed has 10 cha.ILgle 1;?-1:
linotype Baskerville to Monotype Baskerville, it is possible
tulculate and come out with a tape_whfgh- after subsequerﬁ
onversion goes on to a Monotype unit. This may be Of‘o? y
scudemic interest but we were particularly interested in this ae
controlling production in a larg_e printing group, where we ngf
liive an urgent job which, originally schedu.lcd for one piece
eqquipment, could be switched to another unit. . M-
I'he print-out unit we use is an Anclex printer. It _l?s' 1‘
(lricters available on it at the moment, and the possibility o
geiting a very large increase in the number of cl;;ra:cti_rs, :::5
tainly to cope with additional type faces such as l:fo. , italic, 2 !
w on, is pretty unlikely at the moment. We }\Cl; g-::t(limg Eaa
extremely good speed factor from the print-out in t efmi er of :
jnaximum of a thousand lines a minute. This was useful to g{\-e
iy the intermediate stage or proof on computer prmt-auﬁ ;0 gn;-
(v 1 publisher. As yet we have had no direct contact with pu“:
lishers reading these print-outs, but as you will see. FOmOKTy
(hey are not as hard to read as you would imagine. They require
4 bit of re-orientation but, as you will note, there is a lablc;
printed at the top of these pri:;p[oms, giving you a legend o
: various codes are used for.
“hl I:iuﬂ:lem want to steal too much wind from some of the people
who will be talking about this system in-detall. so I will close at
that point and see if there are any questions.

Questions
y / ime left for ques-
CHAIRMAN: We have a good deal of time
tions. 1 think it would be a good idea to put them to the

lividual speakers. _ -
II“l will talI:e the Chairman's privilege and ask Mr. Boyd a

i i ey i cevboard speeds
(uestion! In relation to keyboard operation and key pe
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which are all very sensitive to the need for accuracy in measuring

and delinition, Mr. Boyd used the term ‘good’. I should like to

ask him whether he means ‘good’ or whether he means ‘accurate’
or whether he means both.

Mr. BOYD: I think it is very difficult to define ‘good’ unless
you define the keyboard operator. A good Monotype keyboard
operator, I would say, would be an accurate keyboard operator
producing something like 10,000 ens and above an hour. In our
experience there is a risk at this sort of speed that the man will
beat the justification drum. He is still a good operator, he still
has his fingering right, but he is impatient. This is the sort of
thing that continuous tape or removing the justification decision
can do. It removes this source of error and prevents it from
having the disastrous effect it does at the moment.

CHAIRMAN: If you could get 15,000 ens out of the man
with one per cent error, this would be better than getting 10,000
ens with no error percentage, would it? Have we any equations
at all?

Mr. BOYD: We have no equations for error. Our basis of
thinking is that if we take as many non-productive decisions
away from the man as we can, we are not going Lo increase
our error rate. We hope we are going to get a rise in speed as
well.

Mr. G. CROUCHER (William Clowes & Sons Lid): May I
bat on the same wicket? T was most interested in this test of an
increase from 10,000 ens to 15,000 ens. Was that one operator on
the same copy? How long did the test continue and can you give
us any further information about itz

Mr. BOYD: It was one operator. It was on the same copy. It
was on a Robotype type keyboard, so the operator had to wait—
although perforating without line endings—for the carriage
return on the typewriter. The test was not long. It was four
hours; in fact it was a morning shift.

Mr. P. GARDNER (Northumberland Press Ltd): Could 1
ask Mr. Boyd to expand a little on the choice of work for unjusti-
fied tape processing?

Mr. BOYD: I think the limitations of Linasec are the limita-
tions of the slug casting machine. If it works on a slug casting
machine, it works on Linasec. That is a generalization but it is
probably not far off. OF course it is no good thinking that vou are
going to make money out of poetry on Linasec.

CHAIRMAN: Does that mean the Linasec would not
handle poetry?

Mr. BOYD: Poetry, being centred, has very little beneht. In
fact, the keyboard operator would have to set it as it were going
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. ity appear in the output tape. Linasec would centre every line if

anted it to.

|I“:I.IlI‘ \I;II|I{(.\!.-".N: What we want is a poetry tape protess?l'
iather than a Linasec. Experience on Linasec is parallel to Lhd{;
with the directory tape process which ran for months an
"“.:'.Ill:lnl.’.-:J't'I]: I felt diffident about saying that it is cnm_p]e.lely
selfible. Ours has only been going for four _monlhs. Apallt f;)m
wine difliculty with the lower case 1’ ill,(;hc first week which kept

wppearing, it has been extremely good.
! :";'Iluil ll '.l.llll-?.gNASH (International Printers I?[d): I am rat_her
Interested in the costing aspect of the Linasec appll_catl{:-n,
juirticularly as you said, Mr. Boyd, there was a saving olnEmncT on
ilic casters. 1 should imagine you would have to payCiar ’}(3]1_1;
I.inasce operator out of the extra output you get from }olur 4
koyhoards. I realize that must be done. Howcver,.could you give
e any ligure with regard to the percentage saving on time on
the casters, if you are using the Linasec as opposed to con-

' al T'TS rape? o
1 I‘:'1 Iur.ml.;{l )‘\[gb [a\{;’e had been operating casters from Fairchild:
that is justified-generated tape, too short a time to get aFcu;izt;
ligures on this particular point, but a tight line o c‘a-stm fa s
i stoppage and loss of production out of all proportion to e
fuit it is just one tight line. To brc:ak even with Linasec in
country I would suggest comparative I?.gures of 13,000 ens an
hour keyboarding and 5} lines a minute out of a ::astmg
jachine. We are working up towards this 5% lines 2 mmu.le_, :;lln_
ilic one thing we have deleted is tight and slack lines, which is
I]”t”; Ilitllllzl‘-tlil}l\l Is your figure of 5} lines for 1009, of your 42-
hours?

Mr. BOYD: The 5} lines is for the 100%,.

CHAIRMAN:  Every hour of the day?

Mr. BOYD: This is what you have got to get to.

Mr. F. C. HOLLAND (Monotype Corporation Ltd): I am
fmiliar with the problem of handling spools. Could you [clt?mc;
ment on any problems you are having in retrieval, s_toragle_. 1 mz.i
il re-use of these particular kinds of spools which you now
Y i icular problem.

Mr. BOYD: Storage of them is no particular pm}l |
Stoving them so you can find them again is quite @ prob em!
I hat is what retrieval is. No. We are really on‘l} just slarnzg
now. We thought first of all that we would index thl:}m d}
jruiblishers, the main object being lh:}t if you get the boo L]O 0
aain in Plantin as opposed to Georgian you have the tape there.

37




I now think we should also have a cross-index of titles. There is
no really inexpensive answer to the storage problem except to
pile it up and put labels on it.

Mr. HOLLAND: Are you deliberately cutting your tapes
after a certain number of lines or do vou let it go as long as
possible for a given Linotype or slug machine?

Mr. BOYD: ‘This is quite a valid question. Unfortunately,
the standard clockwork tape winder available in this country is
about 5” or 6” in diameter, and you have to change these in a
remarkably short space of time on Linasec when you are pro-
cessing at 100 a second. We are trying to build up the whole
system to cater for 10” diameter reels of tape which last quite a
long time. We will have to cut to 10” diameter. There is a
physical problem of handling above this size.

CHAIRMAN: For an automated industry the computer
people seem to be naive about handling these large quanti-
ties. They do not seem to have taken any of the technology from
the film-cutting business. Things made out of old gramophones
are probably the right means of handling these big reels. Have
any of our American friends experience of handling large quanti-
ties of tape? I have seen large quantities in American magazines
and journals. Has anyone got any mammoth spools?

Mr. F. H. SMITH (Monotype Corporation Ltd): Mr. Boyd
was telling us a little earlier about the monitor on the Linasec. Is
he implying that it is the same man all the time, or does he find
that he has to switch this round with the electronic operator or
something of this sort? Does one man sit and watch the screen all
the time?

Mr. BOYD: Yes, he does, and he is kept fairly busy too. A lot
of his time is spent in preparing tapes for input and making sure
they come off at the other end all right. We have one man on the
job at the moment. You could rotate operators but we are
anxious to find out what errors we are getting and where they
occur. If we had to find out which operator had made them on
which machine, it would be another complication.

Mr. A. H. PHILLIPS (HMSO): Mr. Macintyre said that he
would process any author’s tape which had the printing functions
on it. Has he found any author who has been able to put these
on successfully?

Mr. MACINTYRE: No, not at the moment.

Mr. A. H. WALKER (Linotype & Machinery Ltd): With
reference to Mr. Boyd's last remark about the Linasec operator, 1
have seen a Linasec operator handling tape from five perforators
and operating a Linasec from the five perforators. In addition to
that, he is coping with an allotter, taking the tape from the
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Iinsee for the slug casting machine and in hi.s spare time—and
li¢ hias some spare time—operating a non-justified perforator as
mi”i INIRMAN:  Did you sign him up straigh-t away? I-\Jlghl 1
wk vou whether he had a lot of hyphenation decisions to
mli.\llu. WALKER: Yes, I would say he had. He was probably
liyplhienating every seven, eight or ten lines. ) X

Mr. BOYD: Was it a Linasec I or a Linasec II?

M. WALKER: It was a Linasec IL )

Mr. E. D. HANSON (Compugraphic Corpor;.mon}:' L feel
ihere may be some misconception here. This man is monitoring a
Linasec. He is also directing the output to line casting machines
ind collecting the output fl'(f-m various l-;e_j.'boards. H}i: }Ealsu
operates a perforator. He is doing these jobs in separate hall or
ip Lo four hour stints, and not mm};ltaneousi}'. .

(IIAIRMAN: Only one question has been put to Mr.
I'ullick or Mr. Macintyre. We will have anothfer_ go at you
fomorrow. The system Mr. Macintyre was descrlbmg‘ wasf _the
locappi programme. I should ll!ie to hear more EXprESSIOTS mé'n
the floor about the use of these 64 characters. I had already made
up my mind several months ago that a 64 character set '.vﬁs :[150
ool -IU anyone. Has anyone got a strong opinion about the 64

Arac t? .
1h‘::l:'.tw}{r. sf’x. FREIMAN (Random House Inc): There is a
company called the Stromberg Carlson Co. who have a c_}l{:_-zﬁ
prrint out device. They have now made an enlarged one whic
gives you on a video principle about 128 characters. It comes outl
i1 microfilm. You then have to depend on yet another company
for an enlargement and a print-out. Generally _spc?akl_ng,f ‘the
print-out is made by electrostatic processes, and it is far from
witisfactory from the legibility point of view. It is a burden
(o the author to read this. I am searching for better systemls ocf
producing the enlarged print-out. I wonder if anyone can lea

- to anything in this country.

““\;:‘}. 1Ile::t}Sr.1gSI\—HTH (Crosfield Electronics Ltd): 1 wonder
whether any of the book printers or publishers present could give
any npiniof]s on whether a typescript print-out prooffthat lSI ar;
author’s proof—has already been found acceptable. We ourselve:
liave discussed this with a number of publishers, and th,c re-
ception of the normal go character hard copy is d.rstmql}.'ur'j-
favourable. Could any book printer or publisher give his weus
with regard to specialized book-work where there are a goo

number of characters which are not normally contained in the go
¢ haracter fount, let alone this awful 6o character fount? I would
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be interested to hear of any experience which has been obtained
in this field.

Mr. J. J. DIKKERS (Royal Printing House, Holland): We
have some experience of a similar idea. We produce a magazine
which we compose on the ATF phowocomposer. We use the hard
copy of the Flexowriter tape punch which gives Roman and
Italics in reqd as the proof for the publisher who gives the order
for this magazine. We are transmitting these proofs in a facsimile
system so the red does not appear red. We do not have any
difficulty at all with that, as they know the standard of typo-
graphy of the machine. They just want to see that all the
characters which should be there are there. That is the main
point. When you are setting straight text—a portion of the book
you are going to produce—you can use this as an example of
what it will look like. I think any reasonable publisher should
accept that.

CHAIRMAN: Speaking as a publisher and an author, 1 do
not intend to be reasonable. I know I am putting your point of
view to Mr. Dikkers about that. Nothing is going to force me to
do this. This is the attitude. Of course one can rationalize what
one is doing; we all can. We can all think of the Anelex. I can
think of the 128 characters. We can demonstrate that this will
work. The question is not whether it will work but whether
people will adapt themselves to it. It is a question of whether the
industry will adapt to it.

Mr. DIKKERS:  We are in contact with other clients for the
same system. We showed them how we would give them their
proofs. They were all quite co-operative. This may be because the
price of the text composition was quite low. I think that is a very
important point. Of course it is possible to have an exact galley
proof by running the photocomposing machine on inexpensive
paper but this is much more expensive than the hard copy from
the original typescript. I have had no trouble at all, but then
perhaps Dutch publishers are less difficult.

CHAIRMAN: It is very interesting for us to know that
someone is making this particular breakthrough.

Mr. R. BENNETT (Butler & Tanner Ltd): We have nat
tried giving a print-out or a typescript proof to the publishers.
We have not dared, frankly. However, it might be all right, I
should have thought, with a newspaper or a magazine where you
can train yvour editors, but to try and train every author in the
country to accept something which probably looks to their un-
educated eyes a great deal worse than the clean typescript they
sent to the publishers in the first place is asking too much. We
may be able to train publishers but I should not have thought we
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Lililid 1rain the author to do this until we get a good print-out
LI .
CIHATRMAN:  You would agree, 1 [_hink_. that thcre. is a
giowing body of authors, particularly engineers, mathematicians
Anil s ientists, who are becoming accustnmcq to computer prmt;
sit. 1hercfore, on that particular front—it 1s a very narrow
i things might get better. ]
ll“‘lllu I [?OU(?H'I‘%N (BBC): We have produced a print-
4il Trom time to time, and we have quite a number of :lu_thors.
I hut is as far as I can go, I am afraid. I find that in trying to
(tuin authors it depends very much upon the relationship
lioiween the author and the publisher. I think too you must bear
it wined that the printed message, often in a different {ormrftt,
youds differently to authors. I have [um.ld‘tlmt an ;ulth_or is quite
luppy with a typescript, but seeing this in type he will want to

alter it, because it does not put over what hc' wants to say.
flication depends mainly, I would say, on rel:uu'mshlp_s. There
ire very good authors who will never alter anything. There are

wintld-be authors who will do anything you wish in order to get
fito print. There are authors who are not too much C(}ITC('EI’II'.IEd
ihout printing, in which case you get ovcrrlhe prol;lcfm by sa}mgﬂ;{_
We will pay 29, of authors’ corrections. I'he rest comes out o
your rovalty!’ .

M. DIKKERS: I must add something to what I was saymng a
few minutes ago. We make the charge for corrections mﬁthfl:
fypewritten text very low but we make it \'B]"}' high for the fina
prpe make-up proofs. That helps, | must say! L

CHAIRMAN: This is a rhetorical question. Give 1t a
ihetorical answer: why do you make the cost cheaP in the
original typescript and expensive in the ﬁnal_pugc proof? _

\r. DIKKERS: Corrections in typewritten text are quite
¢xpensive but the other ones are really expensive. y .

Mr. HOLLAND: I take it most of the rcm:tr}_cs which have
just been passed are to do with 'prnofs earlier on in lh.‘:1 genq;al
lypesetting process. 1 know quite 2a _numhcr of people us.].gs
lilmsetting equipment. It is my experience that thr:u' ;ustprtr)lc:;s
require a high-quality proof at some stage I}Efﬂtf_“ L ed.!o. X
actually printed. T am thinking herf: of T_}'peseu_era ;}; _ 1s}1n;::
[vom printers, who are shipping their product from ,m:,m-! }?

\merica, or Germany to America, and they must 'f.[t]'ld a very high-
quality proof before the job will be accepted. With the s:pread of
international trade, 1 cannot see that the present (,(}['Il}:)lllhtcll'
output will ever be much use in this sort of commercial :n:ndnty.

Mr. K. PAYNE (Willmer Brothers & Haram Lid): 1do a

substantial amount of typesetting and educational work for the
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American market. I agree with the last speaker. They will
murder you for leaving the tail off 2 comma. I do not know any
publisher who would accept this type of print-out at this stage.

CHAIRMAN: _They also pay, do they not? They are willing
Lo pay your prices, so you go on as you are.

Mr. PAYNE: Oh yes.

Mr. DIKKERS: I do not agree with vou. I think there are
two kinds of proof: one is the text written out correctly and the
other shows what your work looks like. The first proof is the one
which the author can change, to which he can make deletions or
additions. That is the cheap copy which shows all the
characters are in the right places. The second copy comes after
the photosetting operation which 15 going to be sent out as a
specimen of your work. Unless you have tried to convince a
publisher that he is far better off accepting the paper proof, he
will never know.

CHAIRMAN: You are not talking about quite the same
thing. He is talking about your second proof, your production
proof or whatever vou like to call it, to which you are heavily
committed.

Mr. C. BARBER (Rocappi Inc): 1 should like to draw your
attention to computer print-outs where we do not have lower
case. We have 64 caps and one or two very funny looking symbols
in terms of typography. However, using the system which we
hope to discuss tomorrow, 1 can tell vou from our own experience
that everyone can use an intermediate stage. If a customer is not
going to accept a computer print-out, then that is that: you just
cannot sell him one. It does not matter how well you can put
symbols over characters, he wants to see good galleys. In house
practice you can train your people to read what is not first-class
type, and you can pick these things up in house corrections very,
very cheaply. Therefore, it really boils down to this; are you
willing to read proofs which are not good and save money? How
much money are you going to save in reading poor proofs? One

typesetter in Philadelphia collected statistics to show that he was
saving a considerable amount of money through using computer
print-outs and a cerrection procedure we were able to make
available for him. I can quote a computer composition company
at Flourtown, Pennsylvania. They have a Linofilm installation,
and their Linofilm is going on a two-shift basis fed through a
digital computer. This is a hard fact, a production fact.

CHAIRMAN: It is creeping in. It is a very frightening
thing. We have got to face it, that is all.

Mr. FREIMAN: Is it not a fact that it is the printer and his
staff in the composing room who tend to be more afraid of these
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yputer proofs than any customers might bez He does not get a
0 r¢ them. o
.“:IIII \II‘II{II{.’;[?I\E: Has anyone any expcriertc-e of this? Might I
wlil 10 the composing room staff, the readers? I rather -had Ehls.
leeling. 1 do not think it is an unkind thing to say. It is a very

Witiral thing. They are not used to it. They are very spoilt.

Mio FREIMAN:  Management too.

Mi BOYD: ‘When we had to decide what type fa_ce we w:_zrlf]:
gulig 1o use on the Robotype keyboard, 1IBM supplit::d us '.\.'tlltn3
wmiples of all the possibles. We chose Charter at six mc[:ls 1,0 >
lisch. I'hese samples went to our readers and it was they who
wlected it I do not think that your own readers are }*our'fnaln
abutiacle, provided upper and lower case are available with a

0 - ree of legibility. _ _
] J\.lllI“:;!:LI{{IEpl;iR: 1 %hould like to add another point with
fospeet to the attitude on the composing room floor. I can quote
fonr installations where computer tape or computers have been
usedd. Having once made the men aware of the systc_m——and T.hel‘fé
I always a great deal of interest, pE:I:h:l]]S a _certatn ;11111?;:]“ ol
ipprehension—and the sort of functions which would u-:onifi
aviilable to them within the system, in my experience 1 wou
iy that I have only received a great deal of help and encourage-
ment. 1 know of one installation in Washington where the entire
computer is currently manned by rlllmn from the composing room

0o, it is doing very, very well.

i ;illl.-::}{}l?.;.l,]ﬁs.i‘{: % can only echo this experience. When I have
tiken rolls of Monotype tape into the composing room and
talked to kevboard operators and caster operators, I have seen it_ll'u:
look of joy ‘which comes over their faces when they rea!m? thdt-
ihey are part of a new development in tvpography. I Fhmk. thﬂ"\t
ilo enjoy it. I believe we under-est.imale‘ them when 'u-e say L:i
fear is a preponderant part of their attitude. I think fear fx;;]s
just as much amongst the management as it does amongst the

¢ uite frank. ‘

'“ |”;lI[1fL] EZ“? going to introduce to you three potenu‘al ;;lsershofl
computer typesetting, two of whom say, quite I).i:mdl}, that they
ire trying to keep away from computer typesetting. -

We have Mr. E. J. Coates, who is interested in publis IEg
indexes and bibliographies. We have Mr. J. M. Johnston, who

prints time-tables, and we have Mr. H. G. Milner, who will be
telling us a little about the newspaper Emblems. - b
Mr. Coates is Editor of the British lechnology Index, pul
lished by the Library Association. This is the third att:.cI_nEt in
I.u=_;laud' to produce an index of m‘tu;les on‘te-?hnolog}' “-hlc 3}11'6
current. In association with the British National Bibliography
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there is a unit which produces this technology index. In fact they
also produce lots of other bibliographies. Without further ado I
will ask Mr. Coates to tell us something about these problems.

Bibliographical indexes

Mr. E. ]. COATES (Editor, British Technology Index): I
will begin by underlining what Mr. Duncan said in his paper
this morning, when he make the point that the needs of informa-
tion retrieval would, in themselves, inevitably lead to the
development of computer processed information output in multi-
copy printed or print-like form. From this standpoint you might
regard much of what I have to say as a straw in the wind that is
blowing away from traditional techniques.

In this short contribution I have been asked to say how the
editor of a bibliographical index views the prospect of computer
typesetting and what the particular requirements of biblio-
graphical indexes are in relation to this impending development.

As a preliminary I shall have to describe the non-conventional
printing system used not only for my own publication, the
British Technology Index, but also for its associated indexes, the
British Humanities Index and the British Education Index, as
well as for the British National Bibliography, the British Cata-
logue of Music and the British Film Catalogue. The pioneer and
largest of these publications is the British National Bibliography,
which went into production by this method in 1g61. The present
performance of the system is naturally the yardstick against
which we shall weigh the possibilities of computer typesetting.
Mr. Duncan placed the production of lists high among the
probable applications of computer setting. A bibliographical
index is, from the production standpoint, simply a list of items
each only a few lines long, arranged in order and published, in
the first place, in a current issue, and then combined in single
sequence with other current issues to form a cumulative volume.

There are various conventional ways of achieving this. The
simplest method accepts the need for two keyboardings and two
readings, one of the material as it appears in the current issues,
and then all over again for the same material after copy has been
interfiled for the cumulative volume. To avoid double keyboard-
ing and reading, letterpress type or a litho reproduction pull
from the initial setting can be retained and used again for the
cumulative volume. In the case of letterpress this must mean that
the printer carries out interfiling either against a set of rules
provided by the customer, or against cumulative interfiled copy:
the customer must, of course, receive a proof to check on the
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iterhiled order. If repro. pulls for litho are l'lsed, sqmeo:::fi;
Winter or customer, is required to cut them up into umfts ea
witing one item of index material. These small pieces or _pap;r
fiave then to be interfiled and mounted for photograph} in t[ :E_
timulated order. In saving a keyboarfimg we let -:)urs.ell_';es in [01-
4 load of physical manipulation of either met_al or lud()hml;;shf
waterial. As far as the litho process is COI:]CE;I]SC] card (i 1h§
frume systems, such as Cartoprint, are designed to mitigate
eftore and skill needed in physical manipulation. R
I e non-conventional method by i?’hl{,%‘l th-:? Bri:ish ech
nology Index is produced pro_bahh' varies l|:.‘tle in c'ost‘if;f::s’t 0{;
vonventional processes with smgl_e keyboarding. T\}U- .
¢umulations would almost certainly show cost ad\r?l}tagtesi st
our present publication programme comprises '0111}' smgteo l;:zcirs
¢umulating. However, the peculiar \'Il‘tU.C.()[ this pmc.;.;ss_. - ;he
iliat it saves time. This is all-important in our CaSﬁ Ieclau“ehm{‘
utility of our publication is very much bnupd up “I»['llt he s e
jiess of time-lag between the date upon which an article ap}‘:-hi'j1
i the technical press and the date of the B.T.L issue w
i I}I::J-hs:Ztent comprises preparation qf master copy by ¥ ar.lt}'pclf‘%
transfer of this copy to film by Fot?llst camera, and_ runr.nngl:;r
iy offset lithography. To expand this a little, we l;a\e our rl:{l;l ol
iyvped, one line per card, on standard size 8o co um;l‘(r:a _t.‘? >
Virityper. At a given point each n}omh batches of Varn _per
¢ards are mechanically counted out into column len%rithls‘hsp:\1:?_1RC
ards being inserted where the end of a column woulE Sl erw ©
split an entry; the cards are next fed, at a sl?eed ol ;.ooof{:-m
liour, into a Fotolist camera which tr;anslf-ers their content 'EO i " ..
I he film, with column units clearly indicated, is l|lcl:l-]11.lnllfl E.
mounted into two-column pages and used as a C(?I'I‘CLIIO;: p{F)Ui:
(orrections are made by re-running column units of_ t ﬁ: :tl}l;e
typed cards through the FO[OliSI_-ﬂHd remounting. Fina 1-}1-:-“-0[{
corrected film is printed down to lithoplate and sopies are:x o
Iy ordinary offset lithography. Our master copy Is tlrll'ls ln” )
{orm of boxes of 8o column cards which are manlmll.\f u;lwr‘;;r
with copy for previous months to form, at the en'cii.ol ti: .the];
completed copy for the annual rl‘lmulaumll W n:: 1r g e
similarly processed through the Fotolist to make maste
litho reproduction. ‘ —
Timings for the monthly issues are as tollows:

Close issue, edit cards, insert cross reference c:u-dls: 2 days
Count out columns, Fotolist, mount pages, supply
proofs, take up corrections
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Print down to plates, run-off 1500 copies of 100-120
pages, fold, stitch and cover ... 6 days

I think this schedule in itself compares favourably with the
best that we could achieve with conventional methods, but |
would stress that the most significant time gain lies in the fact
that setting takes place during the month concurrently with
indexing, whereas with every other method setting commences
after the month’s issue has been closed and sorted.

What are the limitations inherent in Varityper setting? We
probably would not find it economical to use more than two
types, a bold for headings and a thin sans serif for text. We could
use three to practical advantage, but probably at some loss of
cleanness of appearance. We have no right-hand Justification, but
this is no loss in a compilation of this kind. Left-hand justifica-
tion is occasionally faulty owing to problems in setting the
carriages of these machines, Vertical spacing between lines is, of
course, not very versatile on this equipment.

None of these limitations seems to me of great importance for
a bibliographical index. However, I now refer to some more
pervasive weaknesses in the system which we can bear only for the
time being. The first is that Varityping on to 80 column cards is
too expensive and slow in Operation to permit us to draft our

entries straight from the journals into Varitype. We supply pre-
liminary conventional typed copy, with corrections indicated, to
the Varitypists. The question of corrections is more serious. I
mentioned a moment ago that Varityping of master Copy goes on
simultaneous]y with indexing and that this Is a significant con-
tribution to the high currency performance of the Index. In
practice index copy is presented for Varityping day by day in
small batch sequences from the editorial desk. It is quite essential

gether in full sequence, but our system of

slow, and laborious,

post-photographic stage where they are easy to detect
sive to correct.

Finally, and linked up with this question of easy editorial
control at integration stage, is the not very happy situation
surrounding the interfiling. If we employ high grade indexers to
intercumulate, integration problems and mistakes are spotted at
a high cost in cash and boredom. If we employ filing clerks, their
work cannot be effectively supervised and they will not recognize
problems as they arise. These rear their heads again only at the
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(it plhiotographic stage when their correction will again

L u'l- Tishvee.

When we think of the possible amelioration of these rough

jwis (hrough computerized typesetting, we must z&sfggrs:cr;::(}::
wverlook or sacrifice essential assets in our existing s) }_},r;;ain "
ficul information bibliographical guides, in Grf:at el
liant, are themselves struggling for a wider a-::ceptfmcer,m ecep:
tot think that our newly converted consumers w

i r in with Vari-
sinichards of visual clarity lower than thnse. we Obmll-ltlli:;;;hindex
iyper. The very complexity of Eon'cepts in a t_ef T
mikes the use of bold type essential for ngurl.mg a ! the;{;_
thivough the apparent maze of indcxf{d mascrlal._ I do l::];I s
fore, think that direct computer print-out alllli:‘. E?[:]d r
meets our minimum requirement. On the Olflﬁ-l ‘us‘t;f‘.c{[ion %
work that is going into creating prc:gr:;mmes(}dtﬁcg al[_}u;ucrh =

requir is particular pr 2 gh a
noliably not required f-:)r- this p ; us e
3u|| material contains, I think, a higher than-:ncilage l}?(}b{:;ms 7
ul long words, we could not altogether avoid the p
= T

word s )lilliIlg. - . - o

\ n':l-ncral point to be made is that an _mcl_cx !:-upths::meg_
oganization is not likely to think of -:mnputen::zzllucml';miills‘maérl::)i
_I,,,';,,”L,‘ application alone. There are two c]erma- Ea§ E e
|n--f=s.|'-uiun for which we should want to exploit comyj
Lucilities. - ) ) _

Vou will probably appreciate that a team of lluf!e;:e:]s; caa mot
pmonluce consistency in their work unless l'hcf.h ncllalr_;i:;ns * &
tinnous record, in single sequence, of z_'ll‘I fres . e?»lm D
| iese fresh decisions accumulate for ?é d. St{‘t}cf{ i:l = o

F Fach has to be recorded and h 5

1000 per month. Eac ‘ e Lidpmiriaseres

intaining this authority file is by .

iy hle. The cost of maintaining Y 7 <1
i i : ‘oblems relating to
-oligi our costs, and the prob ]
R i If our material were
- physics J e frankly alarming. :
rate of physical growth ar i A
: ; r setting, then it mig P
heing computer processed fo : 3 —
|I>Irhm [)]'iIl)]t-Oll[ week by week a continuous mrutlu"dtlg]f] g)urse
al _ ! 5€ . ,
isi The vi he manual authority lile is,
decisions. The virtue of t S ety
i C It only one file for a decisi 1
that the indexer has to consu y on i e
i iv -out of decisions mig
agi us cumulative print-out ¢
imagine that continuo : . 2 e
: ibitively ensive beyvond a certain point. kly
livcome prohibitively expenst ) S et
i i g for two years by comp .
continuous cumulation running year: ; & ar
ot would be the minimum one could substitute for the existing
authority file. _ . -
F I'he manual authority file is also at presex;lt t::e sto:)idf(:)rf c;l;dl
ri - Wi rec
' for rinters. Together with the :
ielerence copy for the prin : ol
i g ' g rences leading
ading i d s copy of all cross refe
heading is placed printer’s copy : . pdeg
1Ih'u hgadi:r[:g. Each month before we can go to press,
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thousands of these references have to be extracted from the store

by checking the headings of waiting entries against the authority

file. An alternative to storing cross reference copy in this way
would be to get a computer to generate cross references from the
headings given. Cross references in the Index are of two types.

Those of the first type are constructed from a simple programme

based on the actual component words in the heading, and I

imagine the computer would have no difficulty whatsoever in

handling this. Cross references of the second type represent link-
ages between concepts in a classification scheme, and it would
clearly be necessary to feed this scheme, which would be of some
complexity, into the computer as part of the programme for the

operation. ,

To summarize: The British Technology Index requires, in the
first place, a typewriter giving by-product tape with really easy
facilities for correction. This tape will include a code for bold
type. The entries it contains will initially be in arbitrary order.
The tape will be fed into a computer programmed to do the
following:

1. Sort the material, discard duplicate headings, and give tape
print-out which would drive a composing machine. The out-
put tape would include codes for bold type; indention on
the left; right-hand termination limit but not justification;
also codes for capitalization and end of column.

2. Merge monthly output tapes for cumulation.

3. Generate cross references from headings by means of a term
manipulation programme and a classification of concepts
programme.

4. Check all headings against a store of already used headings,
sort and print-out new ones together with cross references,
mentioned in (3) above, weekly. Cumulate or merge each
week’s new headings and references print-out into a ‘snowball’
running for two yvears.

I am glad to leave details to others who know more of these
things than I do; the important point of integration corrections,
for instance. Would it be more economical to have a visual as
well as a tape print-out of the index material and pass corrections
to the computer? Or might the balance of cost still lie in making
up corrections at the post-composing stage? Is the last possibility
an argument for using a letterpress composing machine as against
photosetting?

I have not said anything about the general economics of
computer production on indexes, again because I hope to have
the answers from others better informed. My impression is that, in
the context of present charges for computer commercial hire
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ilime, computer technigues are not likely to be competitive with

*ulder methods given the actual scale upon which bibliographical

fisilexes, on this side of the Atlantic at least, operate. )

It s, of course, open for a number of indexes to combine
iugether to hire larger and, presumably, inherently less costly
{iiis of computer time than they would 110{:ed scparau.?l}-'. Th_ls is
4 possibility that publishers of periodical lists of all kinds might
wetively explore. )

CHAIRMAN: 1 think that is enough to indicate to the con-
ference that there is a lot in indexing and bibliographies.

I «liould now like to press straight on and introu_:luce to you .Mr.
|. Al Johnston who comes from the publishing side of the time-
fuble industry. He is, in fact, responsible for the ABC World
\iiwiys Guide which is published by Thomas Skinner & Co. and
is printed by Index Printers at Dunstable.

Computers in the production of
time-tables

|. M. JOHNSTON (Thomas Skinner & Co. ([’ub]isl.wrsj Ltd):
I should like to start by saying that I know very little about
tomputers and probably even less about typesetting. I do, how-
¢ver, think I know a little about time-tables. Perhaps that is a
very zood reason for my having been asked to come and talk to a
conference on Computer Typesetting. I might add that we are
not contemplating the use of computer typesetting, at any rate
until we can find something which is very much faster than is
possible at the present time but, contrary to many others who
huve spoken here, we are in fact using a computer print-out for
reproduction.

| would like to say how we came to use computers for the
production of time-tables. Some six or seven years ago we were
ppproached by an organization of some l_'.-.'ch'n::r or thirteen
I'nropean airlines. This organization of major Western Euro-
prean airlines was known then as the Air Research Bureau; it is
now called the European Airlines Research Bureau. T]"_lc}'
approached us to see if we could produce some sort of qmc‘k
iclerence time-table between the principal cities of Europe. A_lr
trallic was growing rapidly and the work of _thc—se engaged in
hooking reservations and the like was becoming so great le.at
ihev needed to be able to find particulars of all the poss_lb_lhm:s
wvailable between any given pair of cities in the minimum
possible time. I one could bring these together in some form of
jnick reference presentation, then it would be very much
smpler.
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This involved not only flights such as BEA or Swissair from
London to Zurich direct, but also flights via Brussels or Pariy
where one would change aircraft. In addition, on certain days of
the week, one can fly by other airlines which are going to points.
beyond. They wanted all this information in a single table.
together with the fares, so that the booking clerk or reservations
officer of an airline could in a few seconds, by looking in one
place only in the Guide, find all the possibilities.

We started off by producing this manually. Straightaway I told
the airlines, through the Air Research Bureau, that we could not
possibly contemplate the compilation of transfer connections.
This was far too big a task and would require an enormous staff |
of very skilled people. So, in the initial stages, the airlines them-
selves actually produced the transfer connections whilst we
looked after the through flights. Very soon the Air Research
Bureau started using IBM punched cards in the IBM offices in
Brussels for the production of the data for through flights. These
were useful to the airlines in preparing transfer connections and
to us in dealing with the through flights; although they were not
by any means complete.

After a year or two the airlines said that this task of working
out the transfer connections was getting far too big for them. As
this section expanded it proved very popular. We sent around a
questionnaire and the general response we got was that this was
most valuable and should be extended to the rest of the world.
We are in the process of doing that now.

We could not have undertaken this had we not been able to
turn to computers to deal with the job. The quick reference
section of this Guide, which within the next couple of years will
include services throughout the world, is now produced by com-
puter which also works out the connections between airline
flights.

We were told that it would probably take some nine months at
least to write the necessary programmes. In practice we had three
of our own staff trained as computer programmers. They had
the assistance of a London University man who was then with
the computer company. He devised the system and my people
wrote the programmes under his tutelage and with his help. We
managed to get it done in five-and-a-half months. But we still did
not deal with the fares. All this information had to be typeset
and added to the computer output. Indeed, in the early stages
although the information was produced by computer, the whole
thing was actually typeset from the computer copy, after the
necessary amendments had been made by my editorial staff. It
became perfectly plain, however, that we were losing the speed of

O

voinpriting and that we had to find some other means of repro-
liiction. We now use the computer print-out.

I e computer is a wonderful instrument provided everj.'thing
yues according to nice fixed rules, but when you start dealing
with ailine schedules you are up against hundreds and thou-
sy ol exceptions to rules. Very little seems to go accord_ing to
plan. For example, we have to take into account when making up
i connections as between one flight and another that there is a

iitiin minimum connecting time which must be allowed. In
uther words, if you are making a connection at Paris you cannot
depart from Paris on another flight less than forty minutes
fullowing the arrival of the flight from London—or from any
uther point. Then, of course, the airlines decide that despite all
this they will in fact allow thirty-five minutes in this particular
vmie! We have all sorts of problems and difficulties such as that.

We have been able to overcome these to a very large extent.
Huwever, I should perhaps say that, for those things which it is
finpossible or impracticable to programme on the computers, we
il possess a typewriter which has exactly the same type-face as
the computer. This is no reflection on the ability of the com-
puters nor—and this I would emphasize—on the excellence of
ilie programmes which my people have produced. I think I can
liuirly say in regard to the schedules that the information which
toimes from the computer is precisely as accurate as the data fed
fiito it—unless the computer hiccups from time to time as these
iliings have a habit of doing. One of the features of our operation

in that we are in fact stretching the computers to their maximum.
We use just about everything they have got. We do not have
sillicient work to justify our own computer at present. However,

W @ computer has now become an integral part of our editorial
aperation and processes, it is obvious that we will have to install
nin own computer as the work load increases.

We feed in our information on the standard 8o column
pinched cards. The flight information is coded up and fed in
flight by Hight, carrier by carrier, together with fares and head-
ligs information and instructions to the computer about the
imnnufacture of transfer connections. This also contains certain
uther relevant data which has to be used. Some twenty-five pro-
griommes later we see the print-out coming off at 6oo lines per
fninite—in other words at 10 lines per second. I suppose the
figuie would possibly be nearer 500 because we do in fact get a
ireproduction of Bold typeface. The place names are overprinted
lour times, using what is called a space suppression feature on the
ichine, giving a fair representation of Bold type.

We feed in this information and we are completely bound as
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to time. Unfortunately, however, the airlines of the world—and
there are some 950 of them—are not anything like as punctual in
supplying the information to us. We do try as far as possible ta
deal with late information and here again the typewriter is mosi
useful. Headings and fares are closed rather earlier than fights
because information on flights is more vital. They are changing
most frequently and consequently are the last to close editorially,
If headings for a new service are not already in the Guide they
obviously cannot be produced on the computer. It does, however,
point out to us that there is a heading missing on the print-out,
The heading is then typed on the typewriter and inserted. As |
have said, we feed in a flight. For instance, vou might have one
which goes London;Rome/Athens/Istanbul. We want this in
alphabetical sequence because the great feature of this quick
reference section is that you can turn up whatever place you are
starting from alphabetically. Copenhagen is followed by Coquil-
hatville in the Congo, and so on. The destinations are also in
alphabetical order from each place. Flights are firstly in chrono-
logical order and secondly in day order. We do separate through
flights and transfer connections, but do not show transfer
connections outside Europe to any extent at the present time,

This is purely a question of space and they will eventually be

included in the Guide. Through flights are shown first and trans-
fer connections follow.
Take the flight London/Rome/Athens/Istanbul. From the

point of view of editorial work information is fed in purely in

flight number order by carrier or airline. The computer takes

them each in turn and produces London to Rome, London to!

Athens, London to Istanbul. Rome to London, Rome to Athens,
Rome to Istanbul, and so on with all the relevant information as.
to frequency, any restriction of period of operation, class of
service, type of aircraft, and of course flight number.

If there are traffic restrictions over a particular sector, as there

very often are, then this is fed in on the cards which are used for
feeding in the flight information. This automatically suppresses
that sector which, therefore, never appears.

We then have a whole series of flight sectors from A to B to G .
to D, and so on, all in any old order. These 30,000 SeCtors or so.

are sorted on the computer in about four minutes into the order
in which they will appear in the Guide. These sectors are then
used to produce the transfer connections.

We then bring together the tape which gives the instructions
for preparing transfer connections and also other details, with
the headings and fares tape. Fares are computed from the basic
one-way fare to produce the round trip fare, and then converted
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iitn other currencies, also by computer. We then have l_o bring
tgether this welded tape, containing heading inform'fulon and
uther bits and pieces, with the tapes of through flights and
iamler connections. These three tapes are brought together in
uhe operation and put on to a single tape. Evcn_ this is not 1_'-'::1(-1}'
lor production. It is still not in the form in which we require it.
Wlilsl the computer is printing-out, at the rate of 500 lines per
e, it is in fact processing the information and re-arranging
il i precisely the order in which we want it to appear.

CIHAIRMAN: It is fair to say, Mr. Johnston, that you
witinied a warning at the start. This is new material which is not
linling its way into the printing industry except at the last stage.
{here is a moral here, and a certain amount of encouragement.
Il you could produce a better and more legible Guide, would you
possibly use a typesetting computer? If it offered the same ;_1d\=:1n-
tagges, the same flexibility and the same speed of operation? _

I would now like to introduce Mr. H. G. Milner, who is
Controller of Technical Development of the Manchester
Canardian and Evening News Limited. He is going to deal, I am
alvaid rather briefly, but nevertheless very cogently, with the
newspaper problems.

Newspaper composition

Mir. H. G. MILNER (The Manchester Guardian & E:veuing
News Limited): When I was asked to highlight at this Con-
lerence some of the problems which would be encountered by the
introduction of a computer into the composing room of a news-
frper. 1 was somewhat apprehensive because I felt that there
hould be a common pattern into which most forms of composi-
tion Tall, and therefore many of the technical answers may well
live already been found. On reflection I realized, however, that
there are indeed many setting problems which can be more
ilrectly identified with newspaper production. In fact this is
borne out by perusing a typical British newspaper. I would say
thit o greater variety of composition can be seen in any one issue
il in most other single publications or items of print. )

What then are the problems that can be identiﬁc-d as being
special to newspapers? 1 suggest that they can be listed under
three main headings:

(1) Time—or lack of it.
(h)  Flexibility.
(v}  Economics.

Dealing with the problems in that order, T cannot emphasize
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too greatly the part which time—or lack of it—plays in tlf
production of the daily press, and more particularly the eveni
paper. The press is very conscious of the part which time plays i
its constant competition with other news media which are con
tinually striving to make inroads into what once was the soll
province of the newspaper.

I am directing my observations at the evening rather than thy
morning paper problems because of the greater emphasis placet
on the necessity to publish up-to-the-minute reports of events i
they are taking place, such as results of sporting fixtures, il
order to encourage casual or street sale of evening papers. At the
same time it must be recognized that it is a necessary function ¢
a newspaper, in which the composing department plays a larg
part, to publish live news as quickly as possible and to stimulatg
the enthusiasm of the reader by giving the latest information of
sporting events.

The computer may have a ready application for the setting @
feature material and matter which can be set in advance, but it i
problematical how it can best fit into a pattern where shoi
‘takes’, or paragraphs, are of necessity the only way in which la
copy can be broken down in order to meet press-times. Thif
observation might seem to be somewhat of a contradiction i
terms when one considers that the main purpose of a computer
to speed up composing room operations; it is, however, in the
practical application of this technique that doubts arise. Unles
the pattern for the production of newspapers changes and a new
editorial concept is recognized, the contribution that a computes
could make to composing room efficiency on, say, the production
of a Saturday Sports Edition, would be relatively small.

Let me pose the composing problems which are contained i
the production of such an edition in the hope that this comn
ference can go some way to provide the answers. In order t
emphasize my point, ignoring the columns of advertising, the
contents of a typical sports paper can be split as follows:

(a) Features and pre-set matter.
(b) Reports of events.
(c) Results and tables, etc.

As I have already said, I see no insuperable problems in setting
feature material and pre-set matter, and even accommodating the
early descriptions and reports of events. However, as press-timg
approaches, every available typesetting unit is concentrated on
small paragraphs, set in various sizes and faces of type. Thig
increases in intensity until the final scores begin to arrive. Thest
are the factors determining a presstime. From then on the
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vinphisis is switched to the collating of final results (which have
lioen preset) and the up-dating of league tables.

L addition, results are fed to the late news department for
iilusion in the stop press columns of the later editions of the
tvening papers and are also used to supplement the results given
i the st editions of the sports paper. The time allowed for this
liil phase is around 10-12 minutes. Can this be achieved with a
siiller labour force and a higher degree of computerized type-
witing? In other words how would the computer fit into this
frronluction pattern? Would there be an appreciable saving in
it by the use of a computer to produce football results: Could
leapie tables be handled more quickly and efficientlv?

I ave emphasized the importance of time in the production of
jrots editions because this should be one of the slickest opera-
tions in the newspaper calendar.

Service to the reader is of primary importance at all times.
Il last piece ol news, the result of the last race, information on
fipto-date cricket scores are produced by small teams of in-
ilividuals whose efforts a computer might find difficulty in
M prassing.

I as few words as possible I have tried to give a clear picture
ol one aspect of composing room production. Admittedly these
hive been centred on the problems of an evening paper, but I am
fjinite sure it will be readily appreciated that if evening paper
fequirements are satisfied in this direction, then the solutions can
cipally well be applied to the possibly less urgent setting prob-
lems of the daily morning press. However, one must not dismiss
too lightly the setting problems of the morning press, more
jrurticularly those who are involved in providing an extensive
fncial service. Market closing prices must present a problem of
thenr own, as an examination of the financial columns of the
iluily press will show.

I now come to my second heading—TFlexibility. I understand
it the extent to which word hyphenation is possible depends
o the capacity and complexity of the equipment and its
programming. 1 feel that for the purpose of this particular prob-
len of setting, my observations must of necessity be related as far
in possible to the relatively inexpensive computers which have
heen designed primarily to satisfy the needs of the composing
toom, rather than the larger, all-purpose type of computer. I hold
(he view that a computer coming within this range could rather
he introduced to satisfy the requirement of classified advertise-
inent setting, features, and other like material, than ‘hot news'.
i there are many questions which as vet remain unanswered.

Dealing with the problems of classified setting, it is perhaps
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worth while to run briefly through the way in which this type ol

work is handled in our own organization. Copy is received by

hand, post, or telephone, and charging is done on a wordage /.
lineage basis, i.e. the average number of words per line is calcu
lated according to” type size, measure, style, etc. In order o
contain the words into the chargeable number of lines it is often

necessary Lo use contractions, but it is only during the setting ol

the advertisement concerned that the operator determines how,.

when, and where a contraction should be made in order to satisfy
the lineage and consequent charging requirements. It should be
fairly obvious that the necessity of giving the operator this
licence has been built up from many years experience and that

although the style of each office specifies the way in which certain

words or items can be contracted, it is left to the skill of the

operator to devise how best and when this shall be done.
To emphasize my point here is an example, fictitious but
nevertheless typical:

BANBURY (2250 fhld. det. g bed,
2 recep. gas c.h. gge. lge gdn. Jones
& Jones BAN.6745 before 6 pm.

Obviously this advertisement had to be contained in three lines
only. It will be appreciated that there are several ways of con-
tracting the same word—not always intelligible, but often:
acceptable. This is but one of the many problems which the
computer would find difficult to solve in the setting of classified
advertisements.

The operative words at the start of the advertisement are, in.
our case, set in bold letter followed by roman, the first line being
set full-width and the following lines in the same advertisement
indented. Does this create problems? We have found that the
limitations of the teletypesetter keyboard prohibit the use of
certain fractions, signs, and miscellaneous sorts. Presumably the
same problem would still exist even though continuous unjusti-
fied tape, or primary tape, was used as the medium for feeding
information into the computer. A scrutiny of any Stock Exchange
list emphasizes the necessity for maximum flexibility in com-
posing.

Of necessity all classified advertising does not conform to one
set pattern. There are many instances of varying measures bring-
ing problems of justification, in same cases the inclusion of two-
line letters before and after the description, whilst tabular setting
is also evident. Could this variety of setting be catered for in the
type of computer designed primarily for composing room appli-
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yutlon? Or will it be necessary to move into other and more
toinplex computer fields?

\ (ypical example of matter which could be contained under
ilic lieading of future and/or pre-set material, is the racing page.
lii i1+ make-up appear runners, riders, tips, write-up, and so on.

I'iis brings me back to my original point—is the computer
llexilile enough, or perhaps I should say, can the computer be so
programmed to provide this multiplicity of setting requirements?

No doubt the economics of computerized typesetting will be
illsnssed in detail at subsequent sessions of the conference. I
spect to go away much better informed and in possession of
fucts which will allow me to make definite decisions and recom-
miendations. To illustrate this point, I recently received a
lucsimile copy of a page of a newspaper which had been pro-
duced on a computer in two minutes! Surely this information is
ihcomplete—two minutes does, I feel, represent the time taken by
(lie computer to accept the tape from a battery of keyboards and
produce the output tape for subsequent conversion to typemetal
o hilm, as the case may be. If one accepts the role of the com-
puter to be just this, then several pertinent questions arise. I
Wigpest that some of them are:

i I'he numerical relationship of keyboards to linecasters and
hilimsetters, etc.

Iy I'he anticipated increase in production by the use of
unjustified tape.

¢ I'he consequential savings resulting from the changes in (a)
anl (b).

il, The increase of costs in the maintenance of this highly
iechnical equipment.

¢ The incidence of breakdown and measures necessary to
cnsure continuity of production.

I e method of dealing with corrections.

I'he foregoing points have all to be examined in relation to
¢oncentrated peak setting requirements, time factors, and the
tonsequent service to the editorial department and, in linality, the
feader. One must not lose sight of the capital cost of equipment
s programming, but this is rather a problem for the individual
gompany concerned than one for general discussion.

CITAIRMAN:  Mr. Simmons has said that he proposes to
pstpone his contribution until this evening in order to allow
tlme for discussion of the three papers which have been pre-
wited. T am now going to ask Mr. Simmons to take over the
Chanr.
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Discussion

CHAIRMAN:  As Mr. Duncan has said. I was going to give a
little paper dealing with the human aspects of the problem of
computer typesetting as far as the emplovees in the industry are’
concerned. If you are agreeable T will present my paper at this
evening’s informal session and now throw the rest of this session
open for questions and discussion on what we have heard from
the three excellent papers which have been presented.

Mr. PHILLIPS: I could not quite understand from Mr.
Coates whether he was hoping the computer would provide all’
the capitals in the bibliographical index. If so, what guidance is
he giving to the programmer?

Mr. COATES:  We must have upper and lower case. T think
this could probably be coded at the initial typing stage.

Mr. 5. G. DYMOND (NGA): Speaking as a working com-
positor, 1 find myself in slight disagreement with Mr. Milner. It
may be that he runs his newspaper differently from ours. He has
spoken about time. I start work on edition at 5 p.m. and I finish
at midnight, but the amount of time which the compositors are
given to produce the newspaper is not seven hours; it is two-and-a-
half hours. That is the time we have in the composing room to
work on the copy, at least for the first edition. As vou probably
know, stories do not come in at the time vou want them to come
in; stories come in as events happen throughout the world. The
number of men we have at the Daily Express are able to produce
that newspaper in two-and-a-half hours. The question [ would
like to ask is: Can a computer produce this newspaper in two-
and-a-half hours?

Mr. MILNER: The time required by a computer would be
considerably less—but that is not the complete answer. The
computer is interposed between the operator and the casting
equipment. It is the first and last of these three operations which
condition the time factor.

Mr. R. PRESCOTT (Dun and Bradstreet Lid): 1 was very
interested to hear what the various speakers had to say because
they were talking, more or less, from the publishing angle. I
would like to take up one or two points which Mr. Coatzs made.

First of all. I was surprised to hear him sav that Fotolist was
not saving him monev because my experience is that this is the
one field where vou can save money. Another point 1 would like
to ask him is why he is using the sysiem of hand-sorting when he
1s using a conventional punched card which could be punch filed,
taking the frst step towards automation. This, I feel, is very
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fnportant and we would like to know his reasons. As to the
jiuestion of whether a computer would be acceptable, 1 believe I
aiin vight in saving that one of the publications from the National
Hibliography is accepting an IBM typewriter as an alternative to
Viityper, using Varityper headings.

\ question was raised with regard to the print-out from a
tomiputer. 1 think we have got to realize that there are certain
siges in this. We have heard to-day that the time-table for the
witlines is acceptable without upper and lower case. I have seen
uiher publications in America with a one case print-out. The
poblems there are the problems of the technical use of a com-
piter and are nothing to do with typesetting at all. There is no
iypesciting problem. There is a straight print-out which is
phiotographed. We know that certain computer manufacturers in
this conntry are working on line computers. There are line
iomnputers, the IBM, which can do upper and lower case. There
we one or two trying to get two typefaces on it. If you want two
fypelaces vou have got to pay more because programming costs
will be higher and it slows yvour line printer down. If you want to
hecome more complex and get even more type faces you can use a
photocomposing system which at the moment is very expensive. 1
ilo ot think this has been emphasized enough.

I point is that at the moment the photocomposing units
whicl are available are only operated by paper tape. To produce
juiper tape in a computer is very expensive and also the photo-
composing machines at the moment are very slow. In fact I would
piy that we have not approached this problem vet. As far as I
bnow. not one piece of paper tape produced from a computer has
lwen put through a photocomposing machine in this country. 1
ilo not say it cannot be done, but we have a long way to go.

We have to look at this question of what we want. You have
ihe Hlexibility of the computer which can do certain sorting jobs
ilequately and very easily. This is what computers are produced
lor. When we come to the question of print-out, we have got to
ke up our minds what sort of standard we are aiming at. If we
are iming at a higher standard, then with the limited equipment
which is available at present the costs are going to be very, very
m

I would like Mr. Coates to deal particularly with the points I
liive raised.

Mic COATES:  Perhaps 1 could take Mr. Prescott’s questions
i the order in which he posed them. First, he says that he is
winprised that Fotolist does not save money. Yes, so am L, but this
it something we have discovered. As I have said, there appears to
b little or no saving for current issues plus one cumulation,
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However, if you get to cumulations of cumulations—which i
quite a possibility for us though we have not indulged in this one
yet—then the saving does become apparent. This may be sum
prising but it is our experience.

Hand versus mechanical sorting. We have also looked into thiy
question. Again I am afraid the use of human beings rather than
machines works out more cheaply, largely because none of the
sorting equipment completely does the job. It has to be helped
out at the last stage and this helping out is relatively very
expensive.

IBM Executive typewriter headings on the British National
Bibliography would be quite acceptable. We did in fact use them
in the early issues of the British Technology Index, but the
machines themselves were unsatisfactory and we had to discard
them.

Mr. PRESCOTT: Our experience on the Fotolist is not the
same as yours. The savings were up to 25%, even using the card
once.

Mr. R. W. DRAPER (Birmingham Post and Mail): Mg
Duncan said this morning that he thought daily newspapers
would be the last to enter into the field of computers and that
new methods of production and presentation would have to be
considered. Was he referring to the standardization of column
widths and type characters?

CHAIRMAN: Unfortunately Mr. Duncan is not here (g
answer that. |
Mr. BARBER: I will try to answer your question. I can tel

you that it can very easily be applied to a newspaper applicas
tion, particularly on the Photon x13. A programme has been
written, and has been in production since May of last yean
whereby together with any line length—let us say from withi |
the limitations of the machine, from 6 pica to 43 pica—you can
call on any 16 faces in any one of 12 sizes, which is essentially 194
founts. Text, justified left, right or centre, or indented, can
forced through the programme for any line length and ulti
mately they print-out the paper tape to drive the Photon 513.

I should like to add to that. For newspaper application in ho
metal, at West Palm Beach, Florida, they can handle any line
length from 8 pica to 22 pica. I know they are going to 22 pica
and I believe they have some six hot-metal founts available. I can
extend that to line application. The system in Swarthmore h
100 faces available in any of the sizes which come with the
Linotron. 7

In answer to your question there is no need at all to standar
ize your faces or your line length.

6o

Mi. FREIMAN: If the newspapers will be the last to enter
the held, why have the computer manufacturers sold about a
iren computers to newspapers? I can give you the list. What are
they doing with them? Are they all experimenting?

CHAIRMAN:  All those you are referring to have been
lisight in the United States. None has been purchased in this
Ly,

Mio W, P. JASPERT (Print in Britain): It seems to me that
it ol these American newspaper computers are being used for
thiwsihied advertising and for accounting, but not necessarily for
typeserting. I have visited twelve of them—which is almost the
whole number—and the majority of them have two Linotypes
winding in the corner. When they have late news, this type of
1oy is set manually on these machines. The computer handles it
much quicker, but it still has to be keyboarded first and it takes
o long to take it over.

Mi. HOLLAND: Surely an advantage here is the faster
ithroughput of typesetting at the keyboard stage. This is because
ihe computer can handle the matter of justification and
liyphenation, which allows the keyboard operator to put through
e work in a given time. If our friend from the Daily Express
his 1wo-and-a-half hours to set the news, he may, with a 509
increase, drop this back to an hour-and-a-half. This means that
the newsroom can handle news an hour later. Surely it is in the
iiterests of all newspapers to be able to do this? T do not think it
will make their operations any easier—they might be even more
lrintic. They will just be closing down their newsroom an hour
liter for a given edition and this is surely beneficial.

Mr. HANSON (Compugraphic Corporation): Certainly the
imswer to late news is not a simple one, but I think a computer
systein which can handle this must include provision for getting
tipe from a keyboard where it is generated to the computer, and
ltom the computer to the linecasting machinery, without any
iunual handling of the tape. This is a perfectly practical thing
i do. If you can get a 509, increase in productivity of keyboard-
iy, then as Mr. Holland has said, this is just as applicable to the
Lt minute news as it is to news or stories available ahead of
.

Mr. MILNER: News is not made—it just happens! This is
wmething that you cannot measure with a slide rule and say that
within a given time you are going to have a given quantity.

Mr. HANSON: My point is that if you can increase your
beyhoard production by having a man producing unjustified
tupe, vou may well be decreasing your elapsed time because t.hzft
tipe can be directed into a Linotype machine and be cast as it is
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produced. It is the computer system where vou have to take the
tape from the keyboard to the computer and then carry it from
the computer to a linecasting machine which is not applicable to
late news. Where your tape handling is automatic, I think it is
applicable. -

Mr. FREIMAN: On that point, I know of some people
who have built a conveyor belt between the computer and four
Intertype linecasting machines. The copy is in the form of very
short takes and they claim to motivate the four machines at o
30%, increase in speed. I think this is a worthwhile experiment.

Mr. W. H. RYLANDS (NGA): I wonder if any person at the
conference who is experienced in this field can throw any light
on typesetting for computers. I have been to Germany and North

America and have found from investigations that the girls, or

men, on keyboard setting for TTS are doing this for fewer hours,
The time in some instances was brought down to five hours

actual production as against eight hours on manual setting,

which again offsets the economic value in this respect. Has any-
one anv experience of this?

CHAIRMAN: How many hours are the tape perforators in:

the United States being operated on this sort of setting? Are they
in use for long periods or short periods?
Mr. HANSON: 1In general they are manned just as manual

machines. Whatever hours apply to manual machines also apply

to tape-operated kevboards.

Mr. RYLANDS: ‘The point at issue is that the girls, in
Germany for instance, contend that the speed they were asked to
do on the 'T'TS keyboard resulted in mental fatigue; they could
not go for more than five hours in a day. It was accepted that five
hours was the maximum time they could operate at speeds of
12,000 to 13,000 ens an hour. You will find that TTS people in
the States say that they were competing in hours against the
manual system. Again, the standard of typography on the
Continent and in the States relating to hyphenation of words

differs from our own with a consequential effect on output. They

have various typographical hyphenations which we could not

tolerate in this country.

Mr. I S. ANGELL (Fairchild Graphic Equipment (UK) Ltd):
In the United States we have many people working a seven-
and-three-quarter hour shift on TTS who are giving a very high
production. You will find that the same thing exists in Holland
where I am now stationed; there are any number of plants
working on TT'S production and no problem of fatigue.

Mr. D. R. NASH (Hazell, Watson & Viney Ltd): I would
like to make a point about the setting time. As regards the 13,000
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sii0 un hour for five hours. we can do the same amount of work
i eight hours at a slower rate with no fatigue.

CHATRMAN: I think you would agree with me that we
slight 1o convey to all the speakers our best thanks for a very
gl and most interesting session. Fach of them has done
inieptionally well in his own particular held.
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CHAPTER 3

Practical Problems
of the Changeover

Chairman
Mr F Simmons

Informal Discussion

CHAIRMAN: T hope that this session this evening is going
to be a freefor-all session, and that you are going to enjoy
vourselves.

As I said this afternoon, 1 want first of all to give a paper
which I intended to give earlier. I want to talk to vou for a few
minutes about the human aspect of computer typesetting.

The human aspect

This conference is mainly concerned with technical progress
and problems related to computer tvpesetting, but I would like
for a few minutes to draw your attention to some of the human
and social implications of this impending revolutionary change
in our industrial techniques. May I say at the outset how much I
appreciate that the Institute of Printing has recognized that there
is a trade union point of view on this important subject, firstly by
inviting me to serve on their Computer Typesetting Committee,
and secondly by leaving a little gap in to-day’s programme to
enable me to sav a few words to yvou on the matter.

You will not be surprised to hear me say that, whenever a new
technique is introduced into our section of the industry which is
likely to supersede a particular operation previously performed
by the members of my union, our first question is ‘Will it create
redundancy?” and if so, then we ask ‘Can we avoid such
redundancy by the re-training of the redundant personnel in the
new technique?” That sort of exercise is relatively simple in a
workshop where an old type of machine is removed and a new
type of machine takes its place, but computer typesetting
promises to be a very different kettle of fish because of various
outside factors which are somewhat removed from the shop-floor
level where most of our existing or previous industrial problems
are expected to be dealt with.
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I'o begin with, it appears that very f‘e“_-' ‘employers will have
(heir own computers because of the prohibitive cost, and one can
expect to see a relatively small number of regional computer
(il typesetters who should comfortably prnL’Eucc all the type or
il required by the whole of the printers in their respective
sreas from whatever original copy, punched cards,.magnr_:uc or
perlorated tapes are supplied to them. Or, alte::nam'ely, if they
liive no metal-casting or film-producing machines, th_ese com-
prter trade typesetters may merely produce the magnetic or per-
fonated tapes which will be supplied to their appropriate printer
vistomers to use on their own hot-metal or photo-composing
inachines. Whichever of these two alternative methods is _us?d.
there is obviously a danger of a large number o_f our existing
keyhoard operators in the printing industry becoming redundant
s Lar as the initial keyboarding is concerned, unless we can take
wich steps as will ensure their future securil}'-

We shall naturally insist that wherever possible our keyboard
operators shall undertake the new forms of keyboart_lmg (especi-
illy in trade houses), but it may also mean the esml._ﬂmhment of a
innnber of trade-union keyboard departments in customers
premises rather than, or in addition to, the normal I-'.cy_hoard
iepartments in printing offices. In maklpg that suggestion, 1
Visualize that some commercial organizations already have, or
will have in the future, their own punched card systems for
tecord purposes and up-to-date data processing, and that those
wiie cards will be periodically sent to the printer for the print-
iy, of a directory or something of that sort: or, as a further
n'.lumplu. you mi.ghl find a large municipal authority _wlnch
lecides to have a punched card system as a means of keeping an
uprto-date electoral roll, with a view to sending it to the printer
when necessary for the printing of the electoral register, using the
sime punched cards in conjunction with a computer converter to
produce a tape which would subsequently motivate the hot-metal
o hilm-composing machines, or even Fotolist or Listomatic
LAneras.

On the other hand, a publisher may decide to produce
his own unjustified, unhyphenated perforated tape of a novel
which will be subsequently printed in two entirely dllTCl'El!l
pdditions, leaving the computer to produce two further lap.es—th_ls
time justified and hyphenated—for the hard-backed edition in
the lirst place and then using a different ty'pe_face and format for
the paper-backed edition. In those sort of circumstances, I fear
that there are far too many people who will readily anq loudly
¢lain that the punching of computer cards or the operation of a
tupe perforator divorced of justification or hyphenation is a mere
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girl’s job, but may I stress that if this policy was widely adopred
it would inevitably lead to large-scale redundancies amongst our
existing trade union members. If the employers concerned prefer
to use girls as straight copy-typists, then they could not expect
them to exercise the same kind of initiative or to apply the
typographical knowledge and expertise that one would normally
expect from a craft-trained male operator in relation to original
copy from the author or customer.

There is also the possibility of other new categories of
employees coming into the composing side of the industry—
those who are capable of programming the computers, and
those responsible for the servicing and maintaining of computers
and other electronic equipment to be used in the ultimate pro-
duction of hot metal or film. I therefore pose the question—
would it be feasible or sensible to create large-scale redundancy
on the onc hand, and to witness the influx of an entirely
new labour force on the other? I readily accept that none
of our trade union members can match the skill or brains of
the computer experts who will speak from this platform this
week, but there are many of our members who, because of their
war-time experiences (either in the Services or on munitions),
or by reason of their more recent peace-time hobbies, possess a
useful basic knowledge at least of such things as radar, signals
and electronics, would be capable and willing to play a part in
the development of this new technique of computer typesetting.

We should also bear in mind that we have more and more
apprentices coming into industry with fairly high educational
qualifications in mathematics and other allied subjects, which
surely make them adaptable for some kind of special training in
computer programming at our more advanced technical colleges
or by attendance at special courses of training at one of the
universities interested in computer development. I am aware too
that there are many young journeymen who are very keenly
interested in learning about computer typesetting.

At this point, may I say how pleased I was to-day to see H. M.
Inspector of Printing Schools and a number of printing scheol
teachers present at this conference, for so much will depend upon
them as regards training. Which leads me to ask about future
training methods for our apprentices in the composing depart-
ments. Is not the advent of computer typesetting, and the rapid
speeding-up of filmsetting methods, going to mean an entirely
different approach to technical training for compositor appren-
ticest I believe that our apprentices will still need initial
training in the basic principles of typography, but that this will
be given either on full-time preliminary courses at the technical
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tilleges upon leaving the normal secondary modern or grammar

whiools, or certainly during the first two or three years of their
apprenticeship, but they will then ﬁeec! to spc(:]alfze in these new
(wihniques in the latter part of their apprenticeship. During
jecent vears in this country there has been a shortage of composi-
furs (both hand and mechanical), and the employers’ organiza-
tlons have repeatedly asked for an increase in the apprentice
(juotas, but our members are already suggesting that with the
it of technical developments taking place around us such as

computer typesetting we shall have to t*:xamine very care_ful]}' th:la
possible effects upon the labour requirements of the industry,
and then we shall need to decide whether we ought to control the
luhour force by reducing the number of apprentices, or whether
(li¢ solution to a superfluous labour force would be to reduce still
further the working week. Whatever happens, I am sure that
¢mplovers and trade unions alike will ]JC anxious to maintain thti
post war policy of full employment; in fact, they have a mora
iibligation in this respect. )

| feel certain that employers and manufacturers will be
wondering if the trade unions in this country are going to be co-
operative in this new venture, or whether we are going to ado{l;t
ilic negative role of the Luddites, and'I would therefore conclude
iy remarks by saying that my union has never opposed or
retarded technical progress as we recognize that we wm:ild be
lonlish to do so; on the contrary, we wish to take our rightful
frart in these new techniques in order to h_elp along such progress
andl at the same time to protect the security of our members and
of the families dependent upon them. As a measure of my
union’s interest in this subject, I can state that one of the com-
puter experts in this country very recently addr_essed, by invita-
tion, the whole of the members of my National Executive
Conneil, and another expert has but two weqks ago given an
appreciation course on the subject to those particular officers a_nd
members of my Council who are constantly con-:?emed with
mmpusing-roon; developments and problems. At this Computer
(‘onference we have no less than twelve members of my C_ouncﬁ
present, apart from myself, and we are now endeavouring to
wrrange in the near future a short.fuil-_tln.lc course .OE training on
computer typesetting (with a possible insight also into T'TS qnd
photo-composing techniques) for selected members of our '1..111"11%:1
(nccording to age, experience and adaptability); they_ will be
invited to undertake such training at our expense, provided that
(heir respective employers will be generous enough to allow them
to have the necessary time off for that purpose.

You will see that we are prepared to help in the cause of tech-
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nical progress, and we sincerely hope that employers and man
facturers will reciprocate in the same spirit, and thus enable us i
ensure that we do not leave any victims of redundancy along (h
route which we are now about to take towards this entirely ney
conception of automated composition.

Before we have a general debate, [ have a note from Mr. Al
Mayne, an independent consultant, who would like to sk
one or two questions on the subject of computer typesetting iy
relation to mathematical texts.

Mathematical texts

Mr. A. J. MAYNE (Consultant Research Scientist): I would
be intevested to know what work has been done in the United
Kingdom, the United States and elsewhere on the computer type
setting of mathematical texts. The only such project I have heard
of is the American Mathematical Society’s study of the use of the
Photon machine for the composition of mathematical revie
This started receiving support from the National Science
Foundation of the USA about two or three vears ago. 1 have
heard no recent news about it and would be very glad if anyone
could give me a progress report on it. I think this topic iy
especially important as it opens up the possibility of reducing the
very heavy cost of mathematical typesetting by a factor of at least
two, it not considerably more than that. The result of this will
not only affect redundancy but it will vastly improve output of
mathematical text. It is already increasing fantastically. The
will be a steady fHow of work for the skilled workers in th 5
field.

I would like to end by saying a few words about a research
project I have in mind myself in this field. I am thinking in terms
of a three-stage system, an auxiliary device, digital computers and
phototypesetting. You will know about the last two but vou will
not know about the other one. I have already thought up an
outline specification for an auxiliary device. You have a keyboard
rather like that of an ordinary tvpewriter with some extra symi-
bols and facilities attached to it. This kevboard would generate a
flexible visible display which would be recognizably similar to a
line of mathematical text. It would have facilities for easy altera-
tion in the correction of errors and would automatically prepare
4 paper tape or magnetic tape or other readable computer
medium, giving a full record of the line as finally constituted.
This tape or other medium would be fed into a computer which,
using a suitable programme, would output a correct tape for the
phototypesetter. I am perfectly satisfied that the best design of
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Pl ypesetier—the Lumitype with a special disc attached tc;
W e 1o be large enough to use good-quality mathem_atlca
im | he svstem which I have outlinc:d could also easily be
I|||||r'|| {0 many other phumtf.'pesctting jobs,

Mi. (. BARBER (Rocappi Inc): We have given quite a lot

Wl wiicntion to the idea of setting mathematical texts l_:ecausc 1;5
B st important problem would be solved for us if we cou

ke 1 of this. T would say that for the last seven years F{}rtgan
a4 been available for digital computers, starting off with the 650

il poing right through the joo series in IBM and the 3o1 and
b poos All the computers arve currently able to read Fortran.

Jhe language is already formulated for mathe_matlcail t;:lxr.
Winiioeh as Fortran can accept mathematical equations. All that

b really required is a series of sub-routines which can read

lurtran and interpret them into a typesetting language. I.thmk,
laving realized this, the problem is well on its way. This is most

Juitninly the way the problem should be tackled.

Mi. MAYNE: 1 would be half in agreement with that. I
sionlil point out in this conne_ction that if the Fortran sc.h.en:::
wore adopted, it would mean, in effect, that the 1nalhem_:lucllja_
would have to make a decision to make some chax}ges in their
potnal notations. This may or may not come about in tl1e'c0urse
ol the next few years. What T have in mind is a system wh_ml—l can
ilenl with exisli'ng mathematical notatiqns, which I think the
giathematicians would say they find easier to handle than the
Fortian, although the Fortran is \-'cf'g.'_us_eful_for computer p{{]:
gramming purposes. I doubt myself if it is going to be generally

e rdinary texts.
"“.‘:Illr.lL;.’I..-{(E]f?ER: 1 have the feeling that Mr. Mayne has not

«l Fortran very much. _

"“\lla.l .\lt,fi’Z\‘E:‘ 1 have not used it. I have read quite a lot
mit it, including the Algol.
"l"".ll|I itB:l":\i{I?-ER:g ‘1\’i1h§)ut reservation 1 would say that a
mithematician, a physicist or an engineer in any of %%1& _ﬁel{is of
applicd science, assuming he is good in his f‘ield, within three
lionis can be trained to code in Fortran. I will guarantee that.
I1aving established that you can train a man to work in 1_'ortran,
vou can assume that he will not have any dlﬂ_lc111[)"wl[]1 it. That
{s why I think this is the answer. We are dealing with a first-class
man, a man who is capable of writing a book and a man who h::ls
ileas which he wants to present to the reading public in general.
| o not know of a more simple approach because you are forced
inio a symbolic representation of equations. If there were a-morf_:
simple answer to the Fortran language, I am quite sure by now
that IBM would have dropped Fortran and established Gotran,
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which is a more simplified form of Fortran. We would haw
forgotten the Fortran and used something like Gotran. I thi
Fortran is the answer.

Mr. A. H. PHILLIPS (HMSO): Mr. Mayne and Mr. Barbey
are on entirely different wavelengths. There is no disagreemen|
between them but misunderstanding. The point is that Fortran
is perfectly all right for addressing the computer. What Mr,
Mavne wants is a conversion lechnique which will take a Fortran
input and turn it into conventional mathematics. All you need
there is a programme on the right sort of filmsetting equipment,
This can be either Monophoto or the Photon. This will take {
Fortran output and convert it into the conventional mathe
matical notation. )

Mr. A. BEAVEN (National Cash Register Co. Ltd): I think
that last point is a very good one because it does illustrate
difficulty which computer people are going to run into if they dg
not consult the industry they are secking to serve. On this ques
tion of Fortran, 1 was reminded of what Mr. Duncan said t
morning about being unreasonable. It would be unreasonable il
ask the mathematicians or physicists to accept Fortran notation
for print works, but there is a danger here. Algol users have
tended to succumb already to the rather peculiar needs of com:
puters. Algol started off by being a better version of Fortran, and
they had a character set which was 120 characters. In the face of
the inertia in the computer industry they have restricted their
character set. What they ought to have done was to have insisted.
on having the full range, 120 or 512 which is what you may need,
as only then will the computer industry be forced into further
development to satisfy the reader—and the reader here is the
author or the public or the users of the printing trade. I feel that
if we think of means of communicating with the computer and
get that confused with what we are outputting, we shall finish up
with something which is a restriction that we should not really
have to apply. There is no reason why vou should not have a fu
character set if the thing is tackled properly.

CHAIRMAN:  If there is no further discussion on the point
raised by Mr. Mayne, Mr. Gordon wants to raise a question.

Newspaper composition

Mr. C. H. GORDON (King & Hutchings Ltd): My point i§
an extremely elementary one after the recent questions and
answers. Having recently changed over to the web offset news
paper technique, our composing section has already suffered
several blows in the changeover from conventional methods Lo
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uiw techniques. What concerns us at the moment is how‘li;llr
(umiputer typesetting has advanced. In other wgrd_s, is it possible

i1 hias anyone done this—to produce a page similar in size to a
wewspaper broadsheet or tabloid from hard copy as tape_ tl:rifugh
I 4 bromide or a negative ready for plate printing down? If no
wie hias done this, is this likely to happen with computer type-
witing in the near future? )

Mi. BARBER: I can tell you for sure that the Photon 513 in
My of last year has gone to positives for display ads.'_In April
il May of 1964 we were going full page to line film. Within the
st two weeks or a month they have gone full page to ATF in
Anerica. ) ‘

Mr. O. SCHWARTZ (Alphanumeric Inc. US.A.): T have ar
fuestion for Mr. Barber. He has talked about full page. To my
) iowledge there is no photographic typesetting equipment to-day
which will set a line to 48 pica ems. When he talks about a
Il page, does he really mean doing a small -::c-lumn‘ and tléen
plecing together the various columns to‘ma_ke a newspapers:

Mi. BARBER: In the system I am thinking _of—the 518 and
ilie I'hoton sgo0—this will become lar.g?lj' a I:'uncuon_ of tl:je mark-
iy man. If your mark-up man is sufficiently versed in this system

and it is quite a hard task to make your mark-up man com-
pletely familiar with the potentialities of the computer pro-
wrimme and the computer system—I _would say there would be
i problem in setting up the 42 pica. I hzu-'e_ not seen this
done. I can truthfully say that I know I could do it, knowing the
programme for the 513 as 1 do. It would mean a quite elaborate

iining period for the mark-up men.

! I.'n., I I(j. HOLLAND (h-Imui}'pe Corporation Ltd): A filmset-
il machine has been available for eight years which sets up to 6o
pca ems. The limitation of 48 mentioned by Mr. Schwartz is not
jjuite correct. However, that is still less than the average newspaper
page. Apart from that, however, I_do agree that there is a filmset-
ting machine which can in one swipe do a whole newspaper page.
All ihe filmtypesetting machines will do a book page.

Mi. R. PRESCOTT (Dun & Bradstreet Ltd): Is there a
finchine installed in this country?

Mr. HOLLAND:  Yes, the Monophoto is installed. _

Mi. PRESCOTT: I think we ought to try and differentiate
lwiween what processes are in America and what Pprocesses are in
{his country. America has done certain things which we have not
fane in this country. When speakers get up to speak, they sh{_)ul_d
Wy in which country their experience has been, whether it is
Ainerica or this country. o

Mi. GORDON: I should like to come back again, if I may,
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with the second point of my question, because to us it is quite a
important one. Can I take it from the members here that we il
expect to get columns of photocomposed material, either bromidl
or negative, which would then have to be pasted out, or do we
expect some time to be able to go to full page make-up with th
half-tones obviously excluded? I am also thinking of display ads

Mr. HOLLAND: The answer to that is that we merely awall
the production of a new filmsetting machine which will handle
piece of film of full newspaper spread. Such a machine does 1)
exist yet.

Mr. BARBER: I know of someone who was considering sel
ting everything he could in half the size—and he actua Iy
required this, in particular for displav ads—and then blowi
it up. With the 513 this is more than feasible. I have not been It
this installation for a year or so, but I would not be at all sur
prised if we were to find that it could be done.

CHAIRMAN:  We have disposed of the questions of which |
was given prior notice. Does anyone else wish to raise any ques
tions or to make some rude comments about what I had to say il
the outset? We are in general debate from this stage onwards.

Mr. B. W. KING (Orbit House Services Ltd): There wa
some talk this morning about using the services of the SETViCe

bureau for computer typesetting. I wondered if anyone here hagl
any practical experience of using a computer on a service bureail

basis for this work. I have been associated with a service bureal

for some time, and it has been my experience that each of my

customers considers himself to be more important than all the
others put together. It is extremely difficult to meet the schedules,
It would seem to me that if the use of a computer for this sort of
operation is an integral part of the print production, there are
very good grounds for having your own machine.

This leads me to the other point which I should like to make
arising out of what the Chairman said. This concerns prao
gramming. Again, from my own experience, we have alway
found that it is easier to take people who have knowledge of the
work which we are going to do and teach them how to wrile
programmes than to try and do it the other way round. T would
have thought that the best programmes would have been written
by people who have solid print experience rather than people
who have experience of computers. It seems to me by the very
nature of these programmes that they will mutate for some while
until we actually get them right. 7

CHAIRMAN: Would you say that the service bureau idea is
very much different from the present system of trade tvpesetting
houses in relation to hot metal?
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Mi. KING: I have no experience of using that. I am not a

prine man. I would have thought the difference was that in an
sidinary computer service bureau you can be doing work rang-
Wiy frome hire purchase to analysis and mathematical work. As a
suipier man 1 would say that the application is relatively slow
Wi that you have got to punch out paper tape which could gum
ijr the works. I am talking from the service bureau angle.

Mio . WILLATS (NGA): I would not want to make any

tide comments about what the Chairman has said—far from it—
it 1 would like to hear further information from our American
tolleagues at this Conference. The theme so far has been that the
fint developed country which has got computer type in it has
higen the US.A. 1 would be very interested to know how the
Wi problems, which to me are very, very important—and

peihips are the cardinal point of this conference—have been

deale with in the United States. From reading magazines dealing

with the introduction of computers into that country in in-

ilimiries other than our own, this does seem to have created a
winihe social problem. I am wondering if anyone here in our
uwn ndustry can tell us how this problem has been tackled in

the tnited States as far as people in print are concerned.

Mo SCHWARTZ:  Prior to coming to Europe about a
month ago, I had a meeting with some people from the Inter-
ftional Typographical Union in the United States. Among
thenw was Elmer Brown, who is the President of the Union. I
fepresent a small but young data-processing company. The basic
teason for our being in the print industry is to enter the printing
publication industry. Many people have asked us what we are
oing to do about the union question. how we are going to
ligndle the union problem. To avoid this problem, we had a
feeting with the people from the I'TU. We explained to them
whiat work we were doing, what we saw as union problems and
Whit we thought might be the soluiions to some of these prob-
loms. It was the consensus of opinion of both ourselves and the
jrople from the I'T'U that there were really no human problems.
e 11U had found certain solutions as a result of many strikes
i the United States. One of their solutions was that typesetters
illspliced by computers would take the role of punching out
puiper tape. This solution has been very distasteful to typesetters
themsclves. They feel that they will be brought down a peg
futher than raised up a peg.

We also indicated to them that we felt, with the coming of
tutiputers into the printing publications industry, it would open
lijr probably one of our biggest markets. This is a market which
dies not exist to-day, but it is one which will exist for the

-
(1]



computer people themselves. I do not know anything about th
amount of information which is printed or produced in thi
country but in the United States 500 million pages a month an
produced by high-speed line printers. A good deal of that will il
to Graphic Arts type printers when they can operate at the speed
of the present high-speed line printers. Many applications whicl
never existed before will exist within the next ten vears, such @
using computers in language translation, where a computer an
a high-speed photocomposition machine will change a publica
tion from one language to another. This represents certaif)
markets which never existed before.

Both we and the people from the I'TU felt there would be a
training problem for their people, but that this market is a very
explosive one and that within five to ten years they would
printing and publishing ten or twenty times the volume they an
doing at the moment. They did not feel that they were beit _
automated out. On the other hand, they felt they must g
through a re-training programme for their typesetters in order
upgrade them to the status of operators or programmers. They
felt that they would get more work in the next ten years thai
had been handled in the last hundred vears.

Apprentice training

Mr. J. H. LODGE (Melbourne School of Printing and
Graphic Arts): I am concerned with the education of appren
tices. Your remarks have interested me very much in regard 1
changed thinking in the training of apprentices, Mr. Chairman,
You mention the linking up of training in the use of computers
teletypesetters, filmsetting and the like. I could not agree more
with that. To take that thought a little further, do you think you
people on the union side would agree that it is time we got rid of
some of the outworn regulations which apply not only in Engs
land but in Australia? One of these, for instance, is that a boy
must serve three vears as a hand compositor and learn a set of
skills. We then take him off that set of skills and try and teach
him mechanical composing. Would it not be better if we got rid
of that outworn attitude and said that we will choose a boy’
capable of using these modern devices, whether for filmsetting,
TTS or whatever, and train him after a short period of com-
posing room procedure straight on to these mechanical devices?

CHAIRMAN: I think what is happening in relation to film:
setting and certain other techniques is that there is less and less
opportunity in the workshop itself to learn the elementary basi¢
principles of typography. This is particularly true in the trade

i\ pesciiing houses, which may now become computer t}'pcsctt_ing
liiines, as these are mostly concerned with keyboards. There is a
ptuctical problem about training at workshop leve!- The answer
i this is that more and more educationalists in this country are
ihinking in terms of full-time education at the technical college.
Ii may be that the responsibility of teaching the boy the basic
principles of his craft will belong to the teachers rather than to
ili¢ journeymen at the trade because of the more advanced tech-
filgues which are being used by the journeymen themselx_fes
Alicady it is obvious from the experiments which are taking
pluce in relation to fulltime preliminary courses, full-time
wnilwich courses and now full-time block release courses, that
miore and more responsibility is being placed on the printing
whool teachers. That is why 1 am so pleased to see a number of
ilie here, not only from this country but from other countries as
well

Mr. W. H. BLANCHARD (NGA): Surely the answer to Mr.
Lodpe is, as the Chairman has said, inherent in the basic prin-
tiples of teaching the craft. Inasmuch as the City & Guild_s t_hem-
wlves enforce the procedure that they shall have a preliminary
irnining before they go on the mechanical side to learn the basic
principles of tvpography. that sheuld be a godsepd to the
gimplover. There is no demarcation at all. To my mind, it is a
very good thing.

CHAIRMAN:  In all our discussion, we must remember that
there are representatives here from many countries.

Mr. J. D. BESLEY (Hazell, Watson & Viney Ltd): I should
like to take up a point the Chairman made when he was talking
about the fact that we would have to re-train keyboard operators
for these new techniques, such as perforating tape for computers.
I should like to know the Chairman’s view and that of his union
on the fact that probably within the next two or three years there
will be optical readers and scanners which \-.till unly_ need to see a
(lean typed copy before them to translate this copy into magnetic
tupe which can be fed straight into the computer. This means
iliat we are putting back the business of perforating or kevboard-
ing one further step and putting it into the region where a
female in an office could handle it. [t requires no typographical
skill whatsoever. Would it be vour union’s intention, Mr. Chair-
man, under these conditions to see that there would still be
kevboard operators, as we know them to-day, operating and pro-
tlucing clean fair copy? _ ]

CHAIRMAN: I think the attitude of the trade unions is
ihat if there is going to be redundancy I.hEEl the -redundgnt
personnel should be the first people to be considered in relation
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to any new jobs which are created. You have talked about cle
copy. The operators in the industry who have to deal with th
things very rarely see clean copy; they see all sorts of copy, in fag
Someone has got to produce the sort of copy initially which
going to save time at a later stage when it comes to turning
into perforated tape or film. The people who are going to muak
the most sensible job on copy for subsequent reproduction b
any method you know in print are the people who have been il
print for many years and have been trying to produce a reaso
ably clean proof. All we are saying. whether it is a punched can
whether it is a punched tape or whatever is required to
produced from the original copy which comes in from the autho
is that this should be the work of the people who would othe
wise be thrown on the scrap heap. We realize in relation
filmsetting that some of the men who have previously been han
compositors, readers and kevboard operators, will have to be
trained to some extent because of the new techniques which the

are now practising. We hope these men, in relation to copy

preparation and later on in relation to programming, and so o1
can be re-trained in some of the jobs concerned in the new
techniques. They must be absorbed into this new section of th
industry. That is all the trade unions are asking. We are no
suggesting that we should capture every job which is going bu
we are saying that the people who are in the industry should 1
adequately protected.

Mr. PHILLIPS: T think there has been a certain lack o
perspective in this discussion because what we are talking abou
has not clearly been defined. There are two entirely different use

of the computer. One is to produce something which has gone

through the computer because the computer is serving a function
in compiling the output and has been an essential part of th
mechanism. It has no connection with printing whatsoever. The
other is to use the computer to save some of the operations which
are now done by the skilled keyboard operator. In the second
case, all you have said is perfectly correct. In that case I would
think that the compositor should be trained from the time he
comes in as an apprentice and should learn some of the tech:
niques of programming because this will be his function. A great
deal of time at the moment is being wasted through people doing
programmes who do not understand typographical layout and do
not realize that a lot of the things they are doing could be done
in a simpler manner if they knew what kind of end-product they
wanted to begin with. I can cite several examples where
mathematicians are arranging cards to be punched. To take a
concrete example, one could have an engineering firm making
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S Wi parts—spare parts for motors, if you like—wlw.ha\-'c put ir
4 (omputer in order to invoice these parts out to _their cystmrg:rs
whiy want them. They can do, therefore, all their L'radmg with
iifs cquipment. They will get an advice note—a delivery zlote—j
it of that computer and all the necessary data to deal with their
piconmiing. If they want to publish a sparc part list, they can also
et o tape out of their computer, which will be acceptable to one
ul vour members who is operating. shall we say, a filmsetter. He
fould put that on the filmsetter and get out a 115[.'

(1I\IRMAN: This is happening in one instance where
i hed cards are coming in from the customer, are being put
o @ machine, converted into 8-channel tape, and are lhen
sonveried to a g1-channel tape for the Monotype keyl)oard.‘ I hTS
is happening. I thought you were going to tell us t.hatl 1{11;-16 11c
iwo 1vpes of computers with which l‘-he'mdus['r} 1\0lu-( e (.n}n
erned. 1 may be wrong here but this is my mpression of the
frosition. There is a computer which is going to produce a tape,
il in turn that tape will be sent to a customer to npefate on a
photocomposing machine or a hot-metal machine. The mn?pufleﬁ
will o no more than produce a tape. We lll‘f{lE]‘Slaﬂd. there wil
e computers eventually which will be hnkcd‘ wuhh photo-
(omposing to the extent that a tape will be Eed_ into t e_ fiom-
puter and certain manipulations made so that it 1*-:111 pl[; uce
A picce of film to the right column depth al?d the 1:;gbt column
widih, and will eliminate not only the tapping of keys but also
the make-up and imposition of the pages. This will be done
olecironically. 1 do not know how far that experiment has pEG-
gressed so far. We have been hearing about someone pl()dlf}([ll;n'
i unjustified tape which is then sent to the_u:-m_pl.l-ter W 1111:1_
fustilies it, does the hyphenation, :_md so on. There is anot “ﬂ
wpect, and that is the photocomposing ;mgl:::, w‘hﬁreh?'_ pages \lll
pctually be produced from a computer in film without the
jecessity of make-up of hot metal or film. _ '

M. PHILLIPS: 1 would say there is no photo or filmsetting
i hiine working on line with a computer. As far as 1 know, the
i inotron, which is the latest thing still on the drawing board, is
noi intended to work on line: it is in[eflded to have a separate
fipui. 1 would feel that the printer will have the ﬁl‘:u-selhmte;
gipripment and he will have quite f-:nmlgh on his plate 11_1.];"; c1
stunding and working this filmsetting equipment. He wi ml;e
gven more on his plate if he is going to do some of the
programming. He will be glad he does not have to gencrate the
pnched cards. ) ) N .

Mr. HOLLAND: A lot of the things ‘.'.‘hi(:h' ‘Mr. Simmons
il carlier are very closely related to this possibility of redund-
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ancy. All thoughtful people, of course, are worried about this
However, let us suppose there is not going to be any redundancy
There is a shortage of compositors right now. All ﬁrimers would
be only too happy to lay their hands on a few more skilled peo
in this grade. It could well happen that with the expansion
printing at the rate it is expanding now there will be a con
tinuous shortage of compositors. This being the case I have sym
pathy for what Mr. Schwartz said about this problem of l_
training when computers are injected into a typesetting process,
It seems to me absurd that you should take a skilled CcOmposita '.
who has served his full apprenticeship, and put him into a io
which is that of a stenographer. Whilst this is also a skilled job,
do not think it requires the exercising of judgment and the
making of decisions based on long experience. It seems to me that
xfrhere vou would use a computer, then you should have a very
simple keyboard operation for continuous unjustified mattef,
W.hat are your union’s feelings on this, Mr. Chairman? Do you
think you would accept—assuming there was no redundancy of
course—a lower grade person who does not necessarily have to
:a\:e all'l apprentice t‘raining, or even a stenographer, to operate
bos::r&;; e tape-punching typewriter or some tape-punching key:
CHAIRMAN: In certain instances we have agreed to the
type of worker you have in mind because there is a shortage of
labour. We are expecting the position to be reversed when the
jobs of existing readers and keyboard operators are eliminated, as

then _lherc- will be no further need for the sort of operators you
have in mind. .

Automatic reading

_ Mr. G. CROUCHER (William Clowes & Sons Ltd): I was
interested in the optical scanner, particularly as I thought it
might be USEfl:ﬂ in printing for The Mathematical Review. 1
w]?ulld bi very interested if Mr. Besley could tell us where we can
obtain these. I would like to know what kind of it i

what it will read. Bl ianes

Mr. BESLEY: 1 raised a question about optical scanners. |
do not know the details of these except that people like RCA are
actively pursuing the matter. I think you will find that they are
from 6 to 8-channel tape.

Mr. R. F. FULLICK (Hazells Offset Ltd): The optical
scanners I have seen write from magnetic tape. Before we all get
too excited ahout. the things they will do, the copy, whether it is
clean or otherwise, has got to contain all the typographical
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jystrctions and has to be prepared by someone with typo-
gruphical knowledge; otherwise what it reads will simply be
yibherish when it gets to the computer typesetting operation.

Mi. PRESCOTT: We are rather overlooking the fact that
Jonventional typesetting methods are going to be with us for
wome vears to come. I look at it this way. There will only be a
wnall group of printers in this country who will have their own
gomputers, quite possibly with all the other equipment. There
Wiy be certain equivalents to trade houses which will have com-
piters. Even so, there will be lots of jobs which will come in to a
printer who will not have time to send it away to be done by a
gomputer bureau; in fact, it will be too expensive. It will be
casicr for him in that case to hand-set it. We are thinking that
computers will solve all the problems.

I'here is this question of expense. No one has said very much
ahout the savings on computer typesetting. For the people using
ihe Photon, the savings are very marginal indeed at the moment.
| (o feel that conventional typesetting is going to be with us for
yome vears to come, especially on smaller jobs.

Mention has been made—to change the subject—of trade
union people and redundancy. I feel there is even more to the
problem than that because, as I see it, the actual typesetting, or
whatever the equivalent to typesetting is going to be, will be
taken right out of the printers’ hands. It is going to be put into
wmcone else’s hands, the publishers’ hands or someone else.

In my own case, an organization which employs purely clerical
prople, we will, in fact, be doing our own typesetting in some
{orm or another, whether it is tape or a card. We are non-union.
I'he point is that your people may be made redundant, but you
are going to find it very difficult to go along to such an organiza-
tion and say, ‘Look here, these men are redundant. Twelve of our
people have got to come in and work the machines. This is
where the real problem comes in, unless these people can be
absorbed.

Mr. A. C. McINTOSH (Unwin Brothers Ltd): I think I can
salely say that I am fairly widely regarded as an amateur in these
mtters. Perhaps the questions I have to ask will be treated in
this spirit.

| would like to ask, first of all, if we could have a definition of
what computer typesetting is, so that we shall know precisely
what we are talking about. There seems to be a lack of
unanimity on this matter. This is perhaps the function of one of
(e members of the Computer Typesetting Committee.

Then I should like to ask why the Computer Typesetting
(ommittee is limiting itself to the boundaries of whatever
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definition it is going to give us. Perhaps we ought not to
thinking just about typesetting, any more than we ought to
talking any longer about filmsetting. Perhaps we ought to
thinking about over-all systems rather than bits of equipme
and parts of a process. _

Someone was talking about automatic readers, and so on. Th
is largely pie in the sky. By the time you have produced
typescript sufficiently clear to be read by one of these devices— |
alone Mr. Fullick’s point about the codes you have to put in
vou have already reached the stage when either you can phot
graph that straight away or you can use the tape which you coul
have produced in the meantime. 1 can see no use whatever fi
reading devices in the field of printing for a long time.

I should like, if I may, to make a few points on the subject
mathematics. We must make a distinction between displa
mathematics and mathematics within the text. There is really n
problem about mathematics within the text. Anyone can do thi
on any one of a very large number of processes. Display math
matics is another matter. We are in danger of being like §
conference of atom scientists talking seriously about designing a
atom-powered matchstick! This just is not practicable and will
not be so for an awful long time, as far as I can see. There ar
far better methods for setting mathematics more cheaply, more
quickly and more efficiently using labour which is already there
and producing an entirely acceptable result without going near i
machine, let alone a computer. If one separates the display
mathematics from text, then there is a fairly simple problem o
amalgamation, just as with display headlines. Thank goodness no
one has asked whether we can draw diagrams by computers. That
also seems to me to be too far away for very serious consideration
at the moment. No doubt someone can draw diagrams by com:
puter, and no doubt we will now hear about it!

Why justify?

There was a comment about the basic principles of typography
from Mr. Simmons. Without being impertinent I would like to
question the basic principles of typography. We have been going
on for hundreds of years on the assumption that we do a justified

page and a square page area. Someone at the Institute of Printing
Conference earlier this vear—o

3 v it may have been last vear—said
that no radical change had been made in the design of a page
since whenever ... There are, in fact, changes going on. Before

we spend any more hundreds of thousands of pounds or millions
of pounds on justification, and how to put in hyphens and where,
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ilips we ought to be considering r_ath}tir_ 1::101:: eill;igils:]_\_i

rlprlhrl to justify and whe%her to put -Im }])r enI sxaxpe
Wiiain highly limited and highly spccm.lued arm:}.m B
Wliy o page of type must be square euher-oﬁ drf‘]s,on e
i in or at the foot, althcmg-h I can see the \;13 gorsre [((,1.;[ i d
I bieing in a fixed position in relation to t tfhcen e
fuok, bt bevond that I cannot see any point w gte:um— b bz
4 sijiire page. Indeed, if a dispassionate, I.Illb]]('l'sck i-c sl
Wiiile by non-printers and no_n-pubhshers_l— “]:f- e
it o, of the reading [:_mbll-c doc.rs not gnza imn.a“-{ul R
poiliaps an awful lot of time is being w_asm_f -fll'll fl[‘he e
Wioniey is being wasted ;.]\-'01:r§‘|1_1£g Eh([_}fu:d::sgﬂ) i::)gt e (t;n sty

; asking is “Why justuly ¢ II 1 0 1 a ‘:
Ilj’fl:il-n“\l:{:: vf?ll':e %nan}' Of'li]le problems! This is one of the basic

iples of tvpography. ) . )
Iullrllhl‘;::ld lik'ept:; SE}- one final word if 1 111:1}'i :Theilcrc;iistillzlj
jiestion of the typist. We have to be very c;!rcfu 'mﬂ;:i: z 'wz
fi ivoid what nearly went into zérflm;:sp;tpm once: tha i

girls who are both clean and fast. o .
wlllII a-:'-:.-:r::s‘m me there is a problem in dlstmg‘msh_z‘g -Iii:“gﬁ:
{he able and the non-able on the present Fl'afil si e.ne s
about craft skills and computer typesettmg in the 5;1]1'11 ab;mt
weins to me anachronistic. Possibly we sh(ml_d stop :a .11 Sgki]ls -
(iuln skills and get rid of an El“'fl-ll lot_ of_t_\-pogrdap uc;;mn e
il we come down to a bit of l'atmna_hz_auon_ an hc?mus g
Regarding some categories of work, 1]; 1s (_p.nte ob\égme el
||'\.|1|+;Lt'li[11g operation, for example, is going to : 'ans B
sl simpler in proportion to the preceding opf:r.:l i e
guing to become more and more_compll-::a[ed. I '(.) no s
|Iu-ulhm consider the complexities of the follow mgl np:;:ilh =
which are all inside little black boxes. I have an elrl kesls ;:es s
ihe ability of the technicians who produce lhcste bljic }(? e o
[ live no Faith in our ability to sort out the prob h:ns Pl—‘emer Og_;
{he keyboarding which are not confined. in fact, H]J-,l 1€ Pvlilll by
indeed to the publisher. Eventua.ll}', h-f:u'.ve\-'er, -l glid“lhmugh,
simplified keyboard operation 1\’1111’.‘[1.“1‘11 he stan ftd o
out the industry. As regards the cl_lgmt:.-' and pf1 chmﬂd e
experienced craftsmen, I am wondering wh_eiher '.»:i E I
them on keyboards. However, 1 sec a pressing n_cc_ o Oi; o
(el more skill in the preparation of copy, whatever l}tkl's gr a];gom
I nsed for later on. Perhaps we ought to be talking
1|L::llr. G. 5. ALLEN (President of the In_siitutc}: bPlerhaps 1111::;
conference is intended to define what is mgar_lt }isc((::}zf et
(ypesetting. We hope that by the time the conference y
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pute

ill have a pretty good idea of what it is all

about. In the meantime, I would, for the want of somethiny

better, simply say that computer typesetting means the use ¢

some form of general-purpose or specialized computer operatiol

as part of the typesetting process. However, I do not think w

should spend a lot of time debating whether that is a good
definition or not.

Secondly, there was the question why the Computer Type
setting Committee of the Institute should limit itself to the
definition which I have just given you. The reason, I think, |
that it is a complex subject which involves a lot of understanding
of what 10 printing people is a complex technology and it
involves for the computer people what is quite a complex procesy,
The reason for limiting the Computer Typesetting Committee of
the Institute to this purpose is that we have a big enough task
communicating and getting across these problems from the prin
ing industry and the computer people to one another withoul:
extending our terms of reference. Perhaps when we can have g
body of some 200 people who are really absolutely clear about all
aspects of computer typesetting, and we have got some reasonable
standards of language on which work can be based, then it might
be desirable to extend the terms of reference to a data processing.
committee. In the meantime I think we should concentrate ou
efforts on this particularly important and rapidly developing
field.

Mr. DIKKERS: I would like to add a point on this question
of whether you should or should not hyphenate. T have twa
examples, both of them from the newspaper industry. One i’
from a newspaper in Rotterdam which decided not to use
hyphenation in small ads. They made two changes at the same
time: the first was to stop hyphenating; and the second was to
switch over from 6 points to 3 points. There were a lot of
complaints, but these were solely related to the 5 points size¢
which some people could not read. One of the delegates at this
conference has in his pocket a copy of Vrije Volk, which is
one of the largest newspapers in Holland. There are about four
pages of this which are not hyphenated, and we were studying
the results this morning. We were all very pleased with it. It
looks very nice and is appealing.

I should like to make another comment from the point of view
of reading technique, reading speed. I presume vou all know that
the reading of non-hyphenated text is much easier and far
quicker than the reading of hyphenated text. I think studies have
been made both in the United States and in England on the
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" uding of the same text, hyphenated and non-hyphenated. The

{uauilts on the non-hyphenated text were much better. -

CIIAIRMAN:  Was the newspaper to which you referre
alies wnjustified? o

Mi. DIKKERS: Entirely unjustified. ) _

Mr. MAYNE: Mr. McIntosh was saying earlier tl:mt co{r_n-
witer typesetting for display mathematics was not Teall} piaf iz
able. 1 think he has missed the point of my remarks co<mp etely.
My opinion is that the productivity of malhe_matmal q—pfs::t;r;g
will go up vastly when the new systems using com_p1: tr-s i
ligought into effect. I would point out, whatever printe i,
iliink about the subject, that the mathematicians are _gomtg %E\rg
iuiremely impatient and are not going to wait a }'Ea; _(} .
ihelr hooks set in mathematical type. Ra.thcr.lhan ﬁve e
liuppen, they are getting to the stage of saying, H}::ntgo tc: Ii]es -
{ijr. We are going to issue it duplicated using p' oto cop o
what we have written down and typed out.” 1 thm'L that situati
(i be avoided with computers. 1 envisage a pqsabﬂuly of sefitz;g
ip books in one month instead of one year, using such metho ts.

I'here are various technical points—and I will not go into
iliese here—which make the use of computer methods quite
"I';i;.rl.”TIULLAND: I do not think we should forget thf} fact
iliat most of us make our living by selling an art [ulrm. }-‘[.‘I)]CS
graphy is an art form in just the same way as 5|t:u1 .pturf:ta =
srchitecture. I think we should examine very _careful y ani: 00
wi use, such as, for instance, a corr_lputel_‘ which may ma cd(_;-ur
lives o little easier but the use of which might result in degrading
wiir business. We should only accept the use of computers as.Ha
(ool where it is able to maintain our standards and, be:';flr stil X
limprove them. Except in unusual circumstances we sho:; FJESI'S
wrongly any tendency to accept a lowering of standards in

opraphy.

l‘lfllr,: fl\[C‘iNTOSH: We set our own standards a very lonr,g
{ime ago. We are the only people who bother about hyphens. ‘;;
(ieate the problem by imposing straight right-hand margms].J ’
e else cares about margins. A typist does not have to worr}f‘a hou

liyphens and margins unless her boss says that he wants h}]:;fer:s
il that she should make the right-h;!nd margin straight. If we
ifiiestion these standards, I do not think we are degradlr?tg ;}Im:
hisiness. T would suggest that we should test them to see if they
gre still valid. It is ridiculous to say that pc_ople will not accel:ﬁ
jppalling hyphenations. Appalling hyphenations are gl-:)m:f -:tnt:e;:n
wer the place. We are the only people who worry abo .
We create the problems.
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Mr. HOLLAND: I was thinking generally there and was
giving a detailed reply to Mr. McIntosh. [ had my tongue in i
cheek. T agree with a lot Mr. McIntosh has said, even to
extent of doing away with right-hand justification. I would I
to see this well tested though. I would like to see anvthing testé
which can be accepted as an improvement, but what 1 w
mainly thinking about was the greater use of these printoj
reproductions. I would not like to see a spread of this to
point where good quality book-work turned up as a sort i
reduced-down print-out. As in the case of other art forms
have specialists who are the arbiters of what is right and whai

wrong rather than the general public, although, of course, tii SO me Prog ra m m I ng

general public influence matters. Mr. McIntosh is a member of |

publishing company, and no doubt these things will be put & D I m
the test. I think we ought to be very careful about using a o eve Op ents

‘willy-nilly” and readily accepting degradation of our stand il
Mr. BLANCHARD:  Whilst I deplore the American style ¢
hyphenation where any fourletter word can be hyphenated,
feel the point Mr. McIntosh is making shows a lack of educatiol
in the younger generation which has come into the printin
trade. 1 have deplored this time and time again at meetings
have attended. Lack of education, particularly on the English side
is deplorable. Any master printer here this evening could
without his tongue in his cheek that many apprentices comin
into the industry do not know the rudiments of pure English.
Mr. P. GARDNER (Northumberland Press Lid): I woull
like to make one rather basic point reverting to the question of
whether you are going to be able to get young female COpY typist
producing lashings of unjustified tape. I think it would
advisable for people to know what the cost of a high turnover
labour is before they think too seriously about this. It is wortli
finding out exactly what it costs them to hire and then train ;
their own particular house methods a person at any particuli
job. They might find that it works out far better to re-traifl
craftsmen. It is far better too to think about this at the beginning
because, even if you are going to pay mere for it, that is prefers
able to putting up with a very high turnover of labour.
CHAIRMAN: In drawing this session to a close, I am very
much obliged to all those who have contributed to the debate.
think you will agree that it has been a most enjovable session.




CHAPTER 4

Some Programming
Developments
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CHAIRMAN: T first knew Charles Ross a few years agd
when he was Manager of the NCR Financial Computing Centre
and successfully bullied my firm into taking on a guinea-pig
role in reproducing the computer processed data for gilt-edged
lists of certain stockbrokers. At about the same time I also sa
him working on a development study of the back pages of the
Financial Times which we printed. These were the pages
mentioned yesterday by Mr. Milner. It is because of the very
practical work which I know he has actually done on these
subjects that I look forward to hearing him speak to-day.

Mr. C. T. ROSS (Computaprint Ltd): I feel that half my
task—commercial programmes available—has already been done
for me by Mr. Duncan in his exhaustive and, if I may say,
excellent article in Penrose. In looking at the programme for the
rest of the day it is fairly clear that we are going to be told a lot
of detail about a number of the programmes which are availabl

I can, a clearer insight into the problems and techniques
actually working with computers. To do this I am going
explore just two specific problems which I think will show the
sort of atmosphere in which a computer user lives.

A number of people have already said—and I can only repeat
it—that we are only on the brink of the computer age, and the
decisions which we make in the next year or two will radically
affect the speed at which we are all going to benefit from this new
form of power.

Choice of computers

I'vervbody has talked during this conference about com-
puters, but computers cover quite a large subject. There is a
vory wide range of machines, developed for special tasks. There-
loie, vou cannot just say, ‘I will have a computer’. The very first

lecision which anvone has to make, if he is going to do anything
with computer typesetting, is which computer is he going to use.

Iirst of all, therefore, I want to follow up the problems which
ae involved and the decisions which flow from this point.

Secondly, T want to look at the subject of the control of accuracy
{4 computer typesetting system, the whole job from beginning
(0 cndd. This covers that area of proof reading and proofs which
wemed to cause a lot of discussion vesterday. In discussing it 1
i going to talk about a system which makes the computer proc:f—
tead its own work. By going into this question in detail, it will
show up a number of the strengths and weaknesses of computers
ruther better than if 1 talked in generalities. I shall also be able
tor illustrate this particular point from a job which is being done
vviry week in this country.

o hegin with, then, let us consider the start of a computer
jproject. One problem facing the prospective computer user,

whether he is buying a computer or whether he is using time on
wimcone else’s machine, is the wide variety of machines from
which he can choose. Not only are there a number of different

types available from different manufacturers but w_ithin ea&ch
type there is an almost infinite variety of specifications 1\.’131ch
ke a very considerable difference to the capacity of a machine.

I o take an example of this, a small specification machine may
linve a small Immediate Access Memory. Returning to what Dr.
I'idwards said yesterday, I am referring here to the ‘memory unit’.
I'erhaps not all of the programme will fit into that Immediate
A\ccess Memory. This means that, as the job is done, parts of the
programme have to be transferred backwards and forwards
hetween the Backing Memory and the Immediate Access Mem-
ory. This is a well-established and effective technique but it is
very time-consuming, and time is money. The larger specification
machine might well be able to accommodate the entire pro-
gramme in its Immediate Access Memory. Generally speaking,
the larger the machine, the larger the Immediate Access Memory.
IHowever, the programme we have written for the small machine
may well take just as long on this larger machine because
without touching the programme it will still take information
bickwards and forwards since that is the way it has been written.
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On the larger machine the cost per hour is probably twice
three times as much.

Amending a programme is a dangerous business. It can i
likened to sewing a patch into a tapestry of a crowd of people

After much detailed care and close work fitting the patch inw

the old tapestry strand by strand and stitch by stitch, it is quité
possible when vou step back and look at the tapestry as a whole
that you have left out the legs of some people and the heads ol
others. In a tapestrv this may not be important but in a com
puter programme it is going to be serious. The embarrassing
thing about a programme error is that it may not be obvio
immediately: it may only come to light a month later.

There has been a steadily growing tendency for sections
computers to be interchangeable; units that work on one siz
machine will work on another size machine, but it is only wi

the ranges of computers which are being announced currently

that true interchangeability has arrived.
The problems of which size of machine to opt for in the earlic

stages arises right at the very beginning of a computer project. It
is a mistake to think that you can just try anv machine and hope
for the best. To use a very large machine will give the smallest
cost per unit of operation but one may well find that one is then

restricted to using only computers of that size or equivalent sizes

In the case of a breakdown or an extended period of main:

tenance, the nearest stand-by machine might be far away. On the

other hand, a machine more in line with present requirements

might soon prove to be suffocatingly smiall.

Programming

A similar problem arises over the decision how to construct the:

computer programme. I should like to continue with my analogy:
of sewing a tapestry. The computer programme is made up of
many hundreds of tiny little steps. In themselves each of these
little steps is almost meaningless but these build up to patterns
and bigger patterns and. eventually, to a complete production
job. Like a tapestry, a [inished job may be neat and elegant or
untidy with pieces worked over many times with parts obviously
unpicked and resewn and it may be a curious shape with bits
built on the top or sides so that it is not a nice square tidy
operation. To do this job a very considerable knowledge is
required of what vou are computing with. In other words, the
programmer requires a very considerable knowledge of the job ta.
be done at the printing end. The effort required to get a compli
cated computer job running is very considerable. When the job is

Qo

wiually running, the optimum is that one should sit down with
{liv computer people knowing about typesetting and the type-
Witing people knowing about computing and write that com-
plote programme again. Of course, many people do not, in fact,
Wiy this because it is a very heavy capital cost but the savings can
I (lvamatic, not only in the computer time used but in the
Whole svstem. Both sides must know what the other side does. In
wveryihing that is said about computing, I do not think that this
Wipect can be stressed enough.

(i1 umstances are now beginning to change and these effects
il 1o snowball. More and more small programmes or sub-
joutines are being constructed. Usually when a programme i’s
fiis written it solves a particular problem only, but after experi-
gice of running that programme has been gained it can “:1th
wie care be turned into a general purpose programme, solving
fiiny problems of a very similar nature. There are at the present
{lme, Tor instance, some six justification programmes which fal_l
it this group. Our would-be computer user may be in a posi-
tlon 1o choose from many existing programmes to help him get
ol the ground, but regrettably here comes another problem.

\+ computers have been developed. so different programming
imethods have evolved. To start with there are two completely
diflerent methods of storing information in a computer, even in a
digital computer. One school of thought says that if you are
woring a number, 1234, you store that whole number, one
ihousand, two hundred and thirty-four, as a pattern of about 11
fiiry digits or bits. On the other hand, other manufacturers like
{» cole each character—the 1, the 2, the g and the 4—separately.
Il needs to be four or five bits. Therefore, one system uses 11
hits and for the same number the other system something like 20
hits and a totally different pattern. So you can see that you
gannot just take the programme for one machine and put it on
another for that very basic reason, if for no other.

\uain, one group of manufacturers tends to like the idea of a
programming technique where each instruction does the tiniest
possible single job: the principle is that the whole system is more
dmple. Other manufacturers design for more complex jobs. They
i some of the work for the programmer and do a number of
pperations within the one instruction. _ .

I hese two sets of groups do not mix, which immediately gives
you four different techniques. Nearly every manufacturer has
developed his own techniques within those groups. )

I'he knowledge and experience which has been .gamed by a
group of programmers for one ]mrticu]ar machine is, of course,
¢xtremely valuable to a group of programmers building up a
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similar scheme elsewhere. However, returning to our tapestry,
is very clear that it is one thing to give someone instructions
how to sew a tapestry and a very different thing to set down i
actually sew it. The situation is exactly the same with a compul
system. Talking about the system which has already by
planned is very helpful. Actually writing the programme
then testing it (to use our expression, debugging it) is vel
different. Therefore, at the present time the vast amount |
experience which has been gained in solving particular jobs ¢
only be, and has only been, exploited perhaps to one or two [
cent of its potential. It is true to say that a number of compulg
have been bought because of the programmes which have heg
available for the machine rather than because a particul
specification is the best one.

eient boxes or lines, and as you go through the programme
i teler to the piece of information in line 706, and so on.
wever, remembering those numbers is quite a job. You ﬁ_nd at
Al o1l of the programme that a certain piece of information is
Luger than vou originally thought, and you need to use the box
Wwisl door. The box next door has something else in it so you
v 10 move everything else up. You go through your pro-
wimme and amend every reference, and perhaps write 3607,
Jtend ol g706. You could, therefore, go one step further and
Sler 10 all the items which you are dealing with by a set of
Atiers. Then at the end of the programme you decide how big
Juih picce of information is going to be, then decide where you
Wi going to put it. You can then get your computer to put in the

wiect numbers where vou put the letters. It is much easier to
Swmenber for line length ‘LINLENGTH' written in your pro-
grmme than 3707. ) _

et us take a small example of this. For instance, the boxes
wittnining the widths of the characters would be referred to as
WD 111 followed by the letter required. You could refer to the
uiimber of each type character found in a line as CHFOUND
(L for character). At the end of the programme the size of the
tiinbiers is worked out and the box numbers assigned. Therefore,
ihe justification programme when it is written down might
wppear something like this:

MULT WIDTH “O°. CHFOUND “O
ADD TO LINLENGTH
REPEAT O=A THROUGH Z

MUIL 1 is our programme which says multiply. We want to know
Wl to multiply. We want to multiply the WIDTH by the
(imber of that type of character found, CHFOUND. Then we
it in ‘O” meaning a number to be further defined. )

~ Ilaving multiplied each letter by the width of that letter in the
inecasting machine, one then wants to add it into a total to find
e to1al length of the line so one puts ADD TO LINLENGTH.
We want to repeat that operation for all the characters in the
wlphiabiet so we say, REPEAT O=A THROUGH Z. You can sce
ihat it is fairly easy to remember what one is talking about at
sach stage and one is not getting too confused with a whole series
ul ninnbers. .

Iliving got to the end of your programme, you decide th.at the
widih of a character found might require so much space in the
wmputer. The line length is going to be larger as you add all
ihese numbers into it. Having given numbers to these various
jieims. vou would then proceed to list all these names which you

Auto codes

Yesterday, Dr. Edwards spoke of ‘auto codes” and auto-codin
techniques. It would be helpful to go into that a little furth
because it is very important. To reduce the problem of writiy
computer programmes the idea of the ‘sub-routine’ has heg
taken rather further. To carry out a multiplication on a simjpl
computer can be done by a loop of instructions built into (I
machine which takes the number to be multiplied and adds th
into the answer box; it then subtracts a one from the multipli
which is then tested to see if it is zero. This test instruction taki
the computer round and round this loop of programme until tly
multiplier is zero and hence the multiplication has been doy
correctly. Every time the programmer wants to multiply he ¢
write out in detail the four or five instructions. However, we il
human, and in writing out that little set of instructions eve
time we might make an error, which will catch up with us in th
long run. On the other hand, you could write out a set ¢
instructions, which might be a little longer than the simple
loop but which covers every possible multiplication with ever
possible size of numbers which vou are likely to use. Then whe
you want to do your multiplication you call for that little sul
routine. You might go a step further and refer to it as ‘MUL'L
You could write that in your computer programme and then ge
the computer itself to bring down vour little subroutine whe
yvou say MUL'T.

I would like to take that a step further. If you are writing
programme—say, a justification programme—and you are calcl
lating the length of a line from a number of characters, you ¢
store all the values of the widths of characters, and so on, i
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had given. You would give these to the computer coded inf
paper tape and the computer itself would turn it into the sort i
programme which the computer would work on, and whidl
people used to write until quite recently. In fact, that little jol
written out directly would be something like 50 instructions

would normally be written like this: g0 : 16, 05: 11.43: 107214

It is much easier for someone who has spent all his life doing o
particular job, typesetting, to write these letters than to write th
numbers. Conversely, if he were a mathematician it would pes
haps be easier for him to write numbers than to write letters,
know which I would prefer to do!

The computer programme which, I was saying, converts 1
into the numbers used in the computer, is called usually a ‘coml
piler’, and the words quite frequently referred to are an ‘aulf
code’ or a ‘programming language’. Theoretically it is only o
step to write different compiler programmes for the same la
guage for different computers.

Let us go over some of the points we have been looking

First, there is the problem of the firm starting on the small

machine which then wants to use a bigger machine. Without maodi

fication the programme will run just as slowly on a big maching

as on a small machine if it is written in numbers, but if it
written in words, it is put in the compiler for the big

machine and the compiler will decide where the programme goes,
and perhaps that same programme will run in a quarter of the
time on the bigger machine. That is the order of magnitude,
Again, if the irm wants to use the machine next door because the

machine has broken down, the programme is run through i
new compiler. It is all very simple and straightforward. That
means that the programmes written and tested for one machine
can actually be used on another computer.

Immediately you say, “That’s all very well. T write a pros

gramme and half kill myself. T spend thousands of pounds and

the firm next door comes in and pinches it.” In fact, far from

making it easy for others to come in and copy the pioneer, thiy
means that the pioneer can sell his programme to others if he

wants to and get back some of the expense incurred in writing il
He might even make a profit from writing the programme. O
the other hand, he can still keep it if he wishes to. Further—and
this is the important commercial aspect—he has written it; he ha
it working perhaps a vear earlier than his competitors.

Sadly, however, and perhaps not surprising to relate, thiy
utopian situation of programmes running on all different
machines does not completely exist. The first reason is a practical
one: compilers have not reached the degree of sophistication
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Wt is necessary for the complete interchangeability of pro-
yiammes between computers. As computers are designed in
wine cases for different sorts of problems, it would be very in-
ulicicnt indeed to run one programme designed for one type of
lgltil computer on another one. However, there are many com-
wiers which are broadly similar where this ability would be
jwinendously useful. The other reason is that manufacturers of
winputers, being human, and also being in I)usine.ss in competi-
tit, have tended to develop their own programming languages
with compilers for their own machines. You have dilferem types
ul computers, different types of programmes and different types
ul Lingnages. However, by virtue of the fact that on occasions the
(istomer is right, one language has compilers written for it for
idlflerent machines, certainly all the ones which people have men-
tloned to date. This is a language called FORTRAN, which was
doslgned originally for solving mathematical problems, hence
POtmula TRANslation. That has itself got four different
virleties or four different generations, to be specific. However, it
lin heen expanded. The fourth edition has been expanded to
luve Tairly substantial data-moving facilities. It has, in fact, been
iined by one person in writing computer typesetting programmes;
lio lis only used this language. o

I'he printing industry as a whole has a great opportunity in
soiming to the computer world rather later than, for example,
winthematics, where there are thousands of sub-routines and pro-
prwmmes written, working, and tested, which can be llﬂt.?d..lf
iveryhody in this country involved in computers for printing
decided to work in the same programming language, then the
e of computer development in this industry would move
,nm.ml something like ten times faster than if, as is much more
likely, everybody moves ahead in his own system, and his own
nrn-,:.ernmiﬁg methods, which are only of value to himself. It is
Ilil{'lr'nling to note here that the people who will gain. the most
tiom taking this decision will be the ones who are going to put
ilie most effort into building computer programmes in the near
fiitie. The reason for this is that by working in a unique
programming system an organization is building obsolescence
into itself and storing up for itself tremendous trouble, because
ut hest that company is going to limit itself in the future to
(mputers from the same manufacturer. This may be no dl?,—
wlvantage but it could be very important indeed. At worst, if
ilere were further radical changes in design, which is highly
l{kely, it might not be able to take advantage of these without
Wiiting the computer programmes all over again for the new
i hine. That would involve a truly enormous cost.
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Let us think for a moment of what was said vesterday.
Duncan said that he thought it was a good idea to use th
accounts department computer for typesetting. All right, but the
accounts department system presumably has been bought to
the best possible job for the accounts department, which may Iy
the best system for doing typesetting but it is very likely that it i
not. So you build up a number of programmes on that maching
and then you decide you want computer typesetting. You i
either stuck with a larger edition of the same machine or yo
have to sit down and programme right from the start again fol
the machine which will do the best job for typesetting.

Coming back to the Airways Guide, we were told yesterday ql
the complexity—and I can believe it—of writing the programimg
for the Airways Guide. Now we hear that perhaps that compan
might itself buy a computer. However, now they have mng
choice as to which computer to buy: they can only buy tl
computer for which that programme was written unless,
course, the Airways Guide programme was written in one of
these languages which can be converted from one compute
language to another, in which case it is all right. At the begin
ning of any project it is important that these long-term thought;
are taken into consideration.

I should like to talk for a moment about going to a computer
centre. Someone said yesterday that he was planning to go to i
computer centre for something. At this stage, quite reasonably,
he has not the remotest idea whether it is the right computer for
his job. He builds up an enormous quantity of work which can
only be processed on one machine. If by chance that happened
to be a computer of £3 million to £5 million, he is going to have i
job to justify that when he wants to buy his own.

The accuracy of computers

I turn now to the second subject, the accuracy of computers,
meaning the accuracy of man in connecting up, putting the dat
in and rolling out reels of tape, and the accuracy of composing
machines. '

There were many comments yesterday about proofs; first
proofs, page proofs, galley proofs and super-quality proofs. I think
the consensus of opinion seemed to be that a final proof after the
last typesetting was vital; indeed, one could say that this was stated
categorically. T disagree completely. In my opinion, the days of
proofs and proof reading are very definitely numbered.

Let us look at the three phases of printing by a computer. The
initial problem is to get a string of words into the computer’s
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wemory accurately. One is interested in characters being the
tpht characters in the right place with the right full points, and
w on. T'he problem of in-putting data into a computer has
(wercised the minds of the computer world ever since that world
wis horn. It is of the utmost importance that we can get informa-
{lon into a computer accurately, and be certain that it is
secnrate. T am going to leave that point as we shall presume that
il Iv possible to get information into a computer corrcctl.y. )

I'he second phase covers the problem of the format in which
(li¢ linal print is to be presented. This stage has the problems of
lisuse style, page size, point size, measure, cast-off and one can
iiclude justification, hyphenation and the computer operations.
lin a1l the work we are doing at the moment, with one exception,
we are advising at this stage that an accurate proof is printed to
theck the accuracy of the parameters, or terms of‘ ref{f:fenc_e, set by
ile cditors, to tie up any loose ends in the justification and
liyphenation. .

I'he third phase consists of converting the output of the com-
puter into the image which is placed upon the press. One here
stmbles across a problem which is a little difficult to explain.
I'he computer has no ‘common sense’ whatsoever. It does not
fiunve the remotest idea of what is coming in. 1t goes through.n:s
wis of instructions quite unaware of what it is dealing _w;th.
While the computer programme is being pl‘anned and written,
almost any degree of flexibility can be built into the system, but
ince that system has been completed and tested and put into
1!I1ulll('l’.i0ﬂ,. it is utterly and completely rigid within its terms of
jelerence. This is tremendously different from a room of comps.
Vou cannot shout down the line and sav; ‘Hey, I've changed my
mind’, because the computer is not listening.

Within this framework a computer can check its own opera-
tions to the nth degree. Therefore, while the data are in the
memory of the computer, the programme can keep the data
completely accurate. When I say that, I do not mean gg.g%
securate, I mean 1009, accurate. Once the data have got outsqde
ihe clutches of the computer, the same regretfully cannot be said.

(omputer output for printing at the moment, as we heard
yesterday, is either to a high-speed line printer or to paper tape
which does something else, or possibly to punched cards. The
mechanical parts of these pieces of equipment are Pnderstand‘
ably open to error. The high-speed line printer is going at 1,000
lines a minute, mavbe more now, and there must be—as ther_e
are —very efficient ways of checking back what the computer is
iloing. There is a limit, however, to what metal_ and springs can
le expected to perform. Again, if you are punching paper tape at
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300 characters a second, which is now quite feasible, you il
cutting holes with pieces of metal, you have got springs Wil
everything else, and it is expecting a bit too much that the
machines should not from time to time make the odd ern

I have no intention of quoting the error rates for various piec
of equipment, such as the linecasting machines or the ph
composing machines. Let us just say they are not 1007}, accuril;
In every system so far, the medium of connection between (i
computer and typesetting equipment has been paper tape. Whey
you punch paper tape it is possible that all those punches do nul
come down every time in precisely the right place. Let us be cleq
about this. The accuracy is incredibly good but error is possibk
Next, you read the paper tape. You can read it photo-electrically
or you can feel it with little pins coming up. The first method _
better than the second. If you can imagine a computer which
about to punch 300 characters in the next second, the pull oy
that paper tape is very substantial. It does not follow that the
spacing between each code is going to be good enough for the
reader next down the line. Therefore, there is a prime source of
error, let alone the errors created after the paper tape has heen
read in a composing machine, where the worst culprit is the
gravity-powered linecasting machine. Because these errors can hi
introduced from outside, proof reading is still necessary at the
end of the computer typesetting operation. But proof reading iy
thoroughly unsatisfactory. If we look for 1009, accuracy in all the
mechanical equipment, then perhaps we could think of doing
away with proofs. I do not think I need to go into the advantages
of removing those stages here. Let us just say they are Fairly
substantial, not just directly in removing the need to check t
work but also in the time taken to do the corrections.

A year ago we ourselves were faced with a particular problem;
we were generating statistics from which Europe's bankers were.
going to move large quantities of money. We had to print these
and a mistake would have been a very expensive error., What iy
more, looking at a lot of figures is, perhaps, the most difficul
proof-reading operation of all. We did not feel we could look a
the first line and the last line and say that it was all right. To

make matters worse, time was at a premium. The system we have

developed gives us a mathematical undetected error rate fro -
the memory of the computer to the press of less than one error in

100 million characters. This particular system has opened our
€yes to an avenue of economy which in the production of books
and other printing work could eliminate completely the need for

proof reading.
This typesetting system is basically the same as we demon-
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Wintedd 1o the Institute of Printing in .1962_. but we have taken
st development somewhat Further. First of all, the computer
geiieiates in its memory a line of infc_nrl?muon to output. The
Winiputer produces paper tape and, as it is punching, it adds up
e values of each code, just the binary values of every single
tiitacter, whether it is a character or a function. At the end of
vuth line the programme puts that total out on thf: tape. At the
vl ol o page, the programme tells t-he operator it has finished
e page, and the operator takes this piece of paper tape and
Wiinediately puts it straight back into tl'{r:: computer again. The
pinprder has a simple programme which _r-::ads through [hal.
e, acdds up all the characters, not attempting to say wh_at they
ait, and checks the total at the end. When this tape is right we
fuke it 1o our typesetting device, which has an input unit, a
witing unit and an output punch, the output punch operating
fion1 the mechanics inside which create the image. Here this tape
Wys print a ¢4, so it prints a 4 and punches a se::ond tape. At ?he
il ol the page we compare the two tapes. We are comparing
whit we have asked to be produced and what hus' been pl‘ﬂdu(ﬁ.{fd.
Il ihere is an error, the computer prints out a little note saying
line g, 7th character might be an error’. In the year we have been
iinning this svstem we have discovered Sﬂm(’:thl‘llg lnkerien errors
ivenly spread over the whole system: two in ‘output’, three in
Anput” and four in the checking system.

We have, therefore, provided ourselves with a means of km?w-
ing what we have done. We have used the 1_11:1the:11-atu::}1
vipability of a computer to check up oll_snmethmg which is
totally unconnected with the computer. It is a very simple le'ch-
filque. Tts main advantage is that we know where we are. You
will say that the final proof is a check not only on accuracy but
on llwlquaiity of the work, the spacing, the caps, thej cast-off.lthe
liyphienation, the quality of the image, fmd so on. Currently m-a
mre checking all this with a proof, as I said, but let us have a look
it these things. _ -

Spacing, house style, caps, whether things are indented cor-
rectly, whether we have three hyphens consecutively at the end of
i line, and so on, are all programme considerations. When we
irust the programme, we then do not need to check the prgnf to
see that it has indented the paragraph correctly and that it has
not started the top of the next page with the end of a paragraph.
We do need to check that the string of words is correct but, as 1
s, that is right back at the beginning. When the T.-.-'-:_:-rds are
tight and the programme is trusted, no p_mof reading is neces-
siry. The typesetting, computing, electromc‘pmc!fmg and print-
ing can be integrated as one smooth production line.
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We have talked to a number of manufacturers about the (A
bility of this feed-back system, and we are getting somewhen
with some of them.

In closing, let me say that we can see that the computer ¢uf
help us gain accuracy in all the operations inside the machin
and outside the machine. It can help us write our programmes, [
can help us organize our factories and, if we let it, it can help
organize our whole industry. I hope that by taking these (wi
examples I have highlighted the limitations and the potential
these devices. The potential goes much further than jun
hyphenation.

Standardize—now!

However, the amount of knowledge and experience in thiy
whole field is and will continue to be quite small and hard 1
come by. If the printing industry works together on these proly
lems, particularly by adopting the same programming langua
and the same coding ideas, and coding systems, that precious
effort, instead of being frittered away by a dozen teams tackling
the same problems, could build up a solid body of producti
knowledge which could help the industry to attain a command
ing position. Real co-operation could save this industry, without
any exaggeration at all, millions of pounds.

The Institute of Printing has set up the machinery in the form
of the Computer Typesetting Committee to help with this proh
lem. In due course this Committee could encourage people 10
work on different problems and different aspects, and act as &
clearing house for actual work done. It is only to be hoped that,
in this multimillion pound industry, managements will be
sufficiently farsighted to take this opportunity. There is one
word of warning. Just by good luck we have that opportuni ¥
now. It will never return.

CHAIRMAN:  Your applause reflects the great interest in

the paper we have just heard. We now have some time for
questions.

Questions to C. T. Ross

Mr. A. BEAVEN (National Cash Register Co. Ltd): This i§
going back to the auto code special-purpose assembly language. |
was interested to hear that Mr. Ross feels you can get very much
better results than Mr. Barber seems to expect on auto codes. |

the light of this, I would like Mr. Ross to tell us about his

practical experience with Fortran, since at the time he started
his experiments the machines on which he was working had all
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il it least Fortran and Algol compilers or translators available.
"l lie didd not use Fortran, why didn’t he?
Mi. ROSS: The people who have been using Fortran for
iinting operations have been doing this at MIT. The reason

liy we did not use Fortran in the NCR Computing Centre
win that when we were concentrating on looking at one set of

suipment, the need for using general purpose auto codes was
il so apparent. One’s interests there were largely in selling one
wi o computer equipment. From the need to l:!u].' my OWIn Coml-
jiter now and, therefore, to look at the entire range of the

warket, some of these problems come rather more sharply into
Winpective. '

Mi. C. F. NASH: (International Printers Ltd): I wonder if
Mi. Ross would care to elucidate the point about his correction
wiethod by the feed-back in the computer system. As I understood
i, the final output tape was refined by a process of feed-back
ielerence through the computer to produce a final tape which
Wi very, very nearly, 1009, correct. Was thi_s tl‘h: qnly form of
aitput or did he actually produce film or a printing image at the
e time?

Mr. ROSS:  The operation is, first of all, to produce all the
siswers in paper tape number one. That goes back into the
tomputer to check that the punch on the computer has per-
lormed accurately. Number one itself goes into the typesetting
device. At that point we produce a black image on a white piece
ol paper or litho plate. Paper tape number two contains what has
liecn put on to that master or piece of paper, and that goes back
into the computer as a check against what has appeared in the
iypeselting process.

I'o show how this technique has developed from the com-
jpuiting side, we use paper tape number one again the follow}ng
week to go into the computer at the beginning of the calculating
wation, and we use last week’s output as a gross error check on
this week’s statistics. This gets over the problem of a computer
luving a hiccup. )

Mr. V. CORRADO (Mergenthaler Linotype Company,
115.A.):  You said that you had a frightfully simple solution to
liwphenation. If the answer is do not hyphenate, would you
cxpand on it? ] .

Mr. ROSS: Certainly. Luckily the answer is not ‘do mnot
hyphenate’. One thing about hyphenating if you are looking for
perfection—as in the words, pre-sent, pres-ent—is that you must
ut some stage bring in a human being. The advantage of the
lLinasec is that as a last resort a human being can make the
decision. You can do quite a lot of hyphenating by the computer
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where there is no doubt about what vou are dealing with. How
ever, in any book there is likely to be only about 109, of the ling
where a word is hyphenated. The computer can xer\ cheaply g
through its magnetic file and hyphenate as it needs to. Where th
computer has any doubt, if I can put it that way, it can print.oul
the word involved, with indications of permissible hyphenatioi
points. This would be a cheap and simple process. It is then |
to an individual to decide precisely where he wants his hyphen
You can put that back into the computer, and vou have go
hyphenation part by computer and part by human being. That |
a simple and inexpensive system to design and organize.

Mr. J. D. BESLEY (H.m:il Warson & Viney Ltd): Thi
method of feed-back to determine errors would not cover th
initial errors introduced by input mistakes. How do vou attack
that problem?

Mr. ROSS: I tried to divide the problems into (1) getting il
string of words into the computer, and (2) getting them set con
rectly. 1 did not attempt to cover (1) as it is to be covered in i
discussion of keyboarding and input later. If you do not get i
satisfactory answer later I will come back to it myself.

Mr. J. McCAUSLAND: Would Mr. Ross explain how he com
pleted the production of the yellow sheet which he handed round¥

Mr. ROSS: The perforated tape produces the figures. Tl
vertical lines, the column headings and the descriptions down tl
left-hand column are pre-printed on to a paper lithographii
plate. The ligures go in on the typesetting process. We have i
extra little system to ensure that the correct lines are opposite th
correct pre-printed information. That paper plate goes straighi
on to an R.zo.

Mr. B. R. HATVANY (Burroughs Machines Ltd): With
spect to your second tape, Mr. Ross, what action is it in your
typesetting machine which activates the punch mechanism? T'hi
action should obviously occur as near as possible to the output ol
the typesetter. More important, the production of all your papel
tapes would be obviated by the manufacturing of a compari
tively simple link connecting all typesetters direct to the com
puter via a bulfered data communication network.

Mr. ROSS:  As regards the first point, this device is a type
setting device and is of a similar nature to a typewriter. Ty
second tape is generated from the movement of the type bl
coming into contact with the litho plate. It is quite possible whey
the type bar comes up that it does not actually strike the lithy
plate correctly. This we can do nothing about. We merely know
that the type bar has come up and the right part of the b
should be at the litho plate.

\« regards your second point, yes, we could link the typesetting
levices to the computer on line. I suggest it does not follow that
liociuse you have got them on line to the computer you would
sxclude errors. We do not do this for the reason that if vou keep
all your units separate, a breakdown in any one unit does not
o everything. We find with this check-back system, which is
yery simple, if one typesetting device is not uoerg properly we
(un casily take it out of the line. We have nothing of a non-
standard nature. From my expeucnce of this, I feel that having
it transmission  lines dlreclh into a computer just adds
fiiother problem.

CIHATRMAN:
W ovss =Ig£ii[1.

M. Colin Barber will now speak to you. He is, in effect, an
gngineer turned printer. He has with him his colleague, Mr.
Arclier, a trained printer who has taken up this specialized
forin of engineering. I will first call upon Mr. Barber.

M G BARBER (Roc.appl Inc.): This paper involves three of
(e programmes currently in production use in the United States:
ile frst is the Perry programme for the hot metal linecaster;
(e second is the Perry Publications programme for the Photon
h14. and the third is the Rocappi system. The Rocappi system
i « combination of all the logic procedures which we have
ileveloped in the other two programmes—plus.

I am afraid we must stop now, thanking Mr.

Perry programmes

I he Perry hot metal system contains some 3,000 combinations
of 1ypographical niceties, things like line length, indent, and
w on. The Perry Photon 515 went from the order of 3,000 up
(o the order of 1,000 miI]mn This involved leadmg and a great
ileal of layout combinations. The Rocappi system is currently of
(e order of 10, We are hoping within six months to extend
this 1o the order of 10%%.

I would like to draw your attention to the fact that I am not
i printer. Two years ago 1 did not know what a pica was; 1 had
heard of one. I have worked with some very clever
printers, printers who would not dream of letting me’ch‘ange a
sngle concept. It has been our habit at Rocappi—it was
firced on us initially and I have grown to like it—not to try
wil change any standards in tvpc-gnplu Our hope is to
simulate thc craft. This is the way we see it. We do not want to
liave to introduce anything which will be any more revolu-
fionary than the computer itsell. We want to keep the same
make-up procedures wherever we can.

Hever
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I have one or two notes here on topics which have
mentioned previously, and I should like to go over them v
quickly.

The first concerns error detection in paper tapes. I could #i)
that it would be possible to devise a system to realize whethe
or not you meant ‘chunk’ or ‘skunk’, according to the text imme
ately adjacent to the word. I am sure such a system could
devised. The problem would be that the diagnostic interig
gation which would be required would most certainly exceed
the logic that the rest of your programme required. A poinl
worth realizing, therefore, is that computer memory is physically
restricted. Fair enough, you may say, we know that there is ng
such thing as a g million pica line; someone has obviousls
made a mistake. This may have been a 19 pica g point line o
something of this sort. Interrogations of this kind can and hay
been incorporated into computer programmes. You must realis
that until computer memory becomes infinite, interrogation [of
error must be limited. Let me say also that the timing ay
sociated with these interrogations—although we talk in terms o

milliseconds or microseconds—the simple steps described thiy

morning all take up a material amount of time. I would like

give you one or two instances of this for the programmes as

whole when they are accumulated. The Los Angeles Timg
programme, for instance, operates 8 point 11 ems at goo chal
acters per second. The Rocappi system does not go that fast. Wi
are doing a lot of other things which the other programme dig
not do. As a consequence, for the same text we go at about 2a

c.p-s. For the Perry system for hot metal typesetting the speed I§

8o c.p.s. This is because of the processing time within th

computer. The magnetic tapes which are used by the Perry
system read and write at 10,000 characters per second; however,

the processing speed through the computer is 8o c¢.p.s. You m
realize that any operation, in particular these diagnostic intets
rogations, take a great deal of execution time in memory.

I would also like to say a few words about sub-routines and
automatic languages. A sub-routine really is a sequence of logit
which is going to be used over and over again. If you did nat
put it in a sub-routine form, every time vou wanted to execu
this particular operation vou would have to write down thosg

instructions in memory, hence consuming your memory, apatl

from generating more errors.

Although an automatic language (let us take Fortran) gives the
engineer, the printer or any applied scientist the ability to cony
municate with the machine after a very short training period, the
basic machine language which is generated from the compiler in
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Wiiictions is very wasteful in terms of memory and all l].lt‘ more
wasteful in terms of time of execution. No one is going to install a
Luipuier unless he is going to save money by having a com-
jiter. 1T a computer could only operate at ten characters a
Wwond, we would not be here. It is because computers can
B at rates of 8o, 200, 00 characters I}Fl' se-::c-m_i on justifica-
{on and hyphenation that we are here. This speed is d‘lC[atEd by
¢ number of instructions and the way they are given. Any
inpiler generates an enormous amount of redundancy. I think
I v penerally accepted that a compiler merely demonstrates
feisibility or should be used to execute onc-off procedures. It is
il the stressing of gears or the bending of plates, and problems
ul this kind, where you have to employ engineers who do not
wint 10 be bothered about optimizing a computer programme but
W (he same time have to rely on a digital computer, that
wintholic line language really means sametlhing.

With that preamble, I would like to discuss the three systems
i (uestion, .

I'he programme for Perry on the hot metal linecasters was
waited in October, 1962. Two men were assigned and the
project was completed and in production by the middle of
Junary, 196g. 1 say ‘in production’. The night foreman_used to
teur his hair and he became almost an alcoholic! We did go to
production in January, 1963. It was only through that man and
yther composing room staff that we were able to de_termme the
dolicicncies in the system. The consultant made available to me
4t I'erry Publications was a man called Robert Spearman—a
i with a vast amount of experience. It was written primarily
for straight matter for newspapers. It involved 1z fou_nt
line length combinations, typically 8 point Regal on 11 pica
liine. Similarly, the programme could operate on cl-asmﬁed ads
i double column material. The programme required 20,000
wemory locations of an RCA gor computer, 6 magnetic tape
Jlations, a paper tape reader and punch and a high-speed Anelex
Illllll&'l. .

| would now like to say a few words on hyphenation. Mr
Perry was very anxious not to mis-hyphenate anyone’s name. I
(link there are about 20 newspapers and magazines over the
length and breadth of Florida within the Perry Organization. }_it
(it time, no one had a method of character interrogation in
urder to determine points of hyphenation, and we deu_cied to go
wlone with a stored dictionary. The dictionary was derived from
Welister's Dictionary and Webster's Geographical Gazetteer, a
list of names, the Palm Beach Register, and a list of local street
jumes. In Florida you have all these funny Indian names
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which you cannot hyphenate correctly according to any logi
rules. The point is that these words did go in and we foum
that we could hyphenate accordinglv. Statistical analysis sho
that the points after the third, fifth and seventh characters yieldd
the correct points of hyphenation more often than any otly
positions. As a consequence of this, although all words wel
included on the dictionary master file, words such as dic-ta
(splitting after the third and fifth) and a-ba-cus (the first hyphe
you can forget because you would never hyphenate with il
character on a line), demonstrating three, five, seven splits, werg
actually omitted from retrieval files other than the master, thi
idea being that if a word was not found in the dictionary Vol
automatically assumed that it was right to split after the thinl
fifth and seventh. This meant that we had less words to store |
the dictionary.
At this point, the Perry hot metal machines were being drivel
by hand-justified, Fairchild perforator produced tape. Someon
asked a question about storing tape the other day. I wish yol
could have seen two weeks hand-generated justified tape. We
were knee-deep in tape! This tape, having been accumulate
was put through the computer and analysed for words in excem
of five characters. This having been done, I was able to ox
tablish an order of occurrence with respect to the first cham
acter. In other words, I discovered more words started with an ‘s
and a ‘¢’ than with an 'x’ and a Z. Dr Edwards was telling
yesterday about retrieval. If we can arrange a file for retrieviil
in such an order that we can gei out the most commonly
required words fastest. then we have gained something,
Therefore, this is what was done. A hierarchy chosen from
some 40,000 words was developed. This hierarchy was arrange
symmetrically. In other words, say 1 had more words beginning
with s" and ‘¢’ than with X" and 'z, I would re-arrange tha
hierarchy so that s’ and ‘¢’ occurred in the middle and “x’ and
'z’ on the outside, and within a first letter group everything iy
in alphabetical sequence. As a consequence, the dictionary
was such that words beginning with "x' and ‘z" were positioned
at opposite ends of the file and ‘s’ and ‘¢’ in the middle. From
the developed file, words within a first letter group we
distributed in quadrants on each of four magnetic tapes.
quarter of the words beginning with ‘¢’ were put on one ma
netic tape. A table was formed such that when a word requir
hyphenation the computer knew which tape to go to for th
word. The position of the tape was monitored at all times an
we were able to go out and retrieve the word. Words which
were not found were required to be split after the third, fifth o
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wnth character. Almost 100 per cent accuracy was obtained
W the system, bearing in mind that the system was cons}derabl}'
Wiwed down due to retrieving information from magnetic tape.
| i poing to say again that the hot metal programme mftdc
wailable some 2,000 to 3,000 combinations of t}'pographmal
fumcters such as, fount, line length, quad left, right and

Juiitie, qustified lines, and so on. This has been in production

Miie January, 1963. ) .

I would like to say a little more about hyphenation in general.
I woluding a random access device—a random access device enabl_es
il 1o pick off something at the same speed irrespective of its
panition in the file—a stored dictionary may bhecome a prohibi-
ively slow method of determining points of hyphenation.

Methods of determining the correct points of hyphenation w1}h—
11 i word based on the character content of the word are faced with
tundimental requirements such as a represemfativc alphab,et or
prelerred  syllable structure. By ‘representative alphabet” we
o that, if we put in v and ¢’ for all vowels and- all
ponsonants, we would find that we do not have as many unique
words as the dictionary would lead us to believe. It can become
alinost impossible to interrogate the entire word at one time; so
what the computer has to do is to interrogate parts of the word

thice, four or five letter combinations—and then deter-
wiine whether or not it can hyphenate the word. A great deal of
datistical analvsis has to be made in order to determine which
in your best l:epresemativc alphabet. It is true that in most
words beginning with CON you can be quite sure you can
{imert a hyphen correctly. However, very few cases are as good
Wi ihat. Most of them lie in a very grey area, and sooner or
lnier vou are faced with the problem of saying: ‘Am I going to
forme tables where, in 8o cases out of 100, I know I will
liyphicnate correctly?” Tt is not only a questi-on of what accu-
picy is required; it is a question of the correction procedure you
iy have available. Mr Roy Gift of the Los Angeles Times
went into this absolutely alone in October, 1962. His was a
i listclass piece of work. David Kelly of Rocappi fm:rned his
fibles based on the Perry dictionary and we are now using these
in production.

I would like to give you one example of why no one can
liyplhenate absolutely one hundred per cent correctly, not even
with the Perry dictionary. Take the words ‘pres-ent’ and ‘pre-
wnt’. Unless you have a grammatical interrogation, how do you
linow whether it should be pres- or pre-? I woulc'{ suggest that
pne can be very sceptical when it comes to analysing claims of
peilect hyphenation.
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I would now like to talk about the Photon 514 programm
This was started in March, 1969, and was in production i
July, 1963. It was written really for display advertisements.

The Photon 515 made available 12 sizes in 16 faces, any [
length up to 42 picas and leading variations all u
ti-channel paper tape control. It was clear from the begini
of the project that the 3.000 combinations which we had in |
metal were just nothing when one had 192 variations of foul
alone. Therefore, a parameter message had to be developed.

The circuitry on the Photon 515 made available justificati
for any tape perforated line containing the requisite functiol
codes. In other words, if yvou had a line which had ecight spi
bands and you gave it to a Photon 513 as a justified line,
513 would look at the line, realize the variable space codes, an
would itself distribute the deficit between the inter-word spii
automatically.

The Rocappi system

[ would now like to talk to you abour the Rocappi system.
name means research on computer applications in the printii
and publishing industries.
The corporation was formed by John W. Seybold in Sej
tember, 1964. The analysis and design started in October, 19l
An RCA equipment complement, consisting of four magnell
tape stations, paper tape, reader and punch and an Ancle
printer, was installed in March, 1964. The first live productiol
runs were made in April, 1964. We did a *Book of the Month®
We had a bit of bad luck on the punch. Had it not been [al
that, our first run would have been classic, T believe. Suby
quent runs have been much better.
We have the ability to accept input from any known conver
tional paper tape perforator. We can justify and hyphenate.
have correction procedures to insert and/or delete material 4
will. In other words, we can kill from the third word in line g
to the eighth word on line 737 and insert one word, two ling
or the Encyclopaedia Britannica,
We have done certain work in layout and positioning, cer
tainly in advance of the 513 programme. We can de-justify an
re-justify automatically at speeds up to goo characters a secol
Having produced a book in 8 point Baskerville on go pica ling
we can go back and do it again in 10 point on 22 pica, all fr
magnetic tape.
We are doing some tabular material. We are on the verge o
releasing a programme for pagination that is so many lines pel

hhl somewhat. It will not be in that condition for very long.

yo and inserting line numbers, et cetera. This has fallen be-

We e storing all manuscripts on magnetic tape. We are

(epared to deliver tape either to convertors or directly to any
Aunwn typesetting device. Let me say again that these figures
Wi fuite significant: Perry hot metal, 2,000 to §.000; the Photon

b

cerned,

14, { » 10"; and Rocappi, 10*. I am not going to say very much
e ubout the Rocappi system except as far as its parameters are

Clearly, with so many parameters, the method used for the
414 Tulls short. We choose one code on a f-channel paper tape

Which, we will say for the sake of argument, is a beta. When

iliw computer sees X after beta it knows automatically that the

jeni three characters define the line in pica and points. If it
Cwen beta followed by a numeric it knows that you require a

wininetrical indent. If it sees beta beta followed by a numeric it
binws you want a hanging indent.

I in now going to hand vou over to my colleague, Mr Archer,
Who lis been very much concerned in the design, programming,
wnd production.

Mi 1. H. V. ARCHER: Mr Barber has outlined the prin-
diples of the Rocappi system for you and has left me to tell you
liow these principles work out in practice and what problems we
e laced in getting into production.

| will discuss the system in the order in which a job is now

iiocessed at Swarthmore, Pennsylvania, and the order in which
wo shall be processing shortly in this country, starting with
petforation of the original input tape.

fn Swarthmore we have a number of different makes and
iypes of perforator, the idea being to find out which is best,
while making the system compatible with as many different
duvices as possible. We have two Friden machines, a Justowriter
widd an LCC, a Dura (called Bradma-Dura over here) similar
i those used at the Los Angeles Times, and a Fairchild TTS
keyhoard. Generally, we have found the sixlevel, no-parity,
ieclanical machines cause less trouble than the more sophis-
{linted electronic machines. We consider it important that the
gomputer is kept going as continuously as possible; avoidable
wops, due to punch errors on the perforators, waste valuab_le
ilme. Therefore reliability and consistency are big virtues in
i eves, and the absence of a parity channel is an advantage in
fhut, although a bad perforation will come up as the wrong
iliacter, it can be corrected at a later stage, and it does not
sop the computer. The vast majority of the paper tape

processed at Swarthmore is not punched by us. Most of our
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customers over there are printers or publishers who have thel Wlile retaining flexibility in that vou do not have to pass the
own paper tape perforating equipment. They perforate thel Qb thiongh a fixed system, and the path can be varied accor-
own tape; we process it and send them back output tape I Iun 10 the requirements of the job.
drive their respective typesetting machines. Of course, there |
the correction stage in the middle of this; the customer usuall
perforates his own corrections. The tape generated by o
customer is naturally coded according to our requirements
far as function codes are concerned, and we also specify whil
various keys on the perforators should be used for; thus il
one-unit key on the Justowriter is used for Quad Left and th
three-unit key denotes an em space. We have to define thes
few limitations as, although ours is a universal svstem, cop
formity of input is essential to smooth production I:um]ing‘

We found that an operator can learn to perforate for oul
system within a few hours, provided he or she is a reasonahl)
competent typist and knows, or can learn quickly, a few simple
fundamentals about typesetting. Generally, an operator cal
quickly attain a speed of 10,000 keystrokes an hour and, wi
experience and practice, 15,000 keystrokes. A speed of 20,000 v
hour is perfectly possible with a good operator. I should men
tion at this stage that we place no reliance on the hard copy
produced by many types of perforator as, almost invariably, thiy
does not give an accurate record of what is on the paper tape
For example, all machines have a delete key for obliterating
errors on the tape, but I have not seen a machine in which thiy
key is coupled so that it obliterates the character on the hand
copy. Again, many of the function code keys do not print at all
and these are most important if you are to rely on the hand
copy. We therefore treat the typed sheet purely as an aid to the
operator in that errors are more easy to spot on a typed sheel
than by trying to read paper tape perforations. :

Mr Barber has briefly told you the function codes employed
in the system, so I will not enlarge upon them to any gI:E |
extent. When assigning function codes. it was our main conce
that the number of keystrokes be minimized as far as possible,
Quite apart from the productivity angle, this does mean that
the operator has less to remember, and initial training is con
siderably easier. The function codes available at present (and’
we are constantly adding new functions to the system as
development progresses) allow us to tackle any kind of straight’
matter, a good deal of display work. and the less complicated
forms of tabular setting.

Now, I'll go on to discuss the various phases of the operation,
As Mr Barber mentioned carlier, the system is split into a
number of programmes, each producing output for the other,

Ihe Rocappi prephase

Il order to integrate the programmes effectively, an intro-
Wietory programme was written which we call the Prephase.
iy sets up the correct production programme in memory from
Wier 400,000,000 possible programme variations, the ingredients
fui which are stored on the Rocappi Programme Library Tape.
A he programme identifies the type of input code it is going to
iicive and sets up the correct translate routine for this code. It
then pulls in the typeface tables which will be required for the
jubs and associates with each typeface size combination (which
wo call fount) the appropriate function code. This means that all
uir Tunction codes for fount definition are flexible, in that a
putticular function code only has a fixed meaning with ref-
prence 1o the particular job for which the programme has
leen set up. Thus function code J, for example, might mean
i point Times Roman for a particular job. It would mean 10
polnt Times Roman throughout this job, but on the next job it
iild mean 8 point Baskerville or 6 point Caledonia, or any
piher fount required. This, of course, simplifies considerably the
july of the operator in perforating function codes.

Other function codes have lixed meanings from job to job;
ihus function code X always means that the following three
pnneric digits indicate the line length selected in pica ems and
points, and function code ‘quote’ means that the following
ihiee numeric digits indicate leading of so many points (up to a
maximum of ggg, of course). The Prephase also allows specifi-
tition of the set width to which the particular fount is to be set.
I'lins, for example, on an ATF B8 machine it is possible to set
fn o point Times Roman to a number of different set widths
viniable in increments of Lth set. Any combination of set size
el point size, within the fount selected, may be chosen. Another
lunction of the Prephase is to set up the correct spacing para-
imeters within the justification-hyphenation programme.

I must divert a little on the method of justification in order
{0 «larify this matter of spacing parameters. The variable width
space —which we call a spaceband. not from any particular hot
metal affiliations, but merely to distinguish it from a fixed value
space—has a minimum value which varies according to the
pnipnt device and the unit system emploved. For a Linofilm
pachine, the minimum value would normally be four units but
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it can be varied from tvpeface to typeface. In order to justils
the line, the width of these spacebands is naturally expanded i
a given maximum limit. It is this maximum limit which |
variable through the Prephase. Therefore if you wanted ‘I“i-:
spacing, with a high frequency of hyphenations, you co
specify a four unit minimum with perhaps a three unit i
crement, giving a seven unit maximum space. Conversely, |
rather wider spacing with less frequency of hyphenation wil
required, a five or six unit minimum with perhaps a six unil
increment, giving an eleven or twelve unit maximum space,
could be specified. So, by careful use of the functions available,
the style of serting can be almost infinitely varied and vet hi
considerably more even than can be achieved by a kevbou
operator on a conventional system. Thus, if vou specnf}a [
minimum and maximum limit, the lines will always be spaced
somewhere between these limits, except in the case where l!
hyphenation routine (correctly or incorrectly) considers a word
to be unhyphenable. This I will deal with in a few momenty
Generally we have found that when a customer specifies really
tight setting we can set on the computer a good deal tighte
than a manual keyhoard operator can set. From a design poi
of view this opens up a new variable for the designer to juggl
with. The weight of colour on the page can be varied, not t}[ll-
by the face and the leading but also by the tightness op
looseness of the line. If you asked a manual keyboard operator
to set consistently within fixed limits, it would be almost impos
sible for him to comply. The computer programme is designed
to do just this.

As I mentioned earlier, the stages through which a job passes
in the computer are variable according to the nature of the joh,
and certain phases can be omitted or not, dependent on the
customer’s requirements or the type of setting. Phase I is one ol
these dispensable stages. The programme was written in the
early stages to provide an unjustified, unhyphenated print-oul
of the input tape in order to correct literal and typographical
errors before going to the slower and more demanding
hyphenation and justification routine—Phase II. We still use
Phase 1 and it is extremely useful when we get very poor
perforation or when the customer wants a quick print-out. |
would emphasize that it is considerably faster than Phase II, the
actual process speed being of the order of qoo characters per
second. The text is stored on magnetic tape which, after correc
tion, can then be passed through Phase II for justification and
hyphenation (Fig. 1).
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MNocappi hyphenation and justification

S cither from magnetic tape or from paper tape we come to
Mhse 11—the basic programme of the system, around which
Wl other ancillary routines are oriented. Into this programme
Wi read the unjustified text matter at between roo and 10,000
thiracters per second, dependent on the type of input. This is
thin justified into lines of the lengths specified (vou can change
Wi lengeh, as and when required, during the run) making

allowince for indents, left, right, centred and hanging, for extra
linding, for changes of typeface and size, for quadded lines left,

tpght and centred, for quadding from the centre to make the
tiatier come out flush left and right with a large variable space
i the centre, such as that required on some tabular matter,
andl for leadering out lines as required in indexes and certain
ilivectory work. The output is stored on magnetic tape and a

toimprehensive print-out is produced showing exactly—or as
fontly as is possible within the limitations of the present

generation  of  high-speed on-line printers—what has been
stored on the tape and what the output will look like. Obvi-
pusly, it is impossible on any present-day computer print-out,

oo machine which can only print capital letters and symbols,
1o show in its true form the intricacies of the final typeset job

with its justified lines, its upper and lower case, its changes of
Lice and size, the indents and quadding, and so on. We have
ipent a great deal of time and effort, however, in producing a
print-out from which the final appearance is discernible and
which can be marked up for corrections with almost the same
vase as an actual typeset proof. We have found, in fact, that a
frinter’s reader, once familiarized with the coding of the print-

i, can read it for errors just as easily as a true galley proof.

I'his is the sort of thing we see when we look at one of our
print-outs, At the top of every job passing through Phase II
ihere is a heading which contains the job title, the date and the
finmber of times it has been processed through Phase II. This is
ined at a later stage for a standard data-processing procedure,
that of label checking to ensure that the right batch of correc-
fions is being processed against the right magnetic tape. Then
the various typefaces selecred for the ]Ob are listed. A coding
for the particular output device appears, and a list of shift
syinbols with their meaning.

looking at the actual text output, one sees above the first
line an indication of the line length. In order to show which
letiers are upper case and which are lower we have to overprint
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tlhc characters: we use the full point for capital lettery
show other code symbols over letters where we have to recof i i
change of tvpeface or size. Other overprinted symbols indli QTestions bY Rocappi
quadding right or left, spaces, leading, and so forth. N, the correction routine. This was originally written within
Hyphens at line endings show up as ‘equals’ signs to iy Phuse 11 but, because we were limited by our original conception
guish them from hyphens in compound words, the vit Wi o000 position memory and we did not want to segment the
ference being that the former come and go on successive il siggiamme (that is, split it into parts and draw in a new part when
through the system. ' lpqum-.h as this would slow the process down enormously, we were
The only points I have not vet covered on Phase [l Wil 1o put in the requisite logic to check for badly perforalf:'d
speeds, both of setting up and running, the problem of hypli ihlml on the correction messages. We just had not the room in
tion and the correction facility. Speeds first. The time o Weimory. Since we found it impossible for an operator to per-
up a Phase II programme for a particular job is abow furitc 10,000 corrections (as might occur in a very large job)
minutes. This varies of course according to the numbe without making some mistakes, and since, wherever the message
typefaces required, and I should mention here that we can Iy yuiles were perforated incorrectly, the programme would ‘hang’
in high-speed memory the width values of up to fifteen wiid be extremely difficult to restart, we decided to make this a
ferent typefaces and that we can specify up to twenty dil pmpletely separate routine. As it now stands, we find the
founts, that is, combinations of face and size. in any one | gperators make about 5 per cent errors in coding correction
The running speed of Phase II varies also, of course{. with | mewages and we just make a second pass through the correction
size and the measure. With a =20 pica line in 10 point the § {oiitine to insert these missed corrections. The correction
would be around 175 to 200 characters per second. As the A foutine is extremely fast—it runs at an average of about 500
increases or the measure gets smaller, the speed drops lines per minute—650 between corrections. The print-out it
vice-versa. praduces is not the same as Phase II. We decided that the
Now, hyphenation. Mr Barber has covered the basis of |l sesentation of this print-out need not be nearly so involved as
routine, so I won't describe how it works. Qur rate of co Y Hiwse 11, because all you want to see is whether the correction
hyphenations is about go to g4 per cent. This is not a i went in at the right place and whether the insert was perfor-
figure compared with some hyphenation programmes, but i ptedd correctly. We print-out asterisks as an overprint over all
good when you consider that the routine is purely logical words inserted and there is an indication of a pure delete
has no exception dictionary of any kind. The reasons we function. A new magnetic tape is produced which can be cor-
cided to do it this way have ;zIread';r been discussed, and we § recied again and again, if necessary, before going through
not in the least worried that our routine is not 100 per pnother de- and re-justification pass. I ought to have stressed
accurate. We are continually improving it. but we have a iliat the correction routine does not justify the lines—it merely
rection routine which is quite exceptional, and we have vulidilies and inserts the corrections. By this method it is pos-
infallible method for correcting hyphenations. While we hi Wble and practical to produce absolutely correct output tape for
to correct literal and typographical errors, the extra work | ihe typesetting device—free of all errors, and in need of
volved in perforating corrections to 6 per cent wrong hyph " absolutely no manual or mechanical correction at any subse-
tions is negligible when you consider that absence of an excg ijuent sl:ige. Thus, as far as filmsetting is concerned, this is the
tion dictionary adds considerably to the speed of the Phase tomplete answer to the high cost of manual stripping and has
pass. How many hyphenations occur on a 40 line page jany  advantages over tape-merging and other mechanical
straight text set in 10 point to 2o picas? The average is abuj methods.
two. This means that out of every eight or ten pages of 1@ Obviously, after the correction pass, a second run through
that have to be corrected, one bad hyphenation will have 1o | Iliase 1T is necessary. At this stage it is possible to change
corrected too. This is a small price to pay for the increase | completely the typefaces in which the job is set or the spacing
speed and the reduction of cost. |..|:;|:|1ctc1:s. By correction, of course, you can change the line
length, the depth of indents—or you can take the indent t?ut
altogether. In fact, by combination of the correction routine

119




and the rerun through Phase IT, there is complete freedom |
change anything you like. It is even possible to change the outy
device at this stage—say from film to metal—though this may
some cases be difficult, due to the inherent differences betweg
output devices. Naturally, also, once your text is correct, [yl
advantage may be taken of normal data processing procedutey
sorting and updating, indexing and cataloguing can be done ||
required.

Having got the output hyphenated, justified and corrected o
the magnetic tape, there are two paths open. Either the mattel
can go straight to Phase IV for the production of paper tape
drive the relevant typesetting device or it can first be processel
through Phase II1.

Page make-up

We have a Phase III programme in Swarthmore which way
designed for the American market, and which works extremely
well. The function of Phase III is to make up the matter from
the galley output into pages, putting in running heads, folio
and chapter headings, picking out footnotes and references,
putting in captions, and so on, and at the same time eliminating
widows, short lines at the top of a page, hyphenations breaking
over a page and other typographical horrors. This programmg
was designed for book production in the United States and,
unfortunately, typographical standards are very different over
there. For instance, they will sometimes allow two pages of a
book to have a different number of lines, provided that facing
pages remain the same depth. So a new Phase III programme iy
at present being written for Europe, and on this I can give you
no performance figures at present. The American programme
produces around 10 pages per minute and it is to be expected
that the European programme will be a little slower, but not by
very much.

Rocappi output

The final (fourth) Phase of the system is the output Phase in
which tape is produced to drive a filmsetter or linecasting
machine—or indeed any typesetting machine driven by paper.
tape. There is a separate Phase IV programme for each output
device, but they all produce the standard RCA 7-level paper tape.
Obviously, it is necessary to convert for Linofilm, Lumitype,
Monophoto and the new ATF B8 machine. We have at present
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witpui programmes for the Linofilm, for the ATF, both B a!nd
I models, and for TTS Linecasting equipment. We are working
W well on output programmes for the Monotype and Mono-

pllioto and for the range of Photon-Lumitype equipment.
Output is of course coded according to the converter con-

wined. Thus for the Linofilm our output is coded for a con-
viter produced by the Navigation Computer Corporation in
ile States. Since the Linofilm tape has 15 channels, we have to
praduce three rows of five channels per character. The sixth chan-

el is a synchronization hole perforated on the first row of
wery threerow character, and used by the converter to
syichronize the input tape with the output tape. The seventh
thanuel is parity, which is ignored by the converter. Other
putputs for other machines are organized in much the same
manner. For teletypesetter equipment and for the ATF there

it not the same problem, in that the number of output code
rombinations required is 64 and thus we produce one row per
tharacier—the only difficulty being that of advanced sprocket.

o1 Monotype we shall be producing two rows of holes per
iharacter as, although g1 level tape is used on these machines,
{he maximum number of holes perforated across the tape
for any character is, I believe, four and therefore not what we
¢all a filled code; by no means all of the possible combina-
tlons are used. The same system of two rows per character will
he used for the Photon-Lumitype machines working from
#level tape, and coding for the 200 and 513 machines will be
direct from the computer punch. _

I'he speed of the various output programmes varies, of
¢ourse, with the number of rows per character. On all our
oulput programmes we are limited by the speed of the paper
tapc punch which, although it punches at goo characters per
weond and is therefore the fastest paper tape punch in the
world, is still the slowest device in the computer system.
linofilm output is therefore produced at 100 per second and
11S and ATF at 300 per second. We can also calculate
ouiput speeds for Monotype which will be 150 characters per
weond and the Photons which will vary from 150 to goo. 1
should mention also that we have found that the actual output
speeds on many typesetting machines are increased—particu-
larly in the case of TTS linecasters where the absence of tight
o loose lines makes for considerable increase in average output
apeeds.

Now—the future. I have mentioned many programmes 'that
ae being written at present. The next programme to be written
will be a generalized tabular setting routine, able to handle
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multi-column multi-justification work. When I say ‘generaliz Mi BARBER: In answer to that, I would say that we will
I mean that the programme will handle any type of tabuly Juve Monotype available in not more than six weeks at the
format, still retaining the present Phase II facilities—inden iy outside. Our system, as Mr Archer defined, is through the

quadding, etc., within the column. Another programme jiogramme library tape, and one face is as available as another
which there will be great demand will he one for setili Wice on the library tape.

mathematical and chemical formulae—something that coul My FREIMAN: [ meant 15/15. 15/16, 15/21.

be handled by a computer and filmsetting machine very mug \i BARBER: Quite definitely. Having established a
more easily than by conventional methods. With the introdu Jeieral table which defines a particular face for a particular
tion of Lumizip and Linotron ultra-high-speed filmsettiy lipesciting device, we then have evervthing ready to introduce
machines we shall give thought to speeding-up the system | W many tables as we like. Typically, we have some 85 Linofilm
the probable use of a bigger and faster computer, such as an 10/} Libles right now. We set off with two. We went to 85, and we
1600 or IBM g60. We feel that we now have a production systel st pnepared to get to 8,000.

for high-speed computer typesetting in the book-work, genet| Mr A. MacNAGHTEN (Short Brothers and Harland Litd.):
and magazine printing fields, but our task is by no means col | would like to bring up the question of the relative speed and
plete. We can see no end to the continual research undertakej Wicicney of programmes written in interpretative languages and
over the last year. As soon as we provide the system with a ne pmgn.uhmc computing language. 1 maintain that a translated
facility, someone always suggests another to be programines wopramme which started off in Algol, or even Fortran, can
The field is enormous and incredibly exciting. L.. i““‘ as efficient as one written in basic machine language, if

CHAIRMAN: The discussion is now open; let us covi ot more so.
both the last two papers—very practical, useful papers fu Mr BARBER:  This is a question of the programmer’s
which we are most grateful. Ahility to write in basic machine language. If you got a man to

Mr G. B. TAYLOR (Computaprint Ltd.): Could I ask M) witte anv formal translation routine to the very best of his
Barber for his comments on the possibility of the extension ¢ Bhiliv. then got him to write a programme which you wished
dictionary methods of hyphenation, using the newer magnetit i compile and to write that very same programme in basic
card type of so-called random access device? I iichine language, 1 am willing to bet that you would see a vast

Mr BARBER: This is a brand-new field. I believe that dillerence. T know this from personal experience.
is the answer to hyphenation problems without any doubt, AMr MacNAGHTEN:: I believe people would contradict
have a proposal in right now, in the hope of obtaining 1l this
requisite peripheral gear to be able to write the programme, My TAYLOR: I would like to put a question to Mr
think this is definitely the answer. \icher. Instead of converting his centre feed sprocket tape to

Mr A. H. PHILLIPS (HMSO): Can you tell us the form uilvance feed sprocket tape, why not alter the feed head on the
of this magnetic card? I'1'S unit, which is a simple operation?

Mr BARBER:  Let me say that all information used in. Mr ARCHER:  This is possible. We have tried this method,
digital computer is represented by a series of on/off condition i be fair. There are various little devices which are available
In a punched card you either have a hole or vou do not have for putting on the feed head on the reader of the TTS
hole. On a magnetic card you have electrical impulses storel wichine. We have not found these very reliable. This is the
which are retrievable and vou are able to pack them into veryy oal answer. If thev had been reliable, we would have used
very small areas. This is all it amounts to—a punched canl bicm. '
where you can get minute punches, in effect. Mi. R. C. FIFE (Univac Division, Sperry Rand Corporation,

Mr BEAVEN:  There is one such device known as ‘cram’, i'5A): T would like to ask Mr Archer a question. In your

Mr R. A. FREIMAN (Random House Inc.): Have you ruil (orrection routine vou use a number to designate the first word
through the Monotype vet? il the last word or space of a deletion. Have you tried using

Mr BARBER: No, we have not run through the Mo ihe word of text preceding and following the deletion for
type. linther accuracy?

Mr FREIMAN:  What about different Monotype layouts? Mr ARCHER: 1 think I can see what you are getting at. You
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mean if someone mis-counts. This is what Mr Barber meaun
when he was talking about diagnostic interrogation for by
input. Within our present system we can diagnose almost an)
bad input but we do not meet your point right now.

Mr FIFE: Do you think it would be a good idea
attempt something like this?

Mr ARCHER:  Yes, but it would require a lot ma
punching on the input tape.

Mr R. SMITH (Waterlow and Sons Ltd.): 'When Mr Arch
was telling us about print-out units this morning, he said thy
one would need a different legend or key for each different joly
Does he really mean each different job? If it comes from th
same type of perforator, or if someone sends you a lot of july
from the same perforator, would you get the same legend
key?

Mr ARCHER:  As I explained, the legend is produced fu
cach job. The reason for this is that the type faces which ya
specify for that job are indicated. The over-prints which
related to those type faces are specified. We print out, purely &
a mechanical item, the coding on the print-out for use by tl
reader when he reads the copy for corrections. This is a purely
mechanical thing. We print it out every time purely because i
is easier to have it on the top of the print-out. However, W
have to print out the typeface information because that varie
from job to job.

Mr C. KILPATRICK (T. and A. Constable Ltd.):  Why du
the Americans think it necessary to depart from the establishel
practice of having an even depth of page?

Mr ARCHER: I cannot really answer this question, in thaf
it is a question of what one calls a standard or established
practice. Are they standard or are we standard? The point |
that it is obviously easier for the Americans to make up theif
books, so they have variable depths of page.

Mr FREIMAN:  Can I elaborate on that for the sake
my friends back home? On well made books we are as meticil:
lous as you are. On lower cost books we would rather not go
the trouble of re-setting to avoid a widow. There is tricker i
involved. Some publishers will allow the printer to fake the
leading on pages in an effort to minimize the discrepan
between two facing pages which are a line short, followed
two pages which are a line long.

Now I have the floor, T would like to ask a question, il |
may. It may be of some value, since we are all so vitally
interested in this question of hyphenation. It may be a question

which delegates may want to discuss amongst themselves. My
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Higonnet has a system in which every word is hﬂ?henated as it
i put in the original input. The computer is a‘d]usted' to take
wlvantage of only those words where a hyphen is required an_d
hip the others. He maintains there is only a 4 per cent loss in
famputer time. )

Mi ARCHER: The big disadvantage of perforating all the
pussible hyphenation points in a word is that you have got to
tiablish these hyphenation points. Your keyboard operator has
got 1o look these things up for every sin_gle word in the
munuscript. The number of extra unproductive perforat.:ons is
vust, although it does give you perfect hyphenation. ‘i-\v’v:;. in fact,
e o similar system, in that where we have a hyphenation error

we (o exactly the same thing. Where we have a l1}'phcnat.cd
word which is hyphenated wrongly, we replace that word with
4 word which has discretionary hyphens in it. The computer

sither takes one of these hyphenating points or it does not
liyphenate the word at all.
Mr H. J. LOTT (C. Tinling and Co. Ltd.):  Could Mr Ross

vilighten me on the speed of the setting machine, used for the
Mimple?

;\Iln ROSS:  The official speed of this device is something
like 12 characters a second. If you count up the number of
thiracters on the page, ignoring the spaces, the full stops, and
i on, we work on something like 3 characters a second. )

Mr E. HOUGHTON (BBC):  This is a general question
andd it may be a naive one, but I am trying to see the general

shape of things to come. We have heard—and I think for
mysell anyway this is apparent—that it is extremely dlfﬁcul_t
i programme a computer. We have heard subs_equcntl}' this
morning of package deals for programmes. Is it likely that we
will have to make wide provision for training people to
fitogramme computers or is it more likely that we will have,
fnstead, a very few highly technical people making programmes
il selling them as package deals? o
Mr BARBER: I would like to say about programming in

general, that some of the very best programmers whom I hav'e
sver met have been pef®ons without a great deal of academic
huckground. The ability to programme is the ability to realize
your problem, arrange it in your own mind in a set of sequen-

flnl steps, and translate it into a computer lapglfage. It
hiecomes something of an art when you have to optimize these
programmes. By ‘optimize’ I mean that, if you realize a par-
tleular logic sequence is going to occur very often, then it is
vwential that it is executed within the memory of the computer
an Lust as possible, and you are prepared to allow quite a lot of
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memory to do it in. Alternatively, with a logic sequence whi|
occurs very infrequently, you do not care how long it takes,
programming we constantly find that once the initial stage

been got over, which is a kind of fear, people start to 'e-

programming. I think that is the most important thing. In

experience, good programmers have been people who L

enjoyed doing it immensely. I suspect that the best talent

computer programming for tvpesetting has vet to be found. It
in your composing room, in your proof-reading rooms, and |
your current systems.

With regard to the point about package deals and wheth

they will become available, I think they will. If you go to I

and IBM and get a computer and you say that vou would Ik
the transcendental sub-routines, they will give vou a i

package with a rubber band round it. Within this package
can compute sines, cosines, arc tangents, etc. Ten vears i
these things were not available; maybe seven vears ago (i
were not. Right now it is not possible with one exception to |
out and get a sub-routine in typesetting, except for hyphenatia
I think this has been by accident rather than by desigi
inasmuch as hyphenation is something in addition to the acti
typesetting logic. In my opinion, both will be available soul
either free with your computer or through service burea
such as Rocappi.

CHAIRMAN (Now Mr F. SIMMONS):  Before 1 ask
speakers to revert to their minor roles as members of the audient
I would like to thank them on vour behalf, not only for thi
excellent papers but also for the very generous way in which the
have dealt with the questions they have received from
audience.

I now call upon Mr Ellis, who is a computer programmer wi
experience at the Los Angeles Times. He is now with I}
at Putney. He joined them in September, 1963, having gain
previous computer experience during vacation periods. He Iy
been working on computerized typesetting based on the sysie
in Los Angeles. I am sure he will have something useful §

contribute to this programme. I have much pleasure in askif
Mr David Ellis to speak to us.

The Los Angeles Times

Mr D. ELLIS (ICT): I have been asked to speak at vel
short notice, so I hope you will forgive me if I am not quite

articulate as I might have been had I been given longer
ning.

126

| win going to talk about the Los Angeles Times programme,
yhout which T hope I can claim to know quite a lot, having
Wiited Los Angeles recently and seen their system working. I
Jiave, in fact, brought back the programme with me, and we
lgve it over here now under development.

I'ie Los Angeles Times claims to publish more lines of type
(han any other newspaper in the world. Their normal daily
wlition runs to something like 120 pages, which will not seem
vory unusual to our American friends but is quite something
for an English paper. The Sunday edition, of course, is around
Joo pages; it weighs about four pounds! -

Since the beginning of 1963, the Los Angeles Times has been
wsing an RCA go1 or, as I prefer to call it, an ICT lgoo—tl_lat
I its name over here—to speed up the process of transferring
(heir reporters’ stories to the printed page. It was the first
iise of a high-speed computer for this typesetting business. The
il of the credit for the development of the programme must
4o 10 three members of the Times' staff, Roy Gift, Dow Parkes
sl Lynn Abbott. The latter two of these three have been
jiewspaper men for some years and they Obi’iOI'ISl:u‘ had a very
oo idea of the problems to be encountered in producing a
programme for typesetting. As the results show, they also had a
vory zood idea of how to do it. ‘

I'he computer configuration required for this programme is a
yery small one, so it is reasonably cheap in comparison with
sther systems. It consists of a store, capable of storing 20.c00
(haracters, a paper tape punch and a paper tape reader. Thelje
[« no need for any other peripheral equipment, no magnetic
{upes, no other random access storage devices whatsoever, which
ol course keeps the price down considerably. The punch used
liy the Los Angeles Times is a very fast one, which produces
yoo characters per second. This is quite an expensive piece of
gqquipment, considerably more expensive than the normal paper
fupe punch which enly produces 100 characters per second. 1
fecl that a 100 character per second punch would be _f?st
enongh to cope with thg output tape required by any British
newspaper. . )

I'hie paper tape reader is the normal one which goes with
ilis machine. It reads at either oo or 1,000 characters per
weond. This basic system can be expanded in many ways if
jequired. In fact, all that is required for typesetting is .what 1
have mentioned but, if other things are required of this com-
puter, further equipment can more or less be plugged in. You
could have up to 14 magnetic tape decks, a card 1_'euder, a ('.ar(?
punch and a random access storage capable of storing up to 176
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million characters. These can be added to the system
absolutely no change in the basic computer.
Input to the programme takes the form of punch paper 1y

as usual. It can be prepared either on a normal teletypesell
perforator which gives 6-channel tape or by a tape-punchi
typewriter which normally produces 7-channel tape. The 1
produced by available tape-punching typewriters is nol |
standard TTS code but the input is converted to this by i
programme. While TTS code is always acceptable, any ol
code may be used provided the programme has been correqt
modified to accept it. This input tape is naturally prepan
without any consideration for justification or hyphenation,
as a result an increase of 40 per cent in output is claimed. Wij
service tape is also used as input. This arrives already justifig
but as the Times uses g point type, which is an unusual size [y
4 newspaper, and wire service tape is usually justified for sopj
other point size, it is necessary to de-justify and de-hyphen
this tape. This is done by passing it through the computer i
produce a tape which may be rectified and rehyphenated [
the point size required. It may seem strange to de-justify
de-hyphenate a tape but it does not take very long. Part of (ly
beauty of this system is the fact that, once the initial story
been captured on to paper tape, there is no need to reperforil
if another printing is required in a different point size or |
different line length. You need only capture the story once,
changing the parameter message which goes on the front of
tape you can have it justified virtually to any point size, i
line length you like.
Some reporters produce paper tape as a by-product of thel
normal typing operation. This originally was the idea of tl
system: all reporters should have a paper tape punch attacher
to their typewriters. It was found that they were not really vel
skilled typists! For one reason or another they do not puncl
tape very often; in Ffact, average typists generally produce il
tape. However, some reporters still do this. When they have
finished, their hard copy is edited. Then their hard copy i
the unedited tape are sent to the computer room. More often
than not, at this point it is necessary to make some correctiony
from the hard copy. This does not require a second keyboard:
ing. A correction tape is easily produced and spliced at the
beginning of the reporter’s tape which is then fed to the comy
puter. The method of locating insertions or deletions is base |
upon a count of lines and words.
I have an example which I can give you. “The first rain of 1gfi I
fell.” If we were to pretend that this was the third line of

Wwie of copy, and on editing it was giecilz_lcd that thegé woulljcl.
k¢ 1o change ‘1964 to ‘the new j.'ear,_th_ls would be honc ¥
juiching an input tape merely containing 03-:}_105,dt e utfi'-:v
jwar: oy indicating that the correction 1s lo_be made in 3
lliu! Ii|'1-;-; o4 indicating that the CDI‘I"BCI_I{]H.lS to be mse‘rtc
fier 1he fourth word of that line; og md‘rcatmg that we are to
Liitinue processing with the ffth 1}*ord m‘[hat lu_w a}f it ort
ylinlly stood. The correction tape is read in ho:efme the ;w:l;}.
e computer scans the story and a count is kept ho 'Lg
wimber of lines processed. When it c-:nncs_[u the fourt E“orh
i the third line, it will insert the correction after the fourt
word and then things will continue nnrma}l‘_r. - .
In justifying lines a unit system of 40 is used. I hglle‘e_ unit
witems differ between America and .thlS country. %mernr:ﬁ_lis
Sunsidered to set the standard in fhis_. using 18 units, whilst
Cuwver hiere we use g2 units. Yet again this programme uses 40.
i hwacter widths in any fount being us_-:d are storcd.as_ sorlr:e
wimber of qoths and the column width is also measur_cd in ; e
wine unie system. The computer programme contains in og
Wi ton n'mtérﬂiﬂg five different Eou_nts at any one time, an
pachi fount may be used to produce lines of two lengths. Tt 1? a
mple matter to insert information concerning any palllrtlcu a;
luint into the programme by [ccdlflg n a table of the ¢ narac[e
widths for that particular fount. The 1‘1\'0 at the I‘l:l(JlI‘I:,Ilc[dabrcr
willicient to cope with all the different sues_of Lvpe lequr [}-
ilie l.os Angeles Times. I see no reason, if s,om(:c-nei u_cremg
jequire more than five founts, why they should not E“e .
programmes. T do not think anyone would complain about J:i
smonnt of storage space it would use up. Using _th]s s;lure
iilormation, the computer assembles each line T:mtll it reaches a
point where the last word will not ft. "This :i-.'o.rd is then
semoved and calculations are made to determine if ]usuF;:_:_atniurl
in possible by the use of additiana_l_spa‘ce between words;.l irst ;i
it considers the possibility of justification by space band expa :
slon alone. Secondly. it considers the‘posmh‘lht}' of mser“‘%l-ll-?.
ihin spaces between wegds. Thirdly, it co.nmders-lhe P{');m- ltrh]é
ol insertion of en spaces between words._Flnall}', it considers
possibility of the insertion of ens and thin spaces.

Hyphenation by logic

Il all these fail, the fall-off word is examined to see if it c-;m
he hyphenated. Originally it was hoped Eﬂ mﬁrtéonl]szdl];e-
'lll1|l]r;-1|1 of hyphenation in a sn_mlar manner Lf’) t :1' L‘:3 -'ﬂ-}l
il Perry system—that is, by storing a dictionary of words wi
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possible points of hyphenation indicated. It was decided
use this method but to try and develop a purely logical |
proach which would not require any peripheral equipi
such as a magnetic tape or a magnetic disc file which
great deal of money, and whilst their speeds of operation
really very great they are slow in comparison with the speetl
working inside the computer. This hyphenation problem
considered by members of the staff of the Los Angeles ‘Il
even before they knew how to programme a computer.

The chief requirement obviously is that the part of the wi
before the hyphen does not mislead the reader into expedt
something different from what he actually finds at the |
ning of the next line. It is virtually impossible to define a |
for hyphenation which will satisfy everyone, and even
tionaries often suggest several possibilities as to the point
which a word may be hyphenated satisfactorily. The hyphen
tion logic employed in this programme is based on a set of
formulated with the aid of Webster's Dictionary. Only these 1l
have to be stored, not the words, hence only one-gquarter ol (|
computer’s storage is used by the hyphenation logic, less S
than would be required to store 500 8-letter words averaging (!
hyphens per word.

I will mention a few of the qualities which this method Iy
before going on to explain in more detail how the systey
works. Let us consider the accuracy of the system. The logic lig
been tested with 20,000 words, and the results were found 1o |
99 per cent accurate. This is a remarkably high percentiyy
considering it is a purely logical system. Speed is another v
important factor. The average time taken to hyphenate i
word is 15 milliseconds, which is considerably less than the tin
taken by any other system requiring storage such as magnel|
tapes, where it can take up to one second to hyphenate a woi
The cost, of course, is very important in this system. Since

“logic is contained entirely within the computer, the cost
random devices storing thousands of words is eliminated,
this results in a vast saving in cost.

The logic is very difficult to explain briefly. In fact, it wi
built up over a considerable time and no really simple explian
tion can be given, but I shall endeavour to do so! First of all
vowel (V) and consonant (C) patterns in the word are classifiedl
as one of four basic types. It considers groups of three lette
each beginning with a vowel: VVC, VCC, VCV (not E) VGV (E)
The computer scans the key letter sequences to see if they follow
the rules governing these types. If so, an immediate solution {\
reached. If exceptions are indicated the computer follow
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ilnl logic paths in which key sequences and neighbouring
i are analysed. It determines if there are sequences of
Wiiers which commonly precede a hyphen. Eventually the
Juiiiie of the exception is defined an(_i a solution is reached.
Litlons techniques are employed in using letter sequences as a
y o division. ) ' _

Among them are table look-ups in which the cumulative
Wlluit of any three letters of the alphabet can be weighed and
lous |1;uils taken as a result. In dealing with exceptions,
Whilch are more numerous in English than any other language,

i computer sometimes leaves the sequence it is directly con-

sined with and looks backward or forward two or three letters
W order to make its analysis as complete as possible. As I said
putlicr, this logic was built up by the Times over a period of
wiyeral months and was improved continuously in accordan_ce
with information fed back from the proof readers. If any in-

Juirectly hyphenated words ever appear, action is immediately

wiben 1o modify the programme to h}'phenat? the words cor-
witly in future. This may all sound unh‘ellcvable,_ but the
wogramme is being used every day and is producing good
iyphenations most of the time, being ab(')m 99 per cent correct.
\v an example let us consider ENTERPRISING. Let us
witiine this has been indicated as the fall-off word to ’hc
liyphenated. The first thing the computer does is to assign
yilues to the vowels and consonants. It is o to a vowel
sl 2 to each consonant. Spaces are assigned a value of 1.
{Ihius ENTERPRISING equals 10220222020221). The first
vowel is located. This is readily seen to be E. Then the next two
thnracters are considered and found to be consonants, so we go
i the routine VCC, where in a table the possibility of hyphena-
i between N and T is looked up. We ‘have a table with
vitious letters along the top and down the side; 11'h.er? co]ur.nns
Intersect, a code is given to indicate whether or not it is possible
i hvphenate between these two letters. In this case the tz_;tble
would indicate that it is perfectly all right to h}'phena[-:‘: between
N and T. It would consider the possibility of ﬁ_uin_g EN together
with o hyphen on to the Yine to justify it. If this did not succeed,
it would carry on to the next vowel, which it would find to be E
lollowed by R and P. Once again, it would go to the routine
\((, to look up whether it was possible to d_n‘lde between these
iwo. In this case, once again, it would say it was _possnhle and
would, therefore, again try to justify the line by putting a hyphen
it 4t that point. If, in fact, it were not possible to hyphenate and
fistily it would come on to the next vowel, I, followed by S and
I, which is a vowel-consonant-vowel, with the second vowel not
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being E, VCV (not E). It would go to this particular ron 1
which would indicate the possibility of hyphenating between |l
I and the S. But at this stage it goes ahead and finds the endiy
ING followed by a space. Therefore, it reverses its decision |
hyphenate between I and the S and decides instead to hyphen
between the S and the I, and this is how it would hyphena
These are the possibilities which the programme would giy
EN-TER-PRIS-ING. It would then attempt to justify the

as it did at every stage and hope that by this time it would |
able to justify it. It might be, of course, that the paths of log
would lead to the conclusion that it is impossible to hyphen
a particular word. In this case this particular programme i
siders letter spacing. All the words in the line are consider
and either one or two or all of them will be letter-spaced as il
situation requires. At the moment, this is how the programmn
stands, but if any particular user were violently opposed |
letter spacing, this section of logic could readily be removed.

hope this has given vou some idea of how this hyphenatid

logic works. It is rather difficult to give a general idea, hul
hope I have succeeded in doing so.

When each line is complete and justified, it is trarlsf.-:rr::'d.E

a punch area together with all the necessary signals for I
linecasting machine. When the area is full, the data is punch
out at 300 characters per second in what we call the si

taneous mode, which allows us to do further computing whill
the punching is carrying on. The output tape drives Intertyji
and Linotype hot metal machines in Los Angeles and compali

bility has been established over here.

At the moment, we at ICT are involved in experiments wi
all the major composing machine manufacturers in thi
country to produce tape which will drive their machines el
tively. Whilst this programme is obviously orientated towin
producing newspapers, we shall use it as a basis on which
build a really effective, economic system to produce type i
books in the near future.

CHAIRMAN:  Before I bring in our next speaker, I wil

give you a few minutes in which toc put one or two questions

Mr Ellis.

Mr McCAUSLAND:  Could Mr Ellis say how many pig
ductive workers were employed at the Los Angeles Tim
before and after the introduction of computers? Could he i

in conjunction with that how the page content has been

Auenced and also the time-table?
Mr ELLIS: I am afraid I did not go into the stalliy

i
problems over there. I was told that, as a result of introducin
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ihils computer, they did not have to lay off anybody. They
lwked ahead and saw that they would use less staff and,
tierelore, they took on less men in the year previous to the
fintallation.

Mi H. G. MILNER (The Manchester Guardian and Evening

Noews Lid.): 1 wonder if you could enlighten me on the

whject of compiling corrections into the tape. The sample you
it on the board was misleading as far as I am concerned. You
iention the third line and the fourth word. If T am correct in
wwinning that this is continuous tape, how can you tell which is
the third line?

Mr ELLIS: I did not make this very clear: the third line
ul the hard copy which has been produced by the reporter or
ihe other person perforating the tape. This is the line to
which I was referring, the actual line on the printed hard
LY.

I.\h MILNER: This is the hard copy which does not
gont:in hyphenation at all. Is it the code of the tape which
yives vou this information?

My ELLIS: We can determine where the third line is
ifuite easily. There must be an end-uf-line code every time a
line is punched. There is a code at the end or a space at the
snd which indicates that this is the end of a line. In this way
Wi can count.

Mi BEAVEN:  What would be the correction when the
third, fourth and fifth lines have to be deleted? Is it one
tuirection or should every line be corrected? When the line is
ileleted, does that line have to be corrected or all the lines
sibsequently?

Mr ELLIS:  One line can be deleted. If you do this in the
wime way, the first character given would be line 3. You would
it o to indicate that you were going to begin corrections at
ihe heginning of the line. Then you would put the number of
ihe last word and nothing else. All that line would be deleted
sl vou would carry on with the next line. If the next line
needs a correction, this will be a separate correction.

M W. H. BLANCHARD (NGA):  In your last sentence you
wid that computer typesetting was more orientated towards
newspapers than book-work.

M1 ELLIS: I was referring to this programme in particular
which is being used to produce a newspaper. I was suggesting
il we can modify it to produce books.

CIHHAIRMAN:  Thank you very much. I must bring the
iliscussion to a close now. 1 would like to take this opportunity
ol thanking Mr Ellis for giving this paper at such short notice.
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Progress at Newcastle University

I now have great pleasure in calling upon Mr Duncan to ()
us about the Newcastle University programme.

Mr C. J. DUNCAN: At Newcastle the programme evolyil

for the Ferranti Pegasus is now being rewritten for our n
English Electric KDFg Computer. The opportunity will |
taken to remove some of the untidiness associated with
programme that has ‘just growed’ and to provide a suitah
Hexibility, so that any reasonable variation in essential pa
meters can be introduced by data table as required. S
routines will be incorporated to give facilities such as differel
matrix case arrangements, variation of character widths, or
the order and weighting to be given to various inter-word |
inter-letter spacings in calculating the justification. Sl
routines will also be included for separate hyphenation,
for merging and correcting. The aim is to allow each of the

to be developed and subsequently improved without affectii)

the operation of the other routines. As far as economicy

concerned, it is of prime importance to devise the optimu

processing routines within the computer, since, although
overall costs may at present be largely determined by the rall

of read-in and read-out, this need not always be the case,

much will depend on the precise method of print-out fina
adopted.

Retained as its central feature is the minimization of wo
splits in the original programme, a feature we wish |

recommend heartily to other wusers since it reduces oth

problems so significantly.

Hyphenation routine

The hyphenation routine now incorporated is based on th

originally drawn up by ‘Mitra’ with a number of small I

important modifications. Originally two letters could be turn
over but, because this proved somewhat unpopular it I
been changed to three, while not less than two letters can
left behind. o

From the outset we were determined not to incorporate
dictionary. A test of some 20 suffixes which could be lopped ol

by reference to a table only reduced the number of u

acceptable splits by 16 per cent, and every attempt to codil§

prefixes or suffixes created nearly as many unacceptable spli

as they removed. Our experience, which seems to be parallelif
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v the size of the dictionaries in use in American systems, or the
incidence with which the statistical routine is resorted to in the
INM 1620 programme, suggests that by logical rule alcfne some
s per cent of the vocabulary needs to be in an exception store
il 100 per cent acceptable splits are desired.

Our first tests were on various groups of words—most of
which had already been split by other routines: RCA, IBM,
Mitra, Dolby, and others—and we also took a random selection
ol g7 words from an available text, which yielded 74 per cent
acceptable splits. Our first difficulty was to find an authority on
what was right and what was wrong, and we fm_md those in
Inglish texts confusing and, in some cases, 'c.:amradmmry. It was
fotl part of our task to rewrite the authorities, so we prc:mpt‘i}'
pdopted the American criterion and I_"e_sorted_tu Webster's Dic-
ilonary, using the New Collegiate Edition (with reservations as
(i its applicability to British usage).

CA-LI1BRATER CALIB-RATER

b 4
UA-LIBRATOR CALIB~RATOR CALIBRA-TOR
b h 4 v
Un—E}CHE
(UA-LIFORNIAN CALI-FORNIAN CALIFOR=NIAN
x v
GA-LIFORNIUM CALI-FORNIUM GALIEQR-NIUH
b4 v
CA-LIGINOUS CALI=GINOUS CALIGI=NOUS
< x o
CA-LIPER
W
CA-LIPH
v 4
CAL=ISTHENICS CALIST-HENICS CALISTHE=NICS
v %W x x
*CALKER

CA=LIGRAPHIC CALI-&RAPHIC CALIG]EA-PHIC
~¢
CA=LIGRAPHY CALI=GRAPHY

"
Ilg. = List of word breaks produced in a sample of words taken from the
' U.5. Government P.O. Manual Part I1 (example).
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Our next test was with a random selection of 20 pages fron
the U.S. Government Printing Manual Part II, which yielde
1964 words. The results were first scored by counting all the splhig
and taking the percentage of these produced successfully by th
computer, which was 70 per cent. In fact, some 151 of thes
splits were not given by the programme at all and so were 1
incorrect. The adjusted score was then 73 per cent (Fig. 2). A
further significant result was the number of words on which th
programme could not produce a satisfactory split—this wi
20.5 per cent of the sample. After reflection, we decided that &
fairer way to score would be to allocate a score of one to eacli
word, and allow a fraction for each correct hyphenation, so thal
all words, whatever the number of splits in them, were equally
weighted. This lowered the performance of our programme (.
fig per cent. We felt reasonably encouraged, since these wen
relatively difficult words, and probably they would not othei
wise have been included in the Manual Part 11 at all.

As by this time we were sceptical of all authority, we decided
that the best way of all to test our routine was on a random
sample of British usage and to collect about 1,000 word splity
that had actually found their way into publication. We took for
this purpose two Oxford and two Cambridge books, extracted.
from them all the words split, eliminated the duplicates anel
alternative spellings, itself a considerable task, and marked all
with the word break positions used and the positions given by
Webster as acceptable (Fig. 3). When offered to the computer
programme we found ourselves with a somewhat unexpected
result: unexpected because we had thought American practice,
based on root division, would be more logical and therefore

coincide more closely with the rules than the British practice of
division by sound or pronunciation. At all events the percen
tage acceptable word divisions given by the programme for the
Oxbridge words was 85 per cent and the proportion agreeing
with Webster positions was only 79 per cent (Fig. 4). Further,
although there is no immediately obvious connection, the dil
ference was almost exactly the same as the number of words if
which the Oxbridge word breaks actually used did not agree
with a Webster position—only 5.4 per cent. This would seem t
indicate that most Oxbridge word breaks would be agreeable 1o
Americans. For the converse I can give no verdict, but it should
be remembered that we have coded only one Oxbridge position
per word while the average number of Webster positions is almost
two per word.

Further, there is a change in the score if we delete from the
account the Webster positions which call for only two letters ta
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liw carried over. The programme will then pr-::wi-de 87 per cent
ol ihe acceptable positions, which is nearly as high as some of
ilie other and more highly developed logic programmnes for
Pinglish will go. We have seen word bre_aks in Dutch from
Pyolessor Corstius’ programme which he claims are 100 per cent

piceptable and this may, of course, be possible. We are not
N INGE-YERSTER COMPUTER (1] T S
AN/ o0 /L=UTE /LY AR/SO/LU/TELY o 3 2
A/ SORE AB/SORB T 1 1
A=/ ORB/ED - AB/SOR/BED 1 2 H
A/ S0R /EEN/CY - AR/SOR/BENCY T a2 3
AL /E~R/ASTED AC /CELER/ATED o 2 2
A/ H=/TUSATE AC JCEN/TUATE 1 3 2
A1 feon=/10/DATE AC/CON/HO/DATE 1 3 3
N oo /1Mo=/DATE AT /COM/HO/DATE 1 3 3
A foon=/PASMIES AC/CON/PA/MIES I 13 3
M Joorn=/ NG - AC/COR/DING o 3 1
A on=/mufLAS/TED AC/CU /MU /LATED 1 3 3
N1 /ou—Mu/LA/TION AC/CU/MUSLA/TION I 4 4
A /U= RATE/LY- AC/CUR/A/TELY o 3 1
A= /U ATHT / ANCE AC SQUATM/TANCE I 3 1
M= /111 RE AC /OUIRE r 1 1
N/t fs1=/TION Ac/eul/st/TION x 3 3
AN/ =/T1OM AD/DI/TION I 2 2
AN/ 1S /TRA-/TION AD/MIN/ISTR/A/TION I 4 1
A/ 1S/TRA=/TIVE AD/HINSISTR/A/TIVE T 4 3
A=/115/S10M AD/MIS/S10N r 2 2
Ah=/111/RA/TION AD/MIR/A/TION T 3 2
AU LA=/TION ADUSLAJTION I F :
ANV AN=/TAGE AD SV AN/ TAGE I a i
AN A/ T=AGE AD /¥ AN/ TAGE o 2

AV UERST L SE=/MENT AD/VER/TISE/MENT T 3 5
AnvER=/T1S/ ING AD/VER/TIS/ING ] 3 3
AN vo-/CATE AD/VO/CATE r 3 :
AFDRE=/T IME AFOR/E/TIME T a

AP /TER=/HO0ON AF/TER/NOON I 3 2
ALY 3 f A=~ /DRINE ALE /X AM/DRINE b¢ 3 :
AlL=/HOST AL /MOST T I

ML/ A=/BET AL/PHA/BET ¥ 3 :
AL /TER=/HATE/LY AL/TER/NA/TELY 1 3

ALJTE R=/NA/TIVE/LY: AL/TER/MA/TI/VELY 1 4 i
MAZ-/ ING/LY - AMAZ/ INGLY 1 4

A= /TIAS/SA/DOR AM/BAS/SA/DOR 1 3 3
MIA-CH/ROSMIS/TIC ANACH/RON/ISTIC o 3 -
A=/CLENT AM/CIENT 1 T :
A= /HIOUNG JED AN /MOUM/CED 1 2 '
AN /MOY=/ ANCE AN/NO /Y ANCE o a ;
A Sy =/Mous ANONY /MOUS T b L
A=/ SUER ANS/YER o : :
M/ TE=fROOM AN/TEROOM o :
AT I =/ RODY ANJTI/BODY I : 2
AT 1 =10 Y- AM/T 1 /MONY T 8 2
A=/ THING ANY/THING 1 : 1
MY =/ MHERE fgmm : 3 :

-/ PE

::-;f{r.&gl:,fmcs AP/PEAR/ANCE T ; :
AP=/PEARSED - AP/PEARED T

TAT AL

350 4T

108

91

Iy 4 Sample list of word breaks produced in words already split in
Oxbridge books, with Webster breaks also shown and scored.
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quite so happy with a 100 per cent claim by Dolby and Re

nikoff, and have extracted from an example they have providel
for us the word breaks to check against our programme. OF thi
70 word splits on the Dolby-Resnikoff sample, our computer
programme will score 65 agreements, i.e. g3 per cent. On the

other hand Webster gives a total of 193 splits in these words

our programme YVields only 108 of these—81 per cent, whercas

all but one of the D-R '1([11;11 splits agree with Webster.

have also extracted a number of words which it appears thell

programme may have refused to attempt to split; this may

significant if the proportion is high, since it must result in wide
spacing. It is a lower grade solution to refuse to split incorrectly
than to split correctly, but how to score in these cases is motg

difficult to decide.

variations allow, we are commonly left only with a few letters

to carry over. Hence we are considerably influenced by

decision to allow or not to allow two letters, such as -ed or -y,

to be carried over as these will recur frequently; in the samp
measured there were 18 variants which were permitted by We
ster. Prefixes are less important since only in narrow measu

SUMMARY
HYPHENATION TRIALS JULY 1964

2
Computer/Oxbridge Score = g?l’ﬁ 84.58%

Computer/Webster Score = %g 78.57%

Oxbridge Splits not L D2 4
agreeing with Webster 960 5.42%

Fig. 4: Summary: Newcastle word break programme.
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Will early breaks in a word become essential, and generally they
will only affect the narrower tolerance settings, although a
theck at Oxford showed (‘Newspaper Typography’, by A. Hutt)
i high proportion of words starting con- or com-.

Statistical analysis of spacing parameters

We have naturally been interested in the precise performance
thrown up by our minimization procedure, and it was relatively
tiwy o write a subprogramme which gave us the statistical
ilistribution of spacing used in sctlmg a sizeable piece of text by
Ui programme. At the same time it seemed a reasonable assum-
prion that the spacing of the lines adjacent to that being read
fght be compared by the reader’s eye and, if the difference
Were oo great, this might be considered objectionable (or
perhaps ‘noticeable’ is the correct adjective). This had never
heen stated to us as an operational requirement, but curiously
fnough it was later stated categorically by Oxford that a dif-
lerence in spacing of not more than four units between ad-
freent lines would be acceptable. So we took out group counts
for the differences in spacing between adjacent lines and have
plotted these also.

I'he  performance of computer setting obviously depends
Hppon the limits given to the programme. In this case (Look!
No Hands!—Penrose Annual, 1964) we attempted to match by
tomputer the quality of the hand kevboarding and so obtained
bielorehand details of the spacings that had been used, and the
fiiiber of word breaks required on a small hand keyboard
snple. The results of this survey were 531 lines, 7.5 per cent
with spacing values over 10 Monotype units, and a second more
iletailed count of 958 lines gave go lines, i.e. g.4 per cent, with
over g units and 108 word breaks (10.8 per cent). We therefore
those 13 units as the upper limit for our word spacing and, after
ionsultation with Herbert Spencer, the designer, three units as
the minimum, although the hand keyboarding at Percy Lund,
Himphries had a lmlmal 4-unit minimum. \‘.c knew the lower
limit of three units would materially improve the computer
frogramme’s  performance, but we were influenced by the
knowledge that a number of houses use a three unit minimum
vither as a routine or for special classes of work, and that below
thice may be used in an emergency in difficult work. In any
event the appearance, using g-unit minimum word spacing, is
inost acceptable and, in fact, only 25 per cent of the lines are set
below 4 units and only 15 per cent below g} units.

I'he net effect of this setting, as checked in the first galleys,
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was a total of six word breaks in 1,875 lines, and the statistie
showed only 10 per cent of lines with over nine units spacii
and only 22 lines between 12 and 19 units. Further, only 19 p¢
cent of Jad}acenl lines had differences of more than four unif
and the greatest difference was ten units occurring three tin
(Figs. 5 and 7). |

Our next check was to go back at leisure over a slightl)

Inter-word Spacing Statistics

Analysis of actual word spacing used in four samples of book text setting
line length 576 M.U.

(i) Computer typesetting Penrose Annual.

(ii) Hand Keyboarding Penrose Annual (Printer "A’).
(iii) Hand Keyboarding Printer ‘B".

(iv) Hand Keyboarding Printer "C’

LIMIT SHOWN

PERCENTAGE OF TOTAL LINES WITH INTER-WORD SPACING ABOW!

SPACING | COMPUTER HAND KEYBOARDING
OVER SET A ‘B’ c

4 M.U. 75% 100% 97%
5 M.U. b2 84 78
6 M.U. 36 b5 55
7y 24 29 34
8 16 15 17
9 10 8 8
10 6 3 4
i 3 <1 <1

12 <1

Mo. of lines
sampled

lurger additional sample of the Penrose Annual—some 1,075
lines. To our dismay this was set (statistically, anyway) to a
tither better standard—either the material was different in
syle or the fArst compositor had had an off dav. However, the
ligures show only 8 per cent of lines with over g unit spaces
wiid only 7 per cent of adjacent lines with space difference of
tore than 4 Monotype units.

At least we learned one lesson—that we know when we set
limits in computer setting they will produce the desired result.
With hand setting, obviously, we cannot be so sure.

e fact that we had used different lower limits for the
tomputer and the hand keyboarding prompted us to choose a
viinulative way of plotting the results. Both the ordinary and
the cumulative histograms give a misleading visual interpreta-

Didference between inber-word spacing of adjacent lines in MU

g1 2 3 4 5 5 7 8
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Hjg 11 Curves showing inter-word spacing, and differences between inter-
word spacing of adjacent lines as proportion of total lines set.

141



Statistics—differential inter-word spacing—adjacent lines
(i}, (i) .(ii), {iv) as in Figure 5.

PERCENTAGE OF TOTAL LINES WITH DIFFERENCE BETWEEN
INTER-WORD SPACING MORE THAN

COMPUTER HAND KEYBOARDING

SET A B’ "
1 M.U. 72 56 65 57
2 48 31 38 32
3 30 14 20 14
4 19 7 10 5
5 12 2 4 1
6 6 1 2 — -
7 3 — 1 — |
8 <1 = . ==

Fig. 4.

f

tion, but the percentage of total lines remaining with intel
word spacing above any given unit value can be plotted ol
semi-log paper to give gently curved lines, and with sufficient
separation can reveal the characteristics of the setting reason
ably well, although not all parts of the diagram have equil
weight (Fig. 6). This is due to the logarithmic nature of th
percentage scale used. |

Then we obtained from two more printers the spacing usel
between words for work of closely comparable Monotype uni
widths, 576 and 382 respectively. These were analysed and
plotted. There was a difference in the nature of the setting
that of Printer C was reported speech usually 2 to 3 lines long
allowing for some foresight, while that of Printer B was
scientific journal with rather more difficult words. The figure
when plotted gave results superior to the computer (in fagl
they were set ostensibly to closer limits, and this showed in th
statistics), and in the case of Printer B the dilferences welk
particularly close to the optimum maximum of 4 units, only
lines or 5.4 per cent having spacing differences over 4 units.
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Ihe conclusions we come to as a result of these analyses,
which we hope to extend with the co-operation of other em-
went book houses, is that the number of word breaks in book
lies can be very significantly reduced by computer hyphenation
withour materially altering the quality of the spacing used.
lir this particular case, due to the rather inferior setting in the
liat hand keyboarded material counted, we probably opened up
the computer parameters a little too widely. so reducing the word
lireaks to only 6 in 1,875 lines.

lLetterspacing—addition and subtraction

The line length being fixed, and also the upper and lower
linits of word spacing, there remains only one spacing par-
wmeter for us to manipulate; that between the individual letters
themselves. Westerham Press some time ago were good enough
o prepare a small test piece with the space between letters
iereased by small amounts to determine how much could be
fnserted before it became noticeable and objectionable (Fig. 8).
We decided that perhaps 0.4 Monotype units could be inserted
helore it could reasonably be detected by an ordinary reader,
sl of course this device would only be resorted to in excep-
tional circumstances—perhaps only 1 or 2 lines in each 1,000
lines set, so that it could not be objected to as a constant
featnre of the setting. It is not in this case used in the way that
letierspacing is used in setting British (or American) news-
fuipers. since the minimum space used in linecasters is nearly
ilwiavs noticeable and very frequently unpleasant.

When we attempted, however, to find a use for the insertion
of minute amounts of letter spacing, we found we had none.
(v need, as explained above, was exactly the opposite—we
necded to be able to subtract space from between letters. For
incchanical reasons the Monotype Keyboard handbook recom-
mends that no more than o.25 units be subtracted, although
ihis limitation does not apply in filmsetting. In practice we
fonnd that it was rarely necessary to subtract 4 line wedge set-
tings (0.002 inches) from “between letters, and this is 0.250 units
lin sizes of 111 set and above.

ITaving discovered how to subtract space and how to code for
it, we proved the method at the Newcastle School of Printing
(lig. g). We had more difficulty in applying it to our existing
wmiple of 6 word breaks in ‘Look! No Hands!’, since the
original rolls had been destroyed and we did not wish to write a
new Pegasus programme to include the letter-spacing routine.
laborious hand counts and calculations were required, because
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hotocomposing machines will allow them to be more Unit Value of

ers in Monotype

Setting (example Westerham Press).

The insertion of additional space between lett

8.

g,

Eventually, 8-channel logicand and8-channel punch will be fitted. This
Fig

relatively cheap system is silent, reliable and produces a legible paper copy as well as a

punched paper tape.

This important section of the equipment is built around an I.B.M. unit-spacing
typewriter with a norfimal fabric ribbon, Each key operates a pair of contacts and the
resulting signal is coded by a diode transistor network to operate a Westrex BPRE
110 5-channel tape punch, running at the rate of 50 characters per second. The
accompanying computer programme is also fed into Wegasuson 5-channel paper tape

The first word-splitting computer programme demonstrated in the U.K, was
developed last year by Mr.P.K_Mitra of the Indian Statistical Institute - a Columbia
Plan Fellow working with Ferranti Ltd., - and it has been incorporated intoa

fully exploited by computers, and it is to be expected that editing and proof-correcting Word Space [Word Space | Letter Space
and this necessitates using a double row of 5 channels each, produced by extra logical

procedures will undergo significant changes as the actual preparation of print becomes
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faster and cheaper. Ferranti Ltd., are well in the fore in providing the means of

introducing these remarkable innovations in printing technology.
text-editing and justification programme for use in the Ferranti sales department’s

internal literature. It produces results which are not quite 100 per cent correct, but)the

result is satisfactory for the class of work involved.

of text. Further developments in p

circultry.

Ahiginal A, 73 characters, 587 units, 30 ems wide, wordspace justification, 3/2
W wath other’s actions; and, after their return, they were condemned to forget, or, at

{iinal A minus ‘at’, 71 characters, 572 units, wordspace justification, 4/10
| wuch other’s actions; and, after their return, they were condemned to forget, or,
(It ASED LETTERSPACE LINES

Noil 17 MU or 1 FW — letterspace justification 3/9, wordspace justification 4/5

Wl gich other’s actions; and, after their return, they were condemned to forget, or,
Plus 0.2 MU or 3 FW — letterspace justification 3/11, wordspace justification 3/9

ol wich other's actions; and, after their return, they were condemned to forget, or,
P 0,27 MU or 4 FW — letterspace justification 3/12, wordspace justification 3/4

Ul euch other’s actions; and, after their return, they were condemned to forget, or,

Uilginal 13, 69 characters, 563 units, 30 ems wide, wordspace justification 5/6
st to suppress, whatever they had seen, or heard, in the world. Strangers, who

Uelpinal 15 plus “at’, 71 characters, 578 units, wordspace justification 3/11
Al lonst, to suppress, whatever they had seen, or heard, in the world. Strangers, who
W IRIPASED LETTERSPACE LINES

M 007 MU or | FW — letterspace justification 3/7, wordspace justification 4/1
Al loast, Lo suppress, whatever they had seen, or heard, in the world. Strangers, who
Wi 0,14 MU or 2 FW — letterspace justification 3/6, wordspace justification 4/6
4l loust, 1o suppress, whatever they had seen, or heard, in the world. Strangers, who
M 0.2 MU or 3 FW — letterspace justification 3/5, wordspace justification 4/11

i lonst, 1o suppress, whatever they had seen, or heard, in the world. Strangers, who
Mifins 0.28 MU or 4 FW — letterspace justification 3/4, wordspace justification 4/15

Al lewst, to suppress, whatever they had seen, or heard, in the world. Strangers, who

Wovlwrded, cast and printed at the College of Art and Industrial Design, School of Printing,
Newoantle upon Tyne, June, 1964,

Ly, ¢ The insertion and subtraction of minute amounts of space between
letters (School of Printing: Newcastle).

ithe Monotype drum is scarcely accurate for this degree of
tehnement and finally, afggr considerable vicissitudes, the 6 word
licaks were reduced to 1 by reducing the inter-letter spacing,
the last word break being tidied up by moving over 1 letter,
aiil this would now be as it would be produced by the logical

word break programme (Fig. 10). We are therefore left with 1
word break in 1,871 lines, reasonably well set, and this word
hivak acceptably split, whether this be by programme or by a
limian decision at page proof stage. We regard this as a work-
uhile proposition.

A small side-light on the vagaries of programming showed up
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' . . : 5 § B - = U
in this exercise, since we discovered that the line after that Wi 0 el weduced inter-letterspacing to avoid word breaks o HZ
. . & o fa i
an inserted hyphen does not quite justify correctly; thels | - =5 & E
obviously a programme error which we need to find and remn ol 156-12 (g set) 576 1 = A
A
The processing of ‘Look! No hands!” S ilsr: pressures and the development oversess of large vigorous
) Wil industries, recently and well equipped and uninhibited h‘ ‘f"-‘“'““d'
During November and December 1963 a 25,000 word arll il conventions, needs to change both technologically and in its labou

for the 1964 Penrose Annual entitled ‘Look! No hands!® §
prepared for publication using the available programme, whi
did not then contain a fully tested hyphenation routine |
attempt was made to try and conduct the operation as if it Wi
a normal manufacturing routine. Before commencing Pro By e possible even if ‘translation’ results in some inefficiency.
sing the spacing parameters on some hand-keyboarded wl st to computers have to ben a language immediately comprehens-
had been analysed and the results were used to choose appi "l (0 them and so arranged that the time used is minimized for an
mately the same limits for the computer processing.

i ren if ¢ ion’ Its in some inefficiency.

i i ively ation Litiitually be possible even if tr.m‘slmt:-n resul i y
Kf%gg;ﬂzl[l'ljg prBO\"_Ed to be _a r_Elan:id:' S;l:'i;“;lﬂus. (}_‘perfa["“:\l'; A tons [ compueers havctobcmnial?,guag: m]{ncdl?lt?]}’-ménl;rﬂh:ﬂ-‘
] ype JOPUL Writel; and. g stitell Cypist. iUl g Wile 10 them and so arranged that the time used is minimized for any

difficult to exceed 6.500 ens per hour without encountering
automatic double keying lock-out which caused skipped = ) )
racters, back-spacing and retyping (for which the computer Wil Il Linofilm system i‘l’i“"c"’e; "_“b“d“: o apan.. o 'le'ht

oo dy. A urch we w ki P | Laiposer, which is essentially a selective rep otographing device complete-
5;51 atl:“:];;:r}ipt iltltonged ;oer ;ﬁ)ﬁsl;}ti1.1::;c';lz-::::::ganz'{:lr c:;iuzilrerdd:ct:fé tiler the cnittrol of the lapout operator. With this cdittag and re-armingen
correction stages. The first was after first t\pmg, when lines il Linofilm system however embodies one important “first” - the
paragraphs were retyped, checked and spliced into the origini Luinpescr, which is esseatially a selective rephotographing device completely 5 3/6 HS 1/6
input tape, with the *hard copy’ pasted over. The actual typil ot the-copeeb ol the lapout apttant With thisiociling i meatcising
took 28 hours, the spliced corrections 74 hours.

To offer it to the Pegasus a translation to Pegasus code | ¥
required and, at this stage, to enable us to detect any undi sutentin Linglish. They clearly envisaged that the output would control both
covered programme errors, of which we believe there still ui Qinnuticillyopeested ]‘““*’f"f“a“d“dm'mm“d"mw:ph.‘"mompqs"
P e T printout on the normal Creed Tel W o hines. A general description of the progress up to that time was give
printer was used. This resulted in further corrections, i Jutent i English. They clearly envisaged that the output would control both
further splicing into the computer input tape. This was th ditonatically operated line-casters and othermoreadvanced photocomposing S 3/4 HS 1/4
run, the translation and the computer run to output tape taking fiachines. A gencral description of the progress-up to that time was given
105 hours (about 63 for translation and 4 for processing).

At this stage conversion to Monotype 31 hole roll was necen Hund kevboarded and set by Cambridge University Press, July 1964
sary, and took a good few hours. As there had been somw
breakdown on the computer output punch, known but nel
corrected immediatgly, it was expected there might be troubl . iy .
to be picked up (on this occasion) at the galley stage. piinch malfunction, all was well. There were then 6 hyphens in

The galleys when cast proved to be reasonably clean. The the 1871 full Tines. " d
caster attendant reported that ‘a few lines were too short and Ien the fun started. Without Y knowledge tth;’ r-:;a %rsnge(:f
few too long on justification figures'—about once per galley g lo work and altered 396 lines, creating a total of 4

: ; 1 liypliens (11} per cent). A breakdown of the reasons for the

100 to 150 lines. There were a number of substituted symbals i A\llz pe 6 f .
which were not included in the original table look-up hut, fliered lines was as f_ollgws: 4 For sma_lll caps, t:llt;1 sgaarrz%
apart from this, and a repeated section of nonsense caused by prrors, 353 for transcription of cyphers into written-o st
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5 L r f large vigorous
lilonary pressures and the development {}EE‘[SE:'E.S .:). .
liny, industries, recently and well equipped and uninhibited by chlmodod $3/6 HS 115
Ll conventions, needs to change both technologically and in its labour

C

. 1o, Removal of hyphens by reduction in inter-letter spacing
(‘Look! No Hands!” example set C.U.P.).



such as ‘thirty-one’, and 18 for the deliberate computer i Maitive to be able to edge-mark an overprinted tape at the

scriptions of characters such as the £ sign which were not i | wivction points so that skip reading is really fast between

character set. BOCLIons.

The only lesson to be learned is of course to ‘follow lin Ay 1o output printing of page proofs, we would like to

style’, or to make sure the readers are instructed in what | Wonstrate a 120 or even 240 character set on the IBM Chain
programme will do.

iter 1403, This requires a converter from English Elettric
At this stage a number of deletions were made to shorten anetic to IBM magnetic code (£30,000), a sp_ecial chain and
text (283 lines) and these caused one or two errors on the I e time on an IBM 1408—just for demonstration purposes.

proofs which, although they were not a result of comp I hive not mentioned the codes and keyboard layouts we
typesetting, needed to be accommodated by it. Wil adopt. So far as is possible, we shall try to follow an Inter-
The nett effect was an acceptable piece of text setting W Wil or British Standard for these.

no real opportunity to check the economics of the proces CHAITRMAN: Now let us have some questions on Mr
this stage, and the need to codify the setting style even Alincan’s most interesting paper.

rigorously than we had attempted to do. ) My AL C. McINTOSH (Unwin Brothers Ltd.): W’itho:ut
Awing impertinent, I would like to ask Mr Duncan hqw sig-
Future operations s ant he Fonmders his researches to be. I wouquhk'e_lo
Smplily that if I may. I have lost any sense of perspective 'i\-hl‘{‘.h
We do not at the moment propose further trials or modil | il before starting on this conference. I do not know the size
tions to our hyphenation routine, except as a part of gengl ul the problem which we are considering. I am wondering
tests of the new programmes. We do plan to provide in wheiher Mr Duncan, or indeed anyone else, has any ideas
programmes a place for a letter space subtraction or additl Avpaiding the proportion of the total composition output of the
subroutine, to be called in as a ‘customer variation’. Wdustry likely to be affected by computer typesetting. Of that
general form of the programme will be on the block systen, |y Joportion, what further proportion will be affected by such
some careful consideration will have to be given to decide | sonniderations as ‘where to insert a hyphen'? Might it be possibly
balance between the flexibility appropriate to a demonstrath 4 small fraction of 1 per cent?

or trial programme and the need for an economical productiy Mr DUNCAN: As you know, Mr McIntosh, my efforts
process to minimize the processing time in the machine. diring the past twelve months have been largely devoted to

The overall picture we have at the moment of the inpul | venting this bridge between the traditional methods of typeset-
that all the variations in format instructions shall exist on &

ting and some of the things which might have to happen if we
of pre-punched, pre-checked, edge-punched cards bearing tha woie Lo use computers for, shall we say, 75 per cent or 8; per
own format operation codes, red ribbon shift and |:' wit of the amount of compesition which is used. I do not
language write-out, so that these can be automatically inserly bnow what percentage could be involved. These efforts must be
as required into the text string. If at the same time we viewed against the background of trying to match up to an
automatically insert a progressive line count into the systemi, W suisting standard and seeing whether this is possible before
may do so. The first editing again may very well be carried uy ileciding whether one wants to.

on folded edge-punched cards, once again with visible write oyl My McINTOSH: 1 gecept this point and 1 know perfectly
on them, as these are easier to handle and this facilitaly well that the activities which are going on in relation to trying
reading the correction itself. At the moment we are testing Ll 0 pet type processed through computers are essential. At the
Dura Mach 10 (Bradma) input machine for this purpose; W wme time, T wonder whether a very small sum of money by
are of course limited by the character sets available in the \ tomparison with the hundreds and thousands of pounds which
ball” head, and we would very much like an automatic carriy wie poing into this technology at the moment might be devoted
return which does not interfere with the actual speed of typin i some fundamental study of readability, typefaces, sizes,
and encoding, i.e. an automatic carriage return linked 1o liyphenation, justification and supposed standards of typography.
larger storage mechanism. The vital thing at this stage is ac| Il that study were undertaken on a national basis or an inter-
racy, as well as speed and ease of correction. It would I nitional basis—which, as far as I know, has never been attempted
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—it might eliminate a lot of the problems into which & |
mendous amount of effort is going.

. Mr DUNCAN: I take your point. If T had read my
as I wrote it, you would have seen that I had one or two (e
to propose. One is that we should never accept
typographical rule unless it is based on reason and could
demonstrated to ordinary people as a logical thing. T can qu
you hundreds of examples where Cambridge, Oxford, Monai)
all give me different reasons for doing what is called ‘e
practice’. None of them is based—or very rarely—on s
logic, and many remain unproved.

As regards investigating all the things you have suggested ji
doing proper tests on readability, T would say that a hyph
should be anywhere in the word where it does not impede |
progress of reading and does not affect the sense. Since
have the Americans hyphenating in a different place from
British, you can obviously condition people quite satisfactu
to different forms of hyphenation. The fact of the matter
that we are not in the mood to apply objective tests as yet.

Mr McINTOSH:  How do we get into the mood?

Mr DUNCAN: By demonstration of scientific work |
which you cannot argue and about which you cannot have
opinion; you must follow it. _

Mr FREIMAN:  There are people who are conduct
studies in legibility, but printers are fully occupied wi
another problem. The two can be separated. The Genel
Electric Laboratories at Nela Park have done a great «ly
towards scientific testing. Your London County Council Sch
Board has done something quite useful, published in a book |
the Oxford University Press. The University of Indiana is e
ducting a study on behalf of libraries. The Reader's Digest
conducting a study on how to produce editions which will |
helpful to people with poor sight. Printers are confronted wil
the problem that the British are facing competition from
over the world where costs are lower; the American printet

in a far worse state; his costs are even higher. I can cite if
illustration where one particular job was quoted as $go a
in Philadelphia, $23 a page in New York, about $15 a page |

Britain, $8 a page in Leyden in Holland and, if we could ha

taken two years for extra proof reading, about $4 a page in Japanw

That is the kind of problem with which Mr Duncan is Ly
to help the British and American printers.

CHAIRMAN: I think we must stop now. If you have i
further questions for Mr Duncan, there will be an opportui i
at a later stage, I have no doubt, during the conference.
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Wl ne of the larger manufacturers of this type of ?quil_}men[. _‘We
SHARTER. B W tinlly managed to get down to hourly rates. It is quite feasible

s tead typewritten copy in caps and lower case but the cost for a
KGYboa rdS a nd 40 page novel, which they would process at a line a second, is
approximately £56, while the cost of manual perforation at, say,

KBYboa rd i ng PrOb I ems Juooo ens an hour, is about £55. In other words, it is £3 less to

wilorate. Tt is admitted that the scanner would produce an error-
ll ¢ tupe but, on the other hand, it also requires perfect copy and

Chairman it would mean re-typing at furthcr'c?s:t,‘ . _
Mr F Simmons I'icre are two quite separate possibilities in basic keyboard
k design - firstly, single key pressing; that is, the sequential pressing
al:egaeﬁ?d il kevs as on the typewriter or Monotype keyboard; secondly,
Mir C Batber ' miltiple key pressing using both hands simultancously. To each

Mz G Holland ul these can be applied all the various criteria such as weight of

biy depression, key travel, key spacing, layout, and whether or not
v want hard copy. _ _

Since we are ultimately interested in speed, minimum _f:?[lguc
and accuracy, I would like to deal with the possibilities of
multiple kev pressing first. Therefore, I would drf.iw your atten-
lion to our reporter in front of the platform who is I-;-e}'bﬂardmg
i verbatim record of what I am saying. I know it will be word
perfect because I have already tipped her off that printers spell
g cn and em e-m and only the fact that this is a computer

CHAIRMAN: Our next session is under the heading |
Keyboards and Keyboarding Problems. The three gentlemen, |
the order in which they are going to speak, are M. Boyd, M
Barber and Mr. Holland. They are going to give you their pi
tical experience of these various keyboarding problems, aml
think you will find it a very interesting session. One of ()
qualifications for my being in the chair is that T was originally

Monotype keyboard operator before I became redundant and i
another kind of job!

Keyboard design

Mr. R. BOYD (Richard Clay & Co. Ltd): Whatever one fegl
about monitor-operated versus programme-controlled compuilely
the need for a satisfactory input device is a common factor. ‘I
application of computers to typesetting only emphasizes the sco
and the need for a radical re-thinking on keyset design. Ke
boarding is already one of the most important aspects of L
whole typesetting operation, vet apart from modified typewritgn

SO
o8

no really new keyvboard design has been put into satisfacm': Iypesetting Cc-nferer'lce will keep. us _frﬂmhrejferrmgkt-::-bt;l;;ginas
commercial use—that is, in the printing trade—for the last #) ‘nuts” and ‘muttons’! Lea¥ng this aside, she is now ke g

years. at o rate of 120 to 150 words a minute with a top speed. of-lBo
" One may imagine that the keyboard is a relatively simple pieg words a minute. Even these 10?-"&1' figures are four moj;ee:sm:r:
of equipment, but our experience—and I am sure that of th 'F-"'“‘I‘ than a good average keyboard operator at 10,
others speaking now—is that, in fact, it presents a uniql tour. ] .
combinait)ion ofgmechanical, electrical and hu]l::nan prnblems.q I'he output cannot F?e reckoned in terms of ens from this
Before actually starting on keyboards, T would just like to add . keyboard but, if_ we did, it would be equwalf&nt ¥ ?U?OPOJI 50;30(;
to yesterday evening's observations on optical scanning. Shortly . cus an hour. Figure 1 is the keyboard layout o ht ?h a_nk, I:rs
before this conference began, I had a visit from a representatiy machine. Both hands rest on the keyboard and the "home’ kej
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FIG. 2.

are shaded. She often presses more than one key at a tin
sometimes with the same finger.

The other fact which contributes to the very high speed of th
keyboard is the fact that the output of this keyboard is phonetig
ally spelt. The actual wording of Figure 2 is: The Institute ol
Printing Computer Typesetting Conference.

A very much simpler multiple key press device is the 10 ey
typewriter in which the fingers and thumb rest on the ke '
permanently. This has given very satisfactory results, as far Jn
rapid learning is concerned. However, when we come to dealing
with up to five alphabets at least. in our simplest case, it would
involve depressions of three or more keys at the same time, andl
this does not appear to be consistent with high speed anil
accuracy.

These are potentially keyboards of the future and both woulilh
certainly require new computer programmes for conversion.
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However, the fact remains that some of us have already |
computers operating in this country and we must find a )
immediate solution. |
_ The electric typewriter connected to a punch output is atiy
tive because it is an off-the-peg answer. However, it is very a?
{ on buttons, and the siting of essential auxiliary keyboards 1o«
side results in a slowing up of the whole opérati;)n. Also,

BEST SUBJECT

70 -

AWVERAGE

5 |-

NET WORDS PER MINUTE

WORST SUBJECT

|
A

FEEDBACK COMDITIONS

FIG. 5=

ing trade, the mechanics of the ordinary office typewriter d
not seem up to the pounding it gets as a ke)'béard for o
purpose.

Figure g is a modified IBM Executive typewriter for connection.
to an output punch perforating 6 channel TTS code. 1

Figure 4 is the complete installation showing the large numb
of auxiliary buttons required in addition to the typewriter.

One point which I would like to discuss—and I hope that
other people may have views on this—is the value of hard copy al
the keyboarding stage. Whether or not we require it for au o
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\uiiection purposes, 1 believe it is of very doubtful value to the

Liyhoard operator.
Figure 5 shows the results of some tests made by a large American
\uicern using a group of six different subjects typing under

various conditions. *N” is the normal typing condition when the
iypist had hard copy and could hear what she was doing. ‘V’ is
what happened when a board was placed in front of the hard
yupy and so removed the visual feed-back. “A’ is the removal of
iidlio feed-back, i.e. the subject could see what she was doing but
wine carphones to remove all kevtap noise. “VA’ is the combina-
flon of visual and audio feed-back being removed; in other
words, she wore earphones and had a board in front of the type-
writer. This test showed only a very slight fall-off, when the

yisial feed-back was removed. There was, however, a greater fall-
ol when the audio feed-back was removed. For some unexplained
reason the position improved slightly when the visual and audio
fred hacks were removed. The implications of this test, as far as
leyhoards are concerned, appear to be that we can dispense with
lid copy but that we must think carefully before making
punches soundproof.

P'assibly, as a corollary to this, we have found that a kevboard
gperator put in a room by himself does not do as well as he does
il ie is sitting alongside someone who is also keyboarding at a fast
rate.

Il we are to obtain true touch-typing conditions, the keyboard
must be kept fairly small, at least within the span of an opera-
fo1’s hands. In effect, this does mean a single alphabet keyboard
whose condition is controlled by function buttons. There is
always the possibility of using plug-in keyboards on more compli-
¢ated work, such as large amounts of accented or mathematical
switing. However, the advantage which we are really seeking still
yemains: that is, having a standard main keyboard.

I'he most difficult aspects of the keyboard to experiment with
are the key pressure required and the reaction and travel of the
kevs at the moment the signal is transmitted.

I'his has a very considerable effect on the speed of a keyboard.

A new type of keyboard is®one in which the operator starts the
depression of the key manually and it is then pulled the rest of
(he way by a solenoid (Figure 6). This has the effect of pulling the
lev away from the operator’s finger and it spurs him on to the
next one!

I'here is another feature which I think is worth mentioning on
this keyboard: that is the way in which it sends its output in-
formation (Figure 7). There is a row of nine photocells (only three
of which are shown). When a key is depressed, a binary coded
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shutter corresponding to the particular key falls across a b
nine photocells; the resulting binary coded light data is fed
amplifier or logic circuit, as required.

The action of this particular keyboard is very good. Again,
so many keyboards, it has yet to be developed to meet
particular requirements, but I understand that it is now mude
a 64 kev version.

Figure 8 is a standard make of keyboard which someone ol
going to cover. I only show it at this juncture because thel
considerable congestion on these buttons. Here vou can see
there are four characters on one button on five alphabet work i
we are thinking in terms of a keyboard which will potentially
us up to ten alphabets. ;

One of the things which immediately strikes one in makin |
change from Monotype to a 6-channel keyboard is that a
deal of time is spent in non-productive key strokes aparl
justification. On typical novel work, up to 71 per cent of the 1
key strokes may be non-productive, i.e. Shift and Unshift. Usiy
keyboard with some electrical logic built in, this figure can
reduced to g} per cent.

One of the reasons for these non-productive key strokes
simply the limitation of the TTS code. A number of punci
tion signs and small capitals, and all the figures, have tu

preceded by shift codes. The same logic box could also auk

matically en-code the small caps from the main alphaber
buttons.

Figure g is a typical layout for a keyboard to minimize 1
productive key strokes. The main difference from standard |
outs is that it has been expanded vertically by one row. Ad
tional buttons for ligatures and punctuation marks are provi
and in so doing if any of these, due to the limitations of the ¢
being used, have to be preceded hy a shift code, it may
punched in automatically. The buttons on the right are
function control buttons. ‘SC’ puts the keyboard into a small
mode when all main keys will give an upper rail signal precedi
and some will give the shift as required.

One of the benefits of computer processing is the possibility |
automatic word deletion. This means that the keyboard operif

does not have to back space and kill, hence the ‘word dely
key.
This keyboard has a total of 82 buttons and gives ten alp

bets. The distance between the buttons is very important. On

one hand, we want to keep it compact but we have also fon
that the standard typewriter spacing is too close for our keyho
operators. They have a sort of ‘finger congestion” after a few hou
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uperation. Therefore, we increased the distance‘ between I)lll:l[}[l
whtres on the typewriter by {” to thirteen sixteenths; this is
" less than Monotype or Fairchild. The optimum bu_mm pres-
wire appears to be about two to three ounces but possibly more
Wnportant is to avoid any spongy feeling.

\lthough it is no part of any exposé on keyboards, the punch
el is a most important part of this equipment. A speed of
sround go characters a second appears to be necessary in :_)rdcr 1o
prevent the keyboard operator from occasionally beating the
punch on adjacent letters. or, alternatively, the transfer from a

FIG. 0.

pight to a left hand. To eliminate this possibility entirely, rather
than lock the keyboard we would prefer to see a single chara(_:ter
sore between the punch and the keyboard. If a mech_amr._al
mterlock is fitted, it admittedly prevents an error occurring in
the output tape but I believe it would also prevent tht_ kevhoard
pperator from reaching maximum s_peed. I think Mr. Duncan
iy have something to say about this. B

In spite of what I said earlier about not rc_‘qumng-hard Copy,
we would like to see the ideal kevboard equipped with an edge
printing punch, that is one which punches thc)l_cs in the tape and
prints alphabetic characters on the tape. _llns would be most
uselul for checking purposes when training operators or the
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correction keyboard operator, and also for letting people [
on down the line know exactly what is what. Punches of this
do exist but at the moment they do not appear suitable
attaching to a keyboard. There is a keyboard which incor
edge printing. I think one of the other speakers will deal
that.

Since we are talking about computer tyvpesetting, then
another possible approach to keyboards upon which I would
to dwell briefly, typified in two machines: Starparts and M
tron. Both of these are putting part of the computer, or pal
a calculator, into the keyboard to give automatic justificati
the keyboard stage. On the Starparts board, when the ope
approaches the end of a line, return and elevate signaly
punched in automatically, whenever a word space falls at
right point. There are various systems incorporated for bac
up and tighter spacing. The second keyboard is the Monaoty
Again, there is automatic perforation of the justification code

Finally, having talked about various tyvpes of keyboard, T wi
like to comment on the most important aspect of this keyboa
the future, whatever it is: that is, the selection and trainin
operators. Cybernetic or teaching machines exist for Army ‘I
operators, and a keyboard training machine would be a nat
development from them. What is most important to us is |
since they give preliminary results in a relatively short time
could be used as a means for sclection to get the best sui
operators for the job. To develop a machine of this type w
cost about £5,000 apart from the expense of initial trials.

Therefore, to end up, I would say that the whole question
kevboards and training is yet another case where some fu
co-operative effort will yield really worth-while results.

Direct use of keyboard with computer

CHAIRMAN: Mr. Barber will now give the second papu

and we will leave the discussion until after the third paper
Mr. Holland.

Mr. C. BARBER (Rocappi Inc): I would like to con
what I have to say to a keyboard for use direct with a compu
in particular the ICT 1500, or the RCA go1, which accepts w
its current reader a 6 or 7 channel paper tape. The language ¢
computer like the RCA go1 is such that every character
there are 64—is a combination of six bits. If you introdu
parity level, you can automatically check whether or not the i
is correctly perforated, in as much as either an even or odd num
of holes is perforated for any one character. In one case there

. 1b2

i discrepancy: this case is the delete code where the machine can
scept an odd number of holes defining the character. I say ‘can
sccept’. It merely sees seven holes and dismisses that character as
heing completely redundant. This has many advantages. 1 would
like to tell you that if you used a Fairchild Gutless Wonder per-
[t ator, which has been used at Los Angeles, at Perry, and we use
it ai Rocappi, the delete code is merely six h{.)les. That code, when
fedd into the computer, has to be deleted within computer memory;
it is fed in and processed. If you have a parity check you do not
lave to feed in the delete code at all, as it does not hit high-speed
memory. There is one catch about parity; the automatic checking
does not seem to work. The problem you run into is that the parity
hecking logic within the perforator will let you down. As a
consequence of this, the computer will hang or stop, a.pparentl}'
hecause it is receiving an illegitimate character, or more often
hecause the incorrect parity has gone in. _

Hard copy: I do not think that anyone using a computer
svstem which has a high-speed printer available and a correction
outine available should consider a hard copy producing key-
hoard for one moment. If you have an Anelex printer—a high-
speed printer of one kind—you can read your iuforrr.lation in,
print it out and correct it through a correction routine better
than a girl can read what she is perforating. In any event, how
far back is the girl looking? If she is perforating at top speed she
does not have the time to look back.

Someone said that it might be advantageous to perforate cor-
rections. T disagree. As Mr. Archer described this n}orning_. inter-
rogation of the correct parameter can do everything which the
hard copy will otherwise give you. '

Writing on the tape: We had a Navcor perforator which wrote
on the tape. But it wrote 72 characters out of Phase. The charac-
ters were quite legible. We decided agail_'nst it, except f-:r)r very
carly stage diagnostic purposes and for training people. We were
(rying to get high keyboard speeds, and operators do not have time
(o read anything. All they have time to do is to cut the tape, and
the easier you can make it for them the better.

There is a feature on the RCA go1 which does exist on other
computers. When you are reading gapless paper tape, in order to
read at very high speed the braking mechanism does not grab the
tape just when it should do. Say you require to r.ea_d- 130 charac-
ters at random in gapless tape, there is a possibility thz!t th‘e
hrake slips and you miss three or four characters, which is
disastrous. As a consequence of this, if you are reading gapless
paper tape you must start reading at lower speeds. I am referring
1o 1,000 character readers as being fast; 500 as slow.
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A way out of that situation is possible if the perforator coun
the characters it is cutting. If you know that your paper-Lij
read instructions within the computer will never exceed
characters, and that after every 100 perforations the perforatiiy
device itself throws in three blank tape feeds, then this will alli

you to read at that very much higher speed of 1,000 charactery

a second.

I agree absolutely with Mr. Bovd about shift and unshift, It |
a ‘must’ to have a shift lock and also a key which you push dowi
which generates a shift code and releases the shift whit
generates an unshift. The Navcor perforator was essentially
signed for our system and did this.

We cited the Rocappi system, and in any system you are goin|

to have to get into some sort of function representation, i.e. heli

J. beta X or beta anything vou like. Beta J. as Mr Archer
scribed, could be Baskerville 10 point; beta K, Times Roman
point, or anything you fancy. We had a blank set of keys on
Navcor perforator—and 1 still think it was a good idea— s
that, when you hit a particular key, two perforations were made,
beta and ]. Therefore, with one key stroke you were generatit
two codes. The bank was typical of that on any typewriter,

As you hit beta ], a little light came on; so the operator knew
he was in beta J. We not only had beta J but we had rho |
well; in other words, we had two separate function codes.

With small caps, as Mr. Boyd said, you have a problem on the
rail, shift, unshift, and the tape is a mess when vou read it.

What we are able to do in our system is to let beta L represent
small caps in a particular fount. Having done this, all vou have
to do is hit the alpha characters and you are away. With one ke
stroke we are in the small cap mode and would stay in it.

With respect to ligatures and computers, let us forget all about
ligatures in terms of perforation. Let us take the name ‘Griffin'
We are producing unjustified tape. If the girl puts a ligature in
there for ‘fi" and during the course of the process we discover we
have to letter-space that line, it is going to look funny with ‘i’ i
the middle of it. What you have to do—and can do very, very
easily—is to perforate ‘fi’ normally, forget that ligatures exist
altogether, and let the computer programme in its final stage
determine, (a) whether or not that ‘fii’ is in the lower case, (h)
whether or not this line involves any letter spacing, and (¢}
whether it is in a fount where you have a ligature available. Th
is in the system right now.

Word deletion: I do not see any value in word deletion if you
have a good correction routine.
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| can tell you what my experience has been. If you :Lakf: a man
who had been perforating tape for a typesetting de\-'lFe, such as
the Photon, and introduce him to a computer system, it has been
my experience that you get the best generated tape from that
man. It is far better to do this than to bring in someone else, no
matter how high his 1Q or his educational qualifications are. r\
man who has previously been a keyboard operator, given a key-
hoard and the rules involved in a computer system, turns out
wonderfully good tape. 1 have worked in an installation where
they have hired girls for perforating tape. What I would like to
s1v about girls who are just regular typists is that you note a
tremendous difference between a good one and a bad one. You
will take in one girl and, no matter how much time, how much
understanding and how much patience you apply, you cannot
train her into the system. On the other hand, another girl can be
rcally efficient in two or three hours.

A Monotype point of view

Mr. F. C. HOLLAND (Monotype Corporation L}d): I con-
cur fully with what has already been said on this matter of
keyboard speed, particularly with the figure of} 10,000 ens per
liour, although I am aware that this conﬂic:s with Mr. Archc_ti s
20,000 ens per hour. I do not think that either of us is necessarily
wrong; it is a matter of which you call an average. , )

I am thinking in terms of the whole printing industry, bot
nationally and internationally, using different languages 11:’[[]’1 the
iens of thousands of keyboard operators working machines on
which plenty of information is already available. I have the
leeling that some of the higher speeds quoted are quite hnhqesﬁ
extrapolations from specially selected keyboard operators. I thin
perhaps that some of the men with whom Mr. Archer deals afs
ibove average as far as good operators go, and may also be pa{; :
more. People associated with newspaper work, as we ha\ie already
heard from the Daily Express members, may work at high sPecd—
for 2} hours and then spend the rest of the shift relan;;el?-
unproductive. You will not get accurate flgure_s of average key-
hoard speeds from such sources, and I would like Mr Archer tc:
agree to differ from me in this: I will say 10,000 and he can say
20,000,

I maintain that this speed is very important, as the whole
ivpesetting system depends upon it as a fundm:nental_pacemaker
where a keyboard input is the necessary starting point. To ex-
plain what is meant, I believe that a computenzcc_l t_’n’PESeltlnlgl
system can have g different kinds of input. The first is what I ca
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‘Prime Printing’, where original manuscript has to be process
into some kind of punched tape because at that time no L
exists. The second is where this originally cut tape can be s
with a suitable computer programme to generate other Ly
setting operations of the same text but in different typefaces ui
formats. The third is where computer sorted information, alread
existing for purposes other than typesetting, is used at some Lt
stage for the production of typesetting.

It has to be realized that I am mainly thinking of the fiy
category, where the keyboard is the essential input, when I stilf
that the keyboard sets the speed of all subsequent operatiol
"The second category mentioned obviously deals with the elimin
tion of a keyboard operation, as does the third category, A
present the great bulk of typesetting comes within this (il

category and T feel that this prime printing needs a keybounl

input, and will for many years to come.

Productivity can be calculated in many different ways. Ong
way, 1 suggest, is to think in terms of man /hour productivity i

the whole typesetting system, where you divide vour total stall
engaged in typesetting into your total output in ens per howr
The number of men in a given system will depend on a number
of factors, one of which is the kind of computer in use.

Let us say you use a computer which puts out punched tape al

100 characters per second so that, with the usual delays caused by

loading up spools of paper and the working pauses that an
normal in computer operation, you might have a regular outpul
of 85 usable character punch codes per second. This figure would
therefore be the maximum punched tape input to your comy
puter.

10,000 ens per hour at the input keyboards is around g charag
ters per second. Dividing this into 85 characters per second at the
computer means that you would need 23 to g0 keyboards to keep
one average computer in operation. If Mr. Archer’s figure
20,000 ens per hour is correct then you would need only 12 to
keyboards. In any case, you have a through-put of work in the
region of 250,000 ens per hour, which is a sizeable amount ©
typesetting!

Progressing further into my thesis, it has to be realized thy
there must always be other men in the typesetting system; there
will have to be attendants for the computer as well as the Lype:
setting machines themselves, regardless of which actual machines
are used. What I am trying to say is that when you calculate yo
man /hour productivity you will inevitably have a figure that ix
always less than the average keyboard speed in ens per hour, ng
matter what comes after the keyboard stage in the way al
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machinery and equipment: so that it is very impurtam'mdecd to
pet the best speed from your keyboard stage, because it sets the
whole productivity of the system. )

Because of this, good keyboard design is immensely important,
and we do require keyboards that enable the operator to waste
the least possible amount of time and generate the greatest
number of usable punched codes.

[ feel the same way as the other speakers about hard copy at
ihe kevboard stage. I do not think it is nece_ssanl}' a good thing,
hut a ‘compromise could be a keyboard ‘Wl:ll(.‘h does not h‘a\fc a
print-out, but has a big jack plug connection at the back into
which a suitable typewriter accepting electrical SIgnals_CO}xld be
plugged. Thus you could have it both ways. Of course, if you a;'le
seiting in Greek or Russian, you will have to get the rigt;) t
typewriter and this could lead to a lot of typewriters standing Y-
At this time I would like to point out that what has been s:‘ud
hefore in this conference has not touched very much on foreign
language work. Yet we cannot afford to forget that just to the east
of us there live several hundred million people using print, and
they do not speak English. Mainly, they speak more cnmp'le).c
languages requiring accents and suchlike. I believe that a key-
hoard which is going to be useful in the future should reflect the
need to print in many different languages and should En%b]ﬂ the
operator to change rapidly from one language to another with ease.

Slides

l'o illustrate the possibilities open to us ir} the future, L shm‘v ‘r_he
Monotype standard key layout. 1 apoiog;zn? for the advertising,
but for those not familiar with this machine I :5h0u!_d explain
that it uses two banks of keys with a total of 334 in this arrange-
ment. Incidentally, this keyboard cannot be used for computer
Iypesetting, as it does not punch standard narrow tape required
by existing computers.

The two banks lift off and may be replaced by others having.

keys of different languages or signs to enable rapid transit from
n;;eselting in one language to another or one fount arrangement
to another. - _
Possibly the electric typewriter of the future, used in typesetting
operations, would be similar to Figure 10. 1 would like to see 360
keys arranged in two banks. The left hand hEmk could utilize the
lower left hand alphabetical keys for capital and lower case
Roman characters—the capitals being obtained by a shift key
with automatic insertion of the necessary punch codes in the tape
output. The middle and upper part of the left hand bank would
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Ie used for italic and bold versions of the fount in use with each.
In the case of languages having large numbers of accents, it would
In necessary to reduce the number of founts displayed, say to
fwo. on this left bank, putting the bold version on the right-
lund one.

What I would aim at is a layout having this kind of versatility
and based on the concept that the only special shift keys mainly
io be used would be to convert displayed lower case keys to their
related capitals.

\ll special but low frequency alphabetical or typographical
signs could be placed on the right hand bank where normally
there would be blanks awaiting designations to suit the day to
dav customer requirements.

Because all keybanks would be removable, a particular layout
conld be preserved at the end of a job for further setting
in that kind of work. Changes for languages could be made
instantly with less upset to the operators because accents would
he visible and therefore tangible.

l'o stress the importance of the need to accommodate these
linguage and other changes, I show present standard practice in
‘Monotype™ with slides of Russian, Greek, and Complex Mathe-
watics in addition to the English lavout version already displayed.

My general theme here is Lo stress the point that it will be wise
for us to face the future with keyboards capable of handling
I'uropean languages readily. Recenty I visited two Dutch
printers and I was very impressed to see the high volume of
printing being processed in foreign languages. 1 show slides of
some typical work—a piece of direct mail advertising for a
medical drug company in Polish, the same job in Czecho-
slovakian and French, a different drug advertisement in Greek

25 well as the usual Dutch work illustrated by the Reader's Digest
and a cookery book familiar to many here now.

The printer who equips himself with keyboards not having
these facilities may well be shut out of much profitable business.

Discussion on keyboards

CHAIRMAN: The discussion on these three papers is now
apen.

Mr. F. De WITT (Friden Inc): What information is there
regarding how much productivity we are getting from unjustified
keyboarding over justified keyboarding?

Mr. HOLLAND: My knowledge on this is very sketchy.
Unfortunately we only have a few hundred keyboards in the
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whole world which are setting unjustified tape. We have hundi
of thousands of conventional keyboard operations whicl
justify. Whether we can accept the extrapolations based on i |
hundred to say what is going to happen in the future, I do 1
know. It seems likely to me anyway that there should be (il
considerable increases. 1 see no reason why the deletion of |
fication and line splitting, and the elimination of potenti
mistakes which go with this at the keyboard stage, should i
pretty nearly double keyboard output. I may be rather 1o
less here. I would think it would be a minimum of 50 per o
This does depend very much on the language and the kind ol
work you are doing.
Mr. B. R. HATVANY (Burroughs Machines Led): Tt I
been reported that clock typists can perforate tape withow
justification at a speed of 500 to 780 lines an hour, while the si 10
operators could produce only an average of g50 lines an hour |
these additional decisions must be made.
Mr. HOLLAND: Perhaps, in answer to that, I should conm
ment that the sort of speed increase which will be demonstrated
by deletion of all justification and hyphenation routines dependy
very much on the measure of the job. In other words, if you 1
commonly setting newspaper measure of 11 ems and you come [
with a line-end decision of some kind or another every 25 or §i.
characters—maybe even less, depending on the type siut
obviously you will show marked benefit. If, on the other hand,
you are setting a book measure with an average of 6o to f0
characters in the line and you delete the pauses after every 6o ap
70 characters, you will not demonstrate such significant gaing,
Therefore, it just goes back to the fact that we do not have a lof
of accurate information on this kind of thing, and history will
answer these questions.
Mr. A. H. PHILLIPS (HMSO): When can we have a Mong:
type keyboard with automatic justification?
Mr. HOLLAND: I will get the sack if I answer that!
Mr. H. O. SMITH (Crosfield Electronics Lid): 1 would like
to follow up Mr. De Witt. It does seem to me that the major
economies in the computer typesetting field are achieved by this
saving in keyboard operation. There are certain fringe benefity
obviously, but I think this percentage saving in keyboard opera
tion is a very important economic factor. Claims are made whicl
appear to be quite wild. To go from 10.000 an hour to 20,000 an
hour seems to be quite ridiculous, based upon my experience in
the typesetting field. The Los Angeles Times claim somewhere
between 3o per cent and 4o per cent saving in a very narrow
measure. What would be the saving in average book-work
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measures? Half of that? This is the thing about which we ought
re information. _
K Iglelte “c]:?hcr thing which worries me is not this easg,;hi_i?lidw(:i
straight typesetting. As Mr. De Witt said in the papf:lr 1;1 ic 3 ;;n
presented to the Institute of Printing last year, unt}i' t erlrlz e
up-dating of the output of the eIl(!-pl‘O(}thl_.mHC‘ 1—11.5.':;0 e-d'
little future in making small savings in this primary keyboarding
”I’;-ilil'tl)(:ier point—and I would be grateful if any zpeakelr‘j cc::llsci
I|{-1p‘me—is this: whereas one can begin to see good soun “s' e
in computerized book-work typesetting, I cannot personally
how it would apply to other fields of composition. -
Mr. BARBER: In the first part ﬂf‘ your question you ;]15 e
what the savings were in book-work. The only savings which a;e
available are those that take the logical decision f'm“'l[ t e
perforator. Therefore, from your own experience i justifying
conventionally, you know what the saving would mean in terms
. ;Ir?gfeli;algec‘}DON (NGA): Iam curious about thi's question
of re-training. From that point of view I have some mtelgest rm
this matter. Could any of the speakers tell us .al)c,;ut the rt(:l“er
kevboard which I understand is in use in America? It IST lilasc kgn_
the Linotype standard keyboard rather than the t}fpe_“nterb yt
board. Have any of our speakers any information abou
I-hll'o.s-{.r. H. P. WHITTAKER (M. H. “_'hitt_aker_Sc Sorz Ltd): hI
believe Mr. Duncan begged the question in his tal_!\ ab{l)ut :hz
value of hard copy. I think I would be right in s:s.:.'mg-]t'fés s
people who have controlled hot metal t}"pt:sr_ttpng machi nes by
tape for many years will agree that hard copy is m:nl[1 c:ss;::n L
the attendant and, in fa{:t,_ of little value tot cl c:;t v
operator. What is important 1s that hal:d COpY is now a,_n‘:]o b
for controlling phototypesetting fuachmcs bec:jlusc,r“_ i[blf ol
typesetting machines—and there is no system yet availa

mercially which has a correction system as efficient as a hot metal

correction system—hard copy is becoming more essential in order

to produce a clean tape to put into a photntypese{;tmg u;];':i
What I would like to ask is this: having got our flar cop)r *
prepared our correction tape—there are I l:umu_.ﬁnc]l:-e-n;li i %
systems—are there any existing computers which wj ? t hawpa
rﬁcrging automatically in themselves without having to

sie -
SE};‘TEEEL:EIEER: If 1T understood your question c_orrectll?l’, thlcsl
is the way we do, in fact, apply corrections. N!r. Archer s (E“t;e
you a print-out this morning. This is the entire concept 0

171




system. The fact that this correction has involved the de-justific
tion and re-justification of the content of that tape is all part of
the scheme.

Mr. WHITTAKER: [ have a supplementary question. Cuy
you put your correction tape into the computer at the same time

In other words, in the system as vou have described it you have 1
go through the computer to get a print-out, whereas with a han
copy keyboard it is possible to get a hard copy and do the
correction and produce the corrected tape before you go to the
computer. Can you put those two through computers?

Mr. BARBER: We want to proof-read at the computer print.
out level. As such we are not interested in the hard copy. Since
we are not generating a hard copy we have no terms of reference
by means of which we could access in any way the paper tape
which is going in initially. In answer to your question, in the
Rocappi system, it is ‘no’. The LA system is the only one I know ul
which could do this, and there are certain limitations within that
correction system. On the question of how many lines vou can
access at one time, 1 think the limit is gg. If you want to correct
on line one, you have got to write o1 and for line ninety-nine, g,
We are willing to go to—and do go to—g9,999. so what we have
lost one way we have tried to gain in another.

Mr. E. G. CLUFF (ICT): I am here with Mr. Chadwick. I
have not been present at earlier sessions of this conference. I have
come to hear what people have to say who are interested in this
question of keyboards and codes. Although T do work for one of
the leading computer manufacturers in this country, my main
interest is in standardization and this is why I work very closely
with Mr. Chadwick.

One speaker mentioned the button pressure of two or three
ounces which was regarded as being the optimum for kevboards,
One of the things which has come out of our work in the BSI is
that force is very strongly linked with length of keystroke.

Dr. Conrad, of Cambridge University, has produced for us some
results on this subject. These show a correct correlation between
a keystroke of 1” and a force of two to three ounces.

Secondly, our international work on codes, which has not
reached a very advanced stage, had to take into account the
keyboard considerations in the pairing of characters inside the
code table. Likewise, we are now going back to keyboards be
cause we are having to look at our code to see where the char
acters should go on the keyboard.

On the question of the size of the kevboard. there was one
illustration of extending the keyboard upwards to a fifth row.
This is a very important point of principle, because the question
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of the operator’s span with the least movement ]SI;[?P?!‘?:;;; Stz
f.r we have worked from a different angle, whereby \\b? i
keep the operator’s hands as close together as possi -Erds ik
centre of the keyboard and not extend movement I.;LPW; .:1 5
have expanded our keyboard in the case of %{165 e@th(;:i L ‘3'
putting some of the less used functions at the o £%; ;0 uemI;v
1or’s fingers only need to move to the outside '.-t:frj,hmfrel(:_danml‘_l.I "
On the question of multi-a_lphabets, some of the (;:11!ith ental
principles of our work in coding have I_:ueen conclerne 1,55 s
ing for multi-alphabetsijpanir:ularljr \;1[2) :h:{n)sla:l ;ﬁ%:::gmw {L =
nts. We have been concerne 5 :
:::Fe:lnc:fioual communications and we }{ave had to 111.:1-.151-3-“111:r
this international code a proper repertoire of acct:jr.ns, ::_z:] -alth;g
catering for German, Fl‘El;Eh. Spanish and Scandinavian;

i hree extra letters. . .
Llllu:zallftqtl:)l rzi-isd[one further point. lt_is possible, with cons:_zftflt;:;]l :
we have discussed but not standardized, to cater :I'Eor ?’shl af g
number of alphabets by a convention within the Engli thg_[ ;
Let itself. We have a double code in con;unctfgn, S0 28
number which follows a certain _character -showTs }Eﬁl arzvml; R
alphabet 7 or 10. This is possibly a point which may
i conference. . )
II‘S&?IE&E:V: We have had_ a very inter‘estlng SCSSI?::; g:l
kevboarding problems. I would like to take.tl?rs (}%po;;rm;} Y on
vour behalf of thanking the three spt_aakers, Mr. Boyd, t. s
and Mr. Holland, for the way in which they have presente
papers and dealt with your questions.
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CHAIRMAN:  Before I introduce the speakers, I would like
to mention at I'.!lis point that the conference is hon;mred to hwe
with it two pioneers of computer typesetting who rﬂba‘bl
started to think, talk and work on it before any of us hE::re we '
;’;:ﬁlgrtct) élsten tho tl!;'ljem: they are Mr. Bafour from France and Mr:.'
1tt from the United States. " wi ki i
few minutes this evening.smtes ey vill both be speeking Sy
I would like to introduce to vou the people who ar i '
speak. First we have Mr. Hanson, compu}:cr—];‘raphic in\itflgf;:‘l il:;
developer of the Linasec. He will be followed by Mr. Angell, who
has spent the last 24 years working on teIeU.!pésetting, ﬁrst’wiilt‘
ige TeIeE}'pe Company and then with Fairchild; he will describe
you, m company with Dr. Truscott, the E '
W’noldr_ldgc computer Fairchild are iutraducingog?s{zng?lﬂ:
typesetting. The next speaker will be Dr. Corstius fromp the
Mathemauc;;l Centre in Amsterdam; he will talk on the pro
gramme which has been written over there for computer t}{‘)pc'
.;]etnng. Next we shall hear from Mr. De Witt who is with Friden:
e will talk about their approach to the problems of ta .
perforation and tape processing. We shall then hear from MI:'e
Schwartz of 'A]phanumeric; Alphanumeric is a data-processin.i
company which is concerned with systems analysis in the graphig
arts; ht_z will talk about their project of cmnput}:r typesetting and
also give us some details of the high-speed pﬁmocomposin
machine they are developing. He will be followed by Mr. Beaveﬁ
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of NCR who will speak briefly on their plans for computer
iypesetting. Finally Mr. Bafour will read a short paper on the
work which the BBR system (these initials will be explained) is
poing to proceed with in France.

I will now call upon Mr. Hanson.

Linasec

AMr. E. HANSON (Compugraphic Corporation, USA): There
ire two things I would like to do very much. First, I would like to
(cll you something about Linasec. I am going to make this very,
very brief because the second thing 1 would like to deal with is
probably of much more general interest.

linasec is a special-purpose computer. There are two versions
of Linasec each of which does one job only; they convert unjusti-
ficdd tape to justified tape. Linasec [ sells for about £10,000 in this
country; Linasec IT sells for about f14,000. They will operate at
speeds of about 5.000 lines an hour on almost any measure. They
arc special-purpose machines. They are machines in which the
machine does the major part of the computation but the machine
is not capable of doing hyphenation. When hyphenation is neces-
sary it calls for help. This displays on a screen the word which
needs to be divided and calls on a monitor to make the decision
45 to how the word is to be divided or, perhaps, a decision that the
word must be carried to the next line, recognizing that this is going
i create a line on which the spacing betwesn words is somewhat

larger than you would wish it to be. You have no choice: if the
word is ‘straight’ it cannot be divided.

Let us consider the differences between the Linasec I and the
I.inasec IL. The Linasec I is intended primarily for the composi-
tion of fairly long measure. Most book-work can be done satis-
factorily on a Linasec I. Linasec I is capable of working only
with the expansion of the space bands to justify the line.
linasec II is capable of adding to a line whatever spacing is
necessary to make the line justify. Hence Linasec II is neces-
sarily the machine for use in a newspaper plant or in book plants
which do a lot of fairly narrow measure work.

I think that is really all T would like to say about the Linasec
machine as it stands.

The second thing T want to talk about is the general question
of special-purpose computers as opposed to general-purpose
computers. The point I would like to come back to on this is a
(uestion Mr. Smith asked this afternoon which was, basically, ‘if
you are going into computer typesetting, how are vou going to
pay for the computer? Where is the saving going to come from
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which will pay for this additional equipment which you g
putting into your plant?’ The other thing we have to look ut I§
this question of how much potential saving there is here (o |y
for a piece of equipment. My feeling is that a special-purpomg
computer like Linasec is, at least at the moment, a better answey
to the problem of making justified from unjustified (I
than a general purpose machine which would cost significantly
more.

I would like to turn over the rest of my time to an opel
discussion. Since Mr. Smith asked the question this afternoon i
have done a little pencil-pushing. I have some figures with whicly
you may or may not agree. I would be interested in your views oij
these. First of all, it seemed to me that the average cost uf
composition might reasonably be taken to be something like
1s. od. per 1,000 ens. This is not total composition. This is jual
paying the salary of a man who actually does the keyboarding,
This seemed to be a reasonable figure for, say, a teletypesetter
keyboard producing 10,000 ens an hour. By ‘reasonable’ I mean
that it is not going to be four times that much. Taking 1s. od. per
1,000 ens, the most you can hope to do by converting unjustifie
tape is to save a portion of that 1s. od. on each 1,000 ens, Thix
is all the money you have to spend on your computer. You cannof
spend 1s. od. processing those 1,000 ens: maybe you can spend i
quarter of it. Let us suppose that you can get a 25 per cenl
increase in your keyboard productivity which I think reasonable;
this leaves you so little to pay for the additional equipment thaf
it must be moderately priced.

I took a case where you might have four keyboards and where
you are casting type at a rate of 41 lines a minute—this is for i
full day’s operation—and I tried to figure out what sort of
keyboard production you would have to get at your perforating
keyboards to make this break even. With a £10,000 computer youi
are going to have to get about 13,000 ens an hour at your
perforating keyboard in order to pay for this piece of equipment,
I think this is a perfectly reasonable thing to expect. With proper
operator selection and training you can do better than this.
However, if you then go from a computer which costs you
£10,000 to a computer which costs you £20,000, the keyboard rate
in the same situation, to break even, goes from 13,000 ens an hour
to 16,000 ens an hour. If you g0 to a £/30,000 computer, it goes 1o
19,000 ens an hour. If you go to a £40,000 computer, it goes (0
22,000 ens an hour. I honestly do not see how you are going (0
justify paying £40,000, £50,000 or £60,000 for a computer, even il
you have this amount of money available to pay for the
equipment.

I would be interested at this point to hear other opinions on
is subject. »
('Il;l:LlE]elcl LANNON (Washington Dept. of Health, Education

& Welfare, U.S.A.): How are you amortizing: )
\ !llrc illziNSON :> I figure on the basis of charging the sales
price of the computer over the period of five years.

Mr. C. J. DUNCAN (Newcastle University):
i the computer? _
I( ”\ll]:a;—l(z)&?\ISON: Ipfelt that the computer WOL_lld have a life of
a(.nvncwhat more than five years, and that spreading the cost ov;ir
live years would take care of this. If you were to shor‘tendt e
eriod, I think my question would become even more pointed.
| A\Ir‘)DUNCANl: What if you doubled the number of key-

ab ? . .
IH)l‘\l'Ilrds'I—IANSON: If you do that, you improve the situation
considerably. However, you have to put a trem|endpus am(})ll‘mt
through the computer in order to be able to justify anything
like a £20,000 or £30,000 investment. . . ]
| S’Ir. ;? C. HOLLAND (Monotype Corporation Ltd): These
ligures you have been mentioning are more or less break.—ew./en
fisures. When you say you have to pay for the computer, this is a
1>:cak-even point; you would not make a profit on it?

Mr. HANSON: No. '

Mxl: F. SIMMONS (NGA): I would like to say to Mr. Hanson
(hat, if you are expecting a higher productivity from thef k;}h
Iu)zuid o/perators as a contribution towar‘ds the cost of the
computers, please bear in mind that they will expect to share in

i ased productivity. '
ll](I:\IlrnCIrJ;BANSC}))N: I think the sharing should begin only after

have reached the break-even point. .
\()R/Ira\/i. MacNAGHTEN (Short Brothers & Harland Ltd):
\\'her; it comes to justifying the purchase of a general pu}ﬁ)c:ise
computer, surely you should allow for the fact that it will do

jobs as well. )

()‘h]arlﬂ.JI(iI/iNSON: You should, but I have never seen it done.

Mr. MacNAGHTEN: It is capable of doxpg it.

Mr. HANSON: Yes, it is capable of dqmg it. There are
about sixteen general purpose computers being us?d for éy}f)e-
setting in the United States and none of these is being used for
anything except typesetting.

ml}\/lr“gUNCRN:}p Is that absolutely true of Perry? Are they
using two separate computer installations at Perry? There.l.s a
bulletin out this month which gives details of_non-typesettmg
: : sage. Is that on a separate computers ‘
”)I(I}IP—)IIX?INUI\I/ISA%V: We were there in December. They certainly
have two computers. They are using one as a buffer. However, a

No main-
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EEEZ:_; Sfial of administrat_imi is being done at Perry Press; wiy
i smﬁeni; :]r:]:z?:r: 1]:.]1;, H]:]‘-’Olf]l’lg and all sorts of things, thrau
m;\g;}ﬂiﬂ:i;?s‘:m‘ What sort of an investment do these
ab(;i?[;;l;{‘: :  From my knowledge the investment might |

I would now like to call on Mr. Angell.

Fairchild’s general purpose computer

Ltl:iir-' FI S. ANGELL (Fairchild Graphic Equipment (UK
)iz am going to do as Mr. Hanson has done and be as hiiu
as I can, throwing this open to questions afterwards ‘
I do want to show you what we have to offer in tI-m way ol
computer. This is in the form of an annﬂuncement‘ }"[‘ i
p'a;['IlCllL:il’ computer is manufactured by Thompson Ramal .
“f)cldrjdge who are quite well known for their com ;rcrsn}? |
child ha\:‘-_e been looking through the computer ﬁeldpfr.}r a- c
puter which they feel would be suitable for graphic arts '--I"
Thei; :nr'e_no-t 4 computer organization which is attempting |
see how It can fit into the graphic arts. They are primarily
ig;ﬁphlc arts people looking for a computer which mighe fit. Tl ‘
3 ompson Ram-:? ‘.-‘-'goldridgF computer was the one which .ﬁ Lled
tjei p:fa;ge best in size and in capacity. The capacity and abili.
301.0 this computer are slightly larger than those of the RGA
{: is a gen-:z_ral purpose computer, 16” by 20” at the base amd.
59 hlgh.‘[[ is a problem-orientated com[;uter, which sim
the handll!lg of many of the keyboarding problems whichp' ise
N Instructing a computer as to what has been done. It is n‘:;t
“Llarziiogac computer but a stored-logic computer: Our p !
;gacmneai?dst:::: ‘:r;[ ]ih:f }ff:?:]ﬁmn The advantage of this is the
cility I € computer storage or prograu
L]:j:‘lg ;:an Izle chan_ged. It is also equipped with r.gwo in?ut? and
puts and can simultaneously process two different type faces
anddtwo different line lengths, which is a thing that i};: |:.¢f§:
;:: }f:l; ;li iriehgards {;lu_e speeq. this will Tun g.000 newspaper liney
Sy i sjanh_a;:i ef;[u:-pment. With special equipment thiy
can & f[:I L 8 .lg as 27,000 newspaper lines per hour. I
quires fewer key strokes for instructiom. Right now, we me
:;:;;;I:]gf at g5 per cent accuracy on our hyphenation and, when |
e Qj -p-f.'li cent accuracy, I am not taking the total lineage ax
ey lghle. am Ea}‘:mg the hyphenated lines as a base figure.
el the reliability of this computer is better than anything
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glse on the market to-day, due to the fact that the mean time
hetween failures is in excess of 1,300 hours. The reason for this
{\ that this computer was originally designed for military appli-
(ations, according to military specifications, and they required
extia heavy duty components throughout. This includes the
printed circuit and all other facilities in the computer.

‘I'he computer is being used in Santa Monica on a pilot pro-
gramme; we are debugging a programme which will be available
here very shortly.

I'he control available to the composing room personnel is at
(he top of the computer. There is no way that they can perform
any mischief by trying to make changes of their own. It is a
simple on/off device, a matter of pushing a button, and the
computer runs to completion.

Below this is the control used for test purposes and for running
disgnostic tests, which can be done periodically to check that all
the printed circuits are in good condition. The printed circuit
hoard is of the plug-in type. It is about 50 per cent thicker than
(he average board, which will save a lot of maintenance
problems.

Behind are the power supplies with all the power packs in
order, set up in unit construction so they can easily be main-
tained. No air conditioning is required with this computer, nor is
there a dust problem to worry about because the unit is com-
pletely enclosed. The fact that no special air conditioning is
required is quite important. The unit will operate up to 122° F.
with no interference. We will be coming out very shortly with an
improved unit giving go inputs and 20 outputs, which should
cnable a user to keep up with the flow of copy at deadline time
and not fall behind.

Dr. Truscott and Mr. Roberts will be happy to join me in
answering any question of a technical nature.

Mr. A. C. McINTOSH (Unwin Brothers Ltd):  Price?

Mr. F. S. ANGELL: I would say in the neighbourhood of
| 45,000.

Mr. HOLLAND: Is the new model with an allotter attached
o it a sequential system?

Mr. ANGELL: It will be sequential.

Mr. G. B. TAYLOR (Computaprint Ltd): When Mr. Angell
says that the capacity of this device is slightly greater than the
RCA 301, would he like to tell us which configuration of the RCA
201 he has in mind?

Dr. D. N. TRUSCOTT (International Systems Control Ltd):
[his is one of those questions which admits a great many
answers. In terms of output of lines justified for the normal
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assembly, which we understand is used for the go1, the capaciiy
slightly greater. 7

Mr. G. P. COOKE (Brown, Knight & Truscott Led): Wi
you say that the programme is built into the equipment, o 4y
mean that, if for any reason the programme has to be chay
you have to change the hardware physically?

Mr. ANGELL: Iam sorry if T gave you that impression, ||
programme is not built into the computer. It is not a wired |
programme; it is a stored logic programme. This can be iy

very readily by merely running one out and running anotligy

programme in by tape.

Mr. PHILLIPS: Could vou tell us the name of this oy
puter? '

Mr. ANGELL: It is 'I'hnmpsunAR;uno-“'ooldridge, TRW,

Mr. R. BOYD (Richard Clay & Co. Lid):  We had a figure
9,000 lines an hour. Could you give this to us in bits or characin
per second? If so, what output punch are you using?

Dr. TRUSCOTT: All the figures I have are in terms
output lines of the Santa Monica output. It is a regular new
paper line. The actual speed of the machine can rise 1o
characters per second. The limitation is normally in the outp
devices. The two channels, which were on the slide that
Angell showed, were Royal McBee punches. The machine is
saturated with two: it can handle more than two.

Mr. E. FORBES (U.S. Government Printing Office):

those punches 100 characters per second?

Dr. TRUSCOTT: They are 6o characters per second.

Mr. A. J. MAYNE (Consultant Research Scientist): Wl
writes the programmes for this computer? If the computey
supplier writes them, how much do they cost?

Dr. TRUSCOTT: The computer comes with a standaunl
programme which is based on \ 3
Webster's Dictionary. It produces this ninety-five per cent of cor
hypenations and carries also a list of 4,000 standard exceptions, Il
you have a particular house style which you require, then thi)
will take a small amount of additional programming. However, .
this will not cost much. The main programme comes with g

machine in the main price. It is used by all the inputs amd
outputs which run inte it.

Mr. MAYNE: 1 understand you have to chan
gramme to change the type face or the size.

Dr. TRUSCOTT: When you wish to feed in the perforated
tape for a particular piece of type for setting, vou start off with y
code which is set on the teletypesetter keyboard, which tells the
machine the size of type, the particular fount and the column
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ge the pro

widih. The hyphenation programmes apply to all f:lllsres w h?lf;-ﬁ::
v are. However, this p;lriir:uln_r ch goes on to the ;‘nm 0 .,:"id[h
tupe and if the next tape going in is of a d_lffenent column v

(i carries this identification and the machine handles it.

A Dutch programme

CHAIRMAN: Dr. Corstius from the Math_cmanca]i Cenu:s:
in Amsterdam is going to talk about typeseting programm
which have been developed by them in Holl‘:md, —

Dr. H. BRANDT CORSTIUS (Mathematical Centre, 1]151: s
dam):  We are a Research Institute; we do nott se!l co::;pquw-.
nor do we print anything besides our own resear ch repor f' o=
ever, we do have a computer, and we want to use it for any

( we encounter.

Iulirlll::zll];l‘ohlcm we saw about six months ago was tl}e h}'piﬁéﬂ}:;
ing of Dutch words. I am quite sure you are not 111Lcr{=§ -
Dutch, so I will not go into this deeply. We have}hcaz‘l ‘tmsaid
things about splitting English words. 1 h.-.wc cven ;::;r thlm.- e
that English words are the hardest to h”)he“f“f’ Ll( s 853
larder to hyphenate than words in any {)j'.htii alTbL].tllgI el
world. As T do not know all the languages in the wor s v
Lnow if this is true! However, I am quite sure of Olll'e Etlnﬁth i
least in English it is a finite pm?:len}; Jou i oloe i 1K .
dictionary. We have seen that this will probably be too e: pnm
sive. However, the problem as regards the Dutch langl-lagre 1.:rin
linite, because we make any cmupou'nd word we want; we so 1}15
words together without spaces, as is the case in certain
U such as German. _ ”

ll“']i:' Illli;gfs.s not a finite problem and we have to do it lj‘-}'la }ogltzi:
process. We solved that problem and we tried our r;a) uru-:;n 0.,
0,000 Tunning words in normal Dutch text. We ag 11-:\:31:“:1?)(1)1.3
per cent accuracy. This means that 0.5 per cent h_::l‘ Erﬁere nogl
hivphenation. Most mistakes were made in words W 1;) s
Dutch but English or French. They often occur in s

I'he computer cannot see which langungt? it is.. P

We use this hyphenating pmceo.:iure in a justi cah ! l:}'lar
sramme. I will not go into the c_let;uls because it muslrth e Silm“fe
o other programmes ahcaut_whlch vou have alread:} rz;;ﬂ;e >
can do pretty well anything we want. Tht{ei El()g e
independent of the input ches and the output dev lu'i;i:n deic
proportional-spaced typewriter. The typed text is ] ]; )
in offset. I have here a book which was pro:iu_ced-m that h'.-. 'y in 2
rather short time. It was an anniversary ptib]lcalr_nn oi: the : iual1
Computer Society. We did not make any corrections in it a i
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If you are really going to produce something like this, you haye
make corrections afterwards. We counted 320 broken lin
words broken at the end of the line—and, of these, three
wrong. That is about 1 per cent. You get more mistakes this
than you do if you just take all the running words in the 1o
which as I said had a success percentage of 9.5, because you ha
to split the longer words, and those are the words in wh
mistakes are made more frequently.

~ We are going to use the same programme for a TTS machi
For a Braille printer, which is being installed in Delft, (Bra
characters are rather large; there are only about g0 on a ling,
you have to hyphenate frequently), the same programme will |
used. '

I do not want to say anything more about these programi
and how they work. You can read them if you wish because thi
are written in Algol 6o. -

This is a rather important point about which we feel ver!
strongly. There was some controversy this morning as to whethel
you should use a general programme language or machine code.
The advantages of a general programming language like Algol
are clear. The programme can be written and read by the special
ist in the field and not just by the man who knows the computer,
The programme can be very easily changed. If you want to maki
any change, you can do so in a few minutes. The programme ¢
work on any machine, provided it has a compiler for thal
language of course.

What are the advantages of the machine code? One could say
that one advantage was for the computer-making industry, in
that you have to stay with them. This is not an advantage for th
users. Another advantage is one which Mr. Barber mentioned
when he made a bet that any good machine code programune
would work faster than a compiled general language programme.
I think he would lose his bet! In regard to Algol, if you read th
definition of it you will see somewhere that in an .—‘&fgol text any
machine code is permitted. The point I want to emphasize is that
if you have a programme written in Algol and one proceduie
kea:-;ps coming back, like an output procedure, you can alwayy
write that procedure in your machine code. I do not think that it
is really a question of having either symbolic language or i
specific machine code language. You can use both of them and
have the advantages of both of them. If you have a good Algol
compiler, it should be able to compile Algol into the maching
cod;, dleaving the machine code parts of the programme undiy
turbed.

I would just like to add one further point about a programme
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designed to lessen the work of the keyboard operator. This after-
noon we talked about keyboarding problems. It seemed to me
ihat it was generally assumed that each character needed one
stroke. I do not think this is true. If you have a word like ‘the’
and a spacing, which occurs very often, you could replace this by
t" and a spacing. This would result in a gain of 50 per cent from
four characters to two characters. The computer would very
casily convert this again into ‘the’. In other words, you could
have a shorthand convention.

You might say that it is hard on the operator to have to learn
this. If you pay her for the amount of characters which come out
of the machine rather than the amount of characters she punches,
I think she will feel it is worthwhile for her to learn this system!

Another possibility for this kind of system might be where you
have difficult words to spell, like the name of the Russian Prime
Minister, which is often mis-spelt, in our newspapers at least. In
fact. 1 have seen two different spellings of "Khrushchev’ in your
newspapers. If you used the letter ‘K’, the computer could
expand this into the full name which, of course, would be spelt
in the same way every time, so you will not have any mis-spellings.

Mr. J. T. HARRISON (Stephen Austin and Sons Ltd): I
would like to ask Dr. Corstius whether he thinks there might be
1 danger in using the redundancy in a language which, in Eng-
lish, I believe, is 75 per cent. By using the significant part of this,
vou introduce the possibility of one error completely altering the
sense of the whole text.

Dr. CORSTIUS: That is probably true. We would have to
see whether it was too dangerous for our system. I do not know.

Mr. W. P. JASPERT (Print in Britain): On that particular
problem I would say that most newspaper reporters write their
copy and have their standard abbreviations in any case. Most
compositors are used to it, so the computers could get used to it.

CHAIRMAN: I would now like to call on Mr. De Witt.

Friden's range of equipment

Mr. F. De WITT (Friden Inc. USA): 1 would like to tell you
first a little bit about what Friden makes. The name Friden is
associated traditionally with calculators and adding machines, but
we do make other equipment. These are principally keyboards and
tape-processing equipment.

The basic features of the keyboards are these: a heavy duty
writing machine producing hard copy; an electric powered key-
board; one or more tape punches, punching up to eight channels
(and these can, of course, be the advance sprocket hole or the in-
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line sprocket hole, and they can be either a tape punch or an
edge card punch); one or more tape readers, with the above
features, and also a tab card reader. An add-punch 10key
keyboard is used by the New York Times to set the numerivil
part of the stock market. This numerical part is automatically
merged with the names of the stocks on a Friden tape merger.

We get requests for many combinations of these pieces ul
equipment. We have the Flexowriter which is a writing maching
controlled from tape and producing tape. We have a Justowritel
which is a typesetting machine with a small justification com
puter built into it. We have the linecasting control Justowritel
which punches tape for controlling Linotypes and Intertypes,
and also some of the Photon models and the Intertype Fotomatic,
We- are just about to announce a new model of the linecasting
control Justowriter which will handle the non-unit founts which
are used in Europe and America. We have previously been limited
to the unit founts which are used primarily by the American
newspapers.

The use of separate punches and separate readers gives uy
various machines such as code converters, tape mergers and the
tape editor. The tape editor is a device which will automatic
ally add the thin space codes to linecasting control tape and if
will also automatically delete lines which the operator wants
deleted.

Although there scems to be some doubt as to how much time is
saved by punching non-justified tape for computer use, we know
that by punching tape, which is to be put through the tape
editor—that is by punching tape in which the operator does not
have to worry about thin spaces being added and does not have
to worry about turning back the tape and rubbing out errors—
we can save at least 25 per cent of the operator’s time. This alsa
results in a saving of possibly 10 per cent on the slug casting
machine. This depends entirely on the number of rub-out codes
which would have been in the tape if it had been set in the
conventional manner.

We also combine an edge card punch and a printing punch
with the Justowriter to produce a classified ad. system, so the
classified ads. for offset newspapers can be manually sorted
during the day, kept up to date and then at press time can be fed
into the system, producing a tape which will operate our Justo
writer reproducer.

I would also like to say that we have a linecasting control
computer-input keyboard. This is a Justowriter which has been
modified so that it does not put in any end-ofline codes, even
though you do return the carriage at the end of the line. We
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liave also modified this machine so vou do not even have to
punch a key to return the carriage. When you reach a word space
at the end of the carriage travel, the carriage automatically re-
iurns and the word space is punched in the tape. This is a
separate non-justifying perforator. However, this same feature
can be supplied in any of our linecasting control Justowriters. If
customers have any doubt about whether their computer is always
soing to work, tﬁe}' can go back to the mormal form of con-
ventional typesetting. ‘

[ would like to emphasize again the tape editor, the savings
in operator time and the increased production. A max.imum
increase in production is obtained through a minimum invest-
ment in extra equipment.

Mr. BOYD: I would like to ask Mr. De Witt, with regard to
the automatic carriage return on the last word space, whelher
there is any possibility that the operator will beat this by getting
another key down before it is back ready for him.

Mr. De WITT: I believe we would lock the keyboard eut
during the return.

Mr. DUNCAN: 1 would like to ask a supplementary, if I
mav. Has Mr. De Witt considered something like a two, three or
four key store while the carriage is returning?

Mr. De WITT: No, we have not.

CHAIRMAN: Thank you very much, Mr. De Witt.

From data processing into print

Mr. M. SCHWARTZ (Alphanumeric Inc., USA): The
sessions during the last two days created a great deal of discuss]:on
about proof reading: whether it could be accomplished by using
computer output or whether graphic arts output was necessary.
When high-speed photocomposition equipment is available, this
argument will be purely academic. There have been differing
opinions on this subject and my opinion is that proof reading is
best accomplished when the output is in graphic arts form.

The state of the art in photocomposition to-day can be equated
to the state the computer industry was in ten years ago where
Flexowriters were the prime output devices. While the Fenn'al
processors operated at very high speeds, the entire electronic data
processing system came to a screeching halt when information
was fed out. To-day, central processors are in the order of one
thousand times faster and output printers are over one hundred
times faster. However, when applied to the graphic arts industry,
the equivalent of Flexowriters as output devices is still being
used because all the photocomposition equipment discussed to
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date have been slow devices with speeds of only five to ten

characters a second.
Alphanumeric is essentially a data-processing company prow
ently doing systems analysis and programming in many variel

areas. Computer operated typesetting services for the graphic ariy.

industry happen to be one of the areas we are in, and which we
hope will some day become our prime business. In this industy
at present, we are still a service company without a service to sell;
the main reason being that we do not have available to us
suitable high-speed photocomposition equipment. Facing the
problem of not being able to obtain equipment in the foresecahle
future, we initiated a programme for the development of the
type of equipment we considered ideal for the graphic arts i
dustry. Most computer applications to-day are really simulations
of manual operations. Our approach in intruding into the
graphic arts industry was not to devise or develop new standards
but to simulate the operation of both the typesetter and iy
typesetting equipment. Using the specifications of a Linotype
machine, we investigated whether a digital computer with propes
display equipment could simulate both the operation of the
human being and the machine, and generate the kind of output
at high speed which the machine was capable of doing. This
investigation indicated positive results and from this we evolved
a photocomposing system.

Our system is intended primarily to record alphanumeric data
of high quality and of numerous formats on both film suitable
for the making of photo offset plates and light sensitive papes
suitable for the making of proof copy. Input information neces
sary to produce the recorded alphanumeric data can be supplied
at high speeds by magnetic tape or by any other machine.
readable means. Output copy is produced at speeds compatible
with existing computer output speeds. An integral part of our
system is a general purpose computer. Such a computer can be
adapted easily and operates most economically when producing
publications requiring the sorting and merging and editing of
information. The computer is also used in the production of
output in graphic arts quality and format when providad with a
suitable output device to take the place of its normally available
high-speed printer.

The phototypesetter we have designed requires an interface
with the computer. With slight modifications to this interface
unit it can be adapted to operate on line with many general
purpose computers that have available input/output chanmnels
for the attachment of external devices. Type fount characters to
be printed are previously coded and stored on magnetic tape
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which acts as a slow access bulk storage medium. The handling of
(laracters in this manner allows the user the capability of design-
ing, coding, storing, copying, and generating type fount charac-
ers of any design or size without dependence upon the
manufacturer.

In other words, our system does not use type of lhe_ kind
printers have been accustomed to seeing or working with in the
past. We do not have a photographic matrix. We take patterns or
¢haracters and subdivide them into many segments or little
sections, separately coding each section. They are then stored as
hulk storage on magnetic tape. When desired, they are re_called
from their bulk storage media and used for the generation of
tvpe. In previous development, several display devices were
considered. The one we are presently working with is a high
resolution cathode ray tube.

Figure 1 is a simplified system block diagram of the photo-
composer. The section above the dashed line is %he gene.ral
purpose computer with standard peripheral gear. Shown with
the computer are only two magnetic tape units, although four
might be more appropriate. One of the units shown is used to
input the raw data to be typeset. The other tape unit {tf_.'pc_fount
tape) holds the coded information necessary for the making r:‘:f
the actual characters. One reel of high-density IBM magnetic
tape can be used to store the equivalent of 700—go character
tvpe founts. Once created, the cost of duplicating these 700
founts is $50, including the price of the magnetic tape. The boxes
labelled Optional Input/Output Equipment could be paper tape
or punched card reading or writing units. Below the dashed line
is the phototypesetter. It consists of an interface which behaves as
a buffer allowing communication to and from the computer. The
control and conversion unit controls the phototypesetter using
information received from the computer. The storage unit Is
large enough to hold both the coded character which is being
printed plus the next character to be printed. There is never any
wait from the computer for accepting a character to be lprmted
(i.e. printing is continuous). Character information 1s then
directed to the character generator which produces a line of
characters at a time. The maximum line length the system can
accommodate is eight inches or 48 pica. Printed type can vary in
size from six to fourteen points. The only movable element in the
entire system is the film transport which moves the film at
constant speed past the character generator. \‘\"hcr} film is i_n lh‘c
proper position for printing, an entire line _(:-f information is
scanned across the cathode ray tube and is directed to the film
via an appropriate lens.

189




INFPUT

WBGNETIC)
TARPE
UKNT

!

TYPE FONT
TAPE

WM AGWETIC
TAPE
e

!

|  ™MacneTic TAPE UwIT conTRoL|

CENTRAL
PROCESSO

OBRTIOMAL

OETION Al

NPT EQUIRMEMT

PHOTOTYPESETTER

CUTRUT EQUIEMEMT

PHOTOTYPESETTER

WNTERFACE

|

SIHPURED SYSTEW BLOCK DIAGRAM

FIGURE 1

Figure 2 is a typical character slug representing a 12 point
uppercase ‘G’. A coding scheme is applied to this pattern, thereby
digitizing it. The coding is quite efficient, needing less than 10
per cent of the information, as you see in the figure, to display
this pattern.

In conclusion, I would like to mention some other specifica-
tions of our system. The computer itself can hold in rapid access
siorage over three type founts of go characters each. Any of these
270 characters can be intermixed on a line. A larger storage
would make available more than three type founts. Composition
speed can be measured by a character rate but it is best for us to
measure it by page rate because the speed varies inversely with
the character size. One 8” by 10” page with one character will
(ake as long to produce as a page with 20,000 characters. When
composing with six point characters, the output speed will be
approximately 4,000 characters per second. It will be reduced to
approximately 850 characters per second when printing fourteen
point type. Substitution of a go character fount will take half a
second.

The Alphanumeric Photocomposer is not a saleable item since
we are not manufacturers. Our entire development budget is
(50,000. We expect to have a system on line with the general
purpose computer available to us by mid-1965. At that time we
hope to transform our company into a photocomposition service
company with services to sell to the printing and publishing
industry.

CHAIRMAN: I will now ask Mr. Beaven to make a short
statement on the NCR programme.

Mr. A. H. BEAVEN (National Cash Register Co. Ltd): Iam
attending this conference primarily as a member of Mr. Chad-
wick’s team on coding and standardization, but one of my in-
terests is programme research. Like Mr. Duncan, I hover over the
battlefield in a helicopter. It occurred to me that you might
forgive the intrusion of one more threeletter manufacturer into
the conference. I suspect that manufacturers of computers have
three-letter systems for reference because they can be justified but
not hyphenated!

First of all, what T want to talk about very briefly is the
computer system which we have installed in the United States in
a newspaper office. I would then like to look at the picture in
relation to Great Britain.

The Orlando project
We have an NCR 315 in Orlando, Florida. The people at
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(ilando Sentinel Star claim to be setting more editorial copy by
computer, as distinct from classified ads, than anv other news-
paper. T am not in a position to comment on the accuracy of this.
\t present the only job being done on the 315 is editorial copy.
1 I ey are also running a pilot scheme for doing general account-
R10- I . ing and payroll. In the light of what was said earlier in the
conference, my own feeling is that a general purpose computer,
A which is suitable for the bread-and-butter accountancy of any
o _ company, will be more than adequate for what is needed for

] (vpesetting. The reason for this is that the 315 programme as 1t
] - exists at present does hyphenation and justification by logical
means only with g4-05 per cent success—that is, of hyphenating
which takes place. The actual part of the computer which does
this is the memory only, the paper tape reader and the paper
tape punch; the correct copy comes out on a high-speed line
printer.

The accounting side of the operation needs magnetic backing
store, and we are looking into systems of dictionary look-up using
| the device, which 1 referred to earlier on, called the CRAM
HI magnetic storage unit. This is a random access device which
T (reats strips of magnetic card as temporary drum surfaces. We can,
1 if we are pushcd, store the whole of the big Webster in one
HHT ('RAM deck with the hyphenation points; in practice one would
use two. Even so, the accounting department need two, three or
possibly four CRAM handlers for their sort of work; so there is
plenty of capacity in the system.

Very briefly, I would like to turn to general programming
languages. It is very important that people should recognize the
value of these programming languages. Manufacturers generally,
EREN ' mnd NCR in particular, are committed to such languages. QOur
present range of computers, and those we market in association
with Elliott-Automation in this country, cover a fair number of
recognized programming languages such as Algol, Fortran, and
B _ so on. These languages have their merits and they have their
A mE i demerits. However. the main thing about them is that they do
: , allow the non-computer expert to get some practice in writing
R0 4 programmes. It may well be that certain parts of them are less
; efficient. They are useful as a start. My own feeling is that, with
? ] : regard to the shortage of programming talent, man ufacturers will
be grateful if we can find suitable material in redundant
A O L L T A DO T T T COMPOsSitoTs as Programiers.

— Rl S eA0 50 C80 1 Tﬁere have Ifeef a number of conferences proving that over
the next 2o years we shall be very short of computer program-
mers. If we can make some use of people who would not other-
wise have turned into programmers, we shall have achieved a
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great advantage. However, there is one point: general purp
languages are no more fixed in their design than the design
computers. All languages are constantly being improved, add
to, altered and modified. The intention, however, is that thu
should be modified in such a way that they are compatilil
upwards. If you write in Algol 6o, by the time Algol 6y
66 comes out, the Algol 6o programmes will continue to I
compilable on the new system, though obviously not in revery
otherwise there would be no progress. This is a very importan|
point to the user. Do not have an auto-code which is ol
compatible upwards, otherwise you will be as stuck with the
general purpose programme as you would be with a special pur
pose one. However, special purpose programmes are useful, site
there are other fields in which a lot of work is being done witlh
machine-orientated languages, or special purpose assemblers,
On the point about general purpose versus special purpose

computers, I am relieved to find that a special purpose computer

may well cost you more than a small general purpose computel

which will do exactly the same sort of job as well as doing othey

things. The general purpose manufacturer has a place here jus
as much as the special purpose manufacturer,

CHAIRMAN: Last, but not least, Mr. Bafour has a sho
paper to present.

Pioneering in France

Mr. G. BAFOUR (L’'Imprimerie Nationale, France): Mp
Duncan had the courtesy to suggest to Mr. Grunberger amd
myself that T might say a few words to you.

I thank him very much for that suggestion. It gives me the
opportunity to recall that, in 1954, a French team—Messrs,
Raymond, Blanchard and myself (the initials B.B.R.)—patented
a system for using computers in the field of automatic typesetting
of text.

In 1958, experiments, the results of which were published at
the time and which have been recalled by Mr. Duncan in the
Penrose Annual, were carried out using a computer of the Sociéld
d’Electronique et d’Automatisme. The output tapes were fed
into the Intertype casters of the Imprimerie Nationale, equipped
with Fairchild readers and control units.

The computer received two tapes, one of them for the unjusti-
fied and unhyphenated text, and the other for corrections and
also for general instructions on layout and location and size ol
illustrations to be inserted in the text. It produced a six-level
perforated tape in the TTS code. This tape was used, as I have
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Alrcady said, to feed an Intertype model, F.4., with double distri-
I-u[[m{, including italic and bold faces. _

Since then our work has continued and now the Compagnie
l.uropéene d’Automatisme Electronique (CAE) rcpre:sented here
Iy Mr. Grunberger, has taken up this work in which my con-
tribution continues. _

I'his firm, which is an affiliate both of the Compagnie
(¢nérale de Télégraphie Sans Fil and the T‘hon-ipson-Ramo-
Wooldridge Inc. for the common market countries, is now l'C‘ad‘ji
1o supply a computer typesetting equipment, based on the CAE
10 computer. ) )

I'he programming method of the CAE is to use logical rult?s to
liyphenate words without any dictionary. The accuracy obtained
for the French language is better than gg per cent.

A double input and output will allow the computer, whenever
necessary, to accomplish simultaneously two ditferent tasks on
independent texts.

The speed of each output is one hundred characters per
second. _

Studies are now being carried out to develop hyphenation
programmes for the German and Italian languages.

As regards the English language, programmes have been
developed by the Bunker-Ramo Corporation (part of Thompson-
Ramo-Wooldridge).

CHAIRMAN:  We have had an extremely full hour-and-a-
half. 1 would like to thank, first of all, the speakers for their
co-operation in packing so much into that time. I would also l_lkc
to thank you as an audience for accepting so well the limitation
of your sacred right to answer the speakers back!
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) CHAIRMAN: I have very great pleasure this morning in
introducing to you Mr. Chadwick of the BSI, who is going to talk
to us on th_e standardization of codes. I am sure from what was
said last night by one of his colleagues during the last few
minutes F'f the session that we are in for a very interesting talk
{mce\ again this morning. Mr. Chadwick has with him Mr gﬁlllﬂ'
25) I(?Ti M:I;. Summerton of IBM, and Mr. Beaven of NCR. -I have
. : o
lmr[;; 1:1);:1-[ 53; jz‘:i{om of them will give us a good account of this

Groundwork by BSI

Mr. G. CHADWICK (BSI): In case delegates are wonderin
why some Standards representatives are present at the conga
fere_nce. it is because Mr. Duncan had written to me late in April
telling me c_f the development of computer typesetting ro;c]:ses
and suggesting it would be an adrantage' to cstabligh sOme
st?ndards fairly quickly. Throughout May, international tech-
nical meetings in New York discussed coding. among other things
‘a‘_nd Ié-.—[r: Duncan had asked if the Standards representatife;
mollzhis gcio‘len:[{:»TB kind of report on the situation on their return

Work on data processing subjects hegan in BSI late in 1956
:1_11([ the first committee was set up ecarly in 1957. Late in 1 ?ﬁ
first Coding Standard was published. This '.\'zldsjf{:-r the -:od?zggu T
on pum:hcfl cards. Discussions on the coding on punched t:e{
began late in 1957 and, after some 20 meetings and 4} years’ hag:l:
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work, B.S. 3480, dealing with the codes on punched tape, was
published early in 1962, being the first in the world actually
published on this subject. In June 1963, a Standard (B.S. 3635)
dealing with the codes on punched tape for the numerical
control of machine tools, was published. The codes in this later
Sandard were directly related to international work currently
proceeding.

International deliberations began in Geneva in May 1961, and
various technical committees were set up which have had several
meetings since and have now produced a draft ISO (International
standards Organization) proposal for coding in 6 and 7 bit
character sets. This looks like being generally accepted by all
countries which embrace major data processing interests. When
the international work started there were two main documents,
one being the draft British Standard which was subsequently
published, and the other. a proposed American Standard which
became known as ASCIL

The data processing coding experts in this country, as in the
other countries, were anxious that any agreement made should
be international, vet at the same time they have realized that it is
not possible for delegates to sit around an international table
and speak in the name of their country unless national work has
properly developed so that they can be bricfed. As a consequence,
national and international deliberations have proceeded side by
side with many amendments to original documents. When the
international 6 and 7 bit character sets have been promuigated,
and if the United Knigdom is a party to the agreed document, it
is intended to make the necessary amendments to the two exist-
ing British Coding Specifications.

It seems from what we have heard at this conference that the
new technique of computer typesetting is likely to develop and
catch on in this industry and we are of the opinion that you
could use as a basis the BSI/ISO 6 and 7 bit codes. It appears
that you do require more alphabets or rather more sets of
alphabetical type faces than we have covered and you may
require a larger repertoire of punctuation and diacritical signs,
but these will not present insurmountable difficulties and all
your requirements may well be covered by certain conventions
which the colleagues who follow me will no doubt mention.
Internationally, the committee which was called ‘Numerical
Control of Machine Tools’ will in future deal with the Numerical
Control of Industrial Processes and this is likely to happen
nationally in the UK. As I have already mentioned, we have
done a separate specification giving the codes for the numerical
control of machine tools which is one form of industrial process,
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and i i
o wet cs;:::mse tlomnzte :tt]hat typesetting by computer is another fon
e, g;hou];giet »Eer to deal with this problem we in our 1§
i i T ” 1dne::.essar§‘, h-e prepared to consider anotly
o e ctaz !eal_mg. speaﬁca-ﬂ}' with your requirements,
o - e i; basic 6 and 7 bit codes. '
Bl IBeM; islslrs. Beaven of l':«ECR, Cluff of ICT, wml
e on it 1M, ! three companies are directly associatesl
Rt gt ‘two of these gentlemen are active members ol
e gin o 1‘11;'&6:3- and were with the United Kingdom
- ‘;mdardf ew York. Their intention is to speak to you aboiit
e = mgmb:rzt::; }Jg{;b]ems_ from the point of view of com:
fr(;:;l HEE i b pras 5;, ‘mm going to ask Mr. Cluff to take over
r. E. G. CLUFF (ICT): I believe vou hav ,
E]f;fl ;I‘:;t:kon_e sFeakcr from ICT this week. Ther:lft?:!: :}dt}vulll;ll:ll
ey 0?,;: cf{:a_l‘" 'u the hegl nnin_g that I am not representing
po 1o U{P:he' {d) FiEW on this _subject'. I am speaking here on
e st;m:;l _Em-‘.' I wo_{u]d like to explain what we are trying
between what :111]1\'5IE?Iljkéo}Itz:u:znt:g}'H'dﬁnd el o
this morning. In standards “'o:?k wesczlllre ?;]{:Iki;:hat; :hwlfll e il
colleagues were talking about existing equiprﬁem = future.
Mr. Chadwick has already mentioned how we sta:rtcd this work

i?a;g_[i?. I recall lh(:ll one of the first jobs I did in that committee
prepare a list of all the different codes used by the t:mf:

uters in Tni e

{}hicker on[h[gichll‘;fidhligng?{ at that time. We were rather
s Mere o g diior 1957 than we are now. For every
It is true that in those d B code and a different character set,
‘Pﬂper st ol ﬁ:-}mb‘ ays we were u‘«:?rking only on a five-track
vou already know El ﬂs}-l-“rhmh i limitations, some of which
e industor ard f,-or ILI is crea!ed_consaderabfe difficulties for
take some informati [ fe users, particularly if a user wanted to
had to handle [he;;md'f?io.m one area and send it to another. We
each problem as - g and we were forced to handle
aient: wav o workis que-dH(‘)WE\:er. it was clearly a very ineffi-
were for the indust1~g' _2;1;1 we tried to establish what the needs
up to what is now a}i: i li—mlgh L years we have gradually led
I Know mothice air ¥ ﬁrm!}'{-slahhshed international code,
B Some 5pecfa§ o out your mdusu"_i': but I believe that you
B b The Sta?i:;;‘ig:e;}geﬂ ‘t;hmh we in the compliter
be unaw . _the computer industry, may
EmPormn:tlrfhiannd'.Ea“; not taken into account. However, thz
Chadwick has gal‘ "5' we wish to convey to you to-day—Mr,
i . _Tf'-'fl 3 _meutmned it—is that this code and
set on which we are working has gained international
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icceptance. It is on this line and this theme that I want to

develop my talk.

The five-track paper tape codes which were in use (even before
1957) for a great number of years, were those used by the British
Post Office and by the international telegraphic system. Some of
vou may know about this type of code. It has limitations for the
computer industry but was, in its time, perfectly adequate for
telegraphic communications. It has, in particular, a limited
repertoire.

As this work has developed, not only is it true to say that every
participating country has accepted these new ideas, but the most
important thing to my mind is that so far it has been found
acceptable by the CCITT which is the international organiza-
tion responsible for telecommunications. This means that in a
few years—and we are starting now because some equipment is
already becoming available which is working to this code—you
will find all computers able to accept this code, and communica-
tions will be possible between different computers of different
manufacture. Even across boundaries using the same code and
character set, we hope and believe the international telegraphic
system will be using this code where an expanded alphabet is
required. I make that qualification because we do not want
anybody to be led to assume that the CCITT is about to give up
its existing No. 2 Alphabet. Although there are still many years
life left in this, the expanded code will undoubtedly be used in a
great number of areas.

One of the things which has led to the ready acceptance of this
code is the fact that the American Government placed a very
large order with an American company for equipment—tele-
printer class equipment—working to this code with this character
set, and such equipment is already being installed in the States.
This will have a very significant effect upon world usage.

When we in the United Kingdom began to consider this
coding question, most of the manufacturers were convinced that
we ought to concentrate on what we call a six-bit code. Although
I see some here who will be clear what I mean by a ‘six-bit code’,
perhaps I ought to spend a moment or two explaining what we
mean by this. A ‘bit’ is an abbreviation for a binary digit. There
are 8 tracks across paper tape upon which we could put 8 bits, so
that a bit could be likened to a representation of the presence or
the absence of a signal. The CCITT or the international alpha-
bet could be said to be a 5-bit code. We were talking in terms of
6-bits there, and here is the current 7-bit code. (Figure 1.)

One of the reasons why we were all concentrating at the time
on a 6-bit code which, incidentally, gives you 64 combinations,
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was that we felt that this was an economic question; we had o
keep the cost down to the absolute minimum. H::m‘evcr the
result of our co-operation with the Americans was that it bc:‘;mu-
apparent that there was a great need to have 64 graphics in the
code. ‘I his meant that if you wanted to take 64 crr;phics and seml
them to another place you must have more thanaﬁq comhinut;uul
because you need controls in order to determine certain f'u’lm-'s:
abo_ut the information you are sending. It was this 1'iew{ 0inl
which led to the development of what is now the 7-bit code. I

TRACK BIT No. BIT No CHARACTER
NUMBER 7-BIT CODE  6-BIT CODE SEQUENCE
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-
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.
i

1 t?nd, CHARACTER
Ist. CHARACTER

-

—«— DIRECTION OF TAPE MOVEMENT (RIGHT TO LEFT)
— DIRECTION OF RECORDING OF CHARACTERS OM TAPE (LEFT TO RIGHT)

FIG. 1.

._I weuifi like to refer to our 7-bit code, as it arose from the
New ‘._:1.'[; ameeting which took place in Mav this vear. I did not
have time to illustrate the 6-bit code, but it is very similar as far
as the centre four columns are concerned and was ;intended to be
compatible. It is not as compatible to-day as it was. It is m
p§1'smml belief that it is this 7-bit code which we will be liviny
Tmth for the next 20 vears. Although there will still be somg
intevest clinging to the ¢-bit code, I do not think this is going to
have such a significant effect upon the work as the 7-bit code 7

I think it would ke a waste of vour time for me Illto g0 Lhr;yu h
the whole of this code and explain what it is all abt(’mt. I u-'%ll
point to some of the salient features of the table and then invite

202

questions if some of you have queries on points with which I
have not dealt.

You will notice that we have the graphics in the four centre
columns, upper case alphabet, numerals and the most important
symbols which we have all agreed are necessary. In the closing
minutes of vesterday afternoon I spoke about taking into account
kevboard requirements. It is that which determines the positions
of some of these because, when vou try and place these graphics
on a keyboard, it is common practice to pair certain characters
together. Many of these symbols have been commonly paired in
many devices with associated numerals. That is one of the things
we had to take into account. I have included 1cd. and 11d. to
show that sterling is catered for, but with the advent of decimal
currency I think we can forget about it and we shall be left with
the colon and the semi-colon.

International problems

One important aspect is that we have reserved certain positions
for national usage. Where national characters such as those used
in the Scandinavian countries are not required, the preferred
svmbols are shown in parentheses; we have left-hand square
bracket, right-hand square bracket, and a currency sign No. 2.

In order to have an international code, we in the United
Kingdom have to recognize that people on the Continent do use
accents. This was referred to on more than one occasion yester-
day. What we will be doing for international communications is
to have a convention whereby a lower case ‘e’ with an accent will
be provided by the following convention of ‘e’ ‘backspace’
‘accent’. That will produce the accented ‘e’. This is for inter-
national communications across boundaries. Within a particular
country, in order to avoid this type of convention of non-
productive key strokes, to which reference has been made, there
will be the possibility in the national usage areas of ‘e’ with an
accent already associated with it by a single key stroke, but we
cannot standardize these internationally; though France may want
accented ‘e’, Germany may not; they may want ‘o’ with an
‘umlaut’. Although I am not saying what particular national
graphics will go in there, I want to indicate that we have catered
for two classes of work: first, the international communications
where vou will use this convention so that France may communi-
cate with Portugal, Germany and various other countries who
want accented letters; secondly, within the country where you
can avoid this convention (‘e backspace accent’) and short-cut to
accented letters.
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I will run down the controls before I finish and invite (] Ueh
tions. These controls here (indicating Column o in Figure 3)
are what we call ‘Format Effectors’. They are of interest
you in connection with the laying out of information i
printed form: BS—backspace, HT—horizontal tabulate, LI
line feed, VT—vertical tabulate, FF—form feed. Vertical tahi
late is different from form feed inasmuch as it goes o |
predetermined point on the same page, whereas form feed goes 1
the first position on the next page. CR is carriage return, S0 s
shift out and SI shift in.

One of the most important aspects of this code is that it dogs
avoid the non-productive kev strokes which were spoken ol
yesterday. As distinct from the international telegraphic alphabet
No. 2 where you have to have shift operations between numeraly
and letters, this not only has numerals and letters in the one shifi
but it also has the lower case too. This does not mean to say thal
you can avoid an additional key stroke on typewriters which are
in any case limited to 44 printing keys, but appearing in paper
tape there would be only a single character. These controls are
important, and in view of what was said vesterday I realize that
they appear to fit your industry very well. However, I think it
would be dangerous to use these purely for your industry because
these are transmission controls which have been developed so as
to allow communication throughout the world. SOH is start of
heading, STX is start of text, ETX is end of text, EOT is end of
transmission, ENQ is enquiry. Nack is negative acknowledge and
Ack is acknowledge. However, if you tried to use these inside

your industry for your own purposes and then, in addition, tried
to communicate via a transmission system you would, of course,
run into a number of problems.

In conclusion, I would just like to make passing reference to
the implementation of the abstract code to show you how we
have agreed so far to lay this out in paper tape. This represents
17 paper tape, which is in common use, with 8 possible tracks. In
Fig. 2 the first 4 tracks are shown as bit 1 to bit 4, which gives a
binary representation of o-15 for the vertical axis of the code
table, whilst bits 5, 6 and 7 laid out on tracks 5, 6 and 7 provide
8 combinations for the 8 columns horizontally. Parity would be
placed in track 8, punching a hole where necessary to make the
total number of holes in any row even.

Mr. B. SUMMERTQON (IBM): First of all, T would like to
reiterate Mr. Cluff's remark, in that T am not here as a company
representative but as a representative of the BSI committee.

I would like to say that concurrent with the meetings in New
York there were further meetings on the numerical control of
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machine tools and they, in fact, looked at this type cl-f Ecloc‘fe. I
would imagine that their problems are similar to 3‘ours.0i1 c}_]:izz
trying to fit a data-processing, data-communication cE e :01
their own particular environment—that is, mach_mc too IZ:C;]: r'aé
I consider typesetting as another of these requirements. : W

soreed—Mr. Chadwick can correct me on this if I am wrong

0 1

(Tco) Null [(Teg) DLE

(TC1) SoH | DCy

(Tcz) sTx|DCz
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e
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because I was not at these mectings—lha} the numerical contrc.)i
people would take this code, Igok at it and.trs mh fl—t -I,;,huelg
requirements into it as far as p05§1b!e. In other ‘T ords, they u.d i
take the alphas and the numerics. I\I_:ry_be they do not (l;ee’]'h ,
the controls which the data transmission people need. €y

ify i g Ly.
would modify the code in the5t_: areas only ) '
I would appeal to all those interested in typesetting to make
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their requirements known as soon as possible in order that y
may have at least the same opportunity as the numeric r‘ I" l'“;r
peﬂ:le of arranging your code. ' O
. 'CK " i

queslt-ioifi?gl:. iii\ _Ilu—ould like to add a comment on thix
. Oimcrrftal- c?ntfol of machine tools. It is impu
. Starﬁ:d?:[fo view. The numerical control of maching
b " i “;r:; as ar_l oﬁshopl ({E the normal international
coding c tee. en we met in New York this time it sud
Itlen y changed its substance, and in future it is going to deal with
:,ritziemif!mﬁ]m! cont'm] -::-E‘ industrial processes, which is a much
o r field. When we decided to do a separate coding exercise [
ducei:iu;u:;gdaz?imrd of mac_hi_ne tools, we in this country pro
oo sepanate British Standard. We anticipated the
ationa x:mrk, saying to ourselves, “This is what will proly

::Illjl}’ b;m the international document.” However, it was n{nnlI .'m:|
- :::i?l ];:L ])1;5::111 und;;:r Periw It is pretty certain, hO‘E\'ETCT:Ih;lI
PR E-Ec.t e ,:btt character set which Mr. Cluff has

it » when 1t 1s completed, we shall make the nece:
sal;}';mfndmems to the British Standard. 1
Bri:is}?gtla;é];r:ir;d:calxn‘g is that we are quite prepared in o
i : committee to deal with the coding problems ol
1) ustry on the basis of the numerical control of industrial
processes; yours will be an industrial process. N

Questions on codes

Mr. i
1;sh.33; C. T. ROSS (Computaprint Ltd):  Is this code puby
' Mr. C‘H.{DF‘F.\"IGR: It is only in draft form at present, as used
at the .‘\jew York meetings. We are waiting for the inler;mtio;rjl
secretariat to prepare a draft for voting purposes. There are t .-l
existing British Standards—B.S. 3480 and 3635, I:‘-ur. they l:le k-
give the code as shown and will be amended Tater. Intérnz{:til::"
ally speaking, it may be some eighteen months before 1'1c i
pu_bhshed. The moment we are certain what the final form s
going to be,_ we shall amend our standards without waiting fi .
thijmternatmnal document to be published. "8
5 A J;i(-’x. H PHILLIPS (HMSO): Could you tell us what the

cond row of controls are on the 7-bit code? (Column 1 of 7-bi
cocie.} They do not mean anything to me. "3
thfir. CLUFF: These are device controls for controlling such

Ings as remote punches and readers. This one (TC7 DLE) is
transmission control, data link escape, and will bfe used I? J‘
extending transmission controls generally. ‘Nack’ is a n e
acknowledge, another transmission control. ‘Sync’ is svnchigit(;::s:
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i(lle. which is in connection with data transmission again. ‘ETB’
is end of transmission block. ‘CNCL’ is cancel. This was referred
to vesterday by someone who called it ‘delete’. ‘Delete’ is ‘Del’
and is used in paper tape for the over-punching of a character in
crror. However, ‘Del’ is not the same as ‘CNCL’. ‘CNCL’ means
cancelling all the information back to a certain point. It might
I that line, that sentence, or anything you like to define. ‘EM’ is
end of medium. I do not think I want to say too much about that
or ‘SS’ which is start of special sequence. ‘ESC’ is escape. It is the
means of escape out of one code into some other code or it might
he escape into some other character repertoire. One of the things
ve have discussed but not formalized is that you might use this if
vou wanted some new strange alphabet. ‘Escape’ could be used,
[or instance, on its own Or in conjunction with a number so that
vou could escape into Alphabet N. 7 which you might have
invented. This will be for private usage and not part of the
standard. ‘FS’, ‘GS’, ‘RS’ and ‘US’ are information separators; file
separator, group separator, record separator and unit separator.
These are used frequently within data processing but do have
possibly some significance in your area.

Mr. E. FORBES (U.S. Government Printing Office): 1 would
like to comment on the character ‘Escape’. 1 think that it has a
special significance for the printer because we are thinking in
terms of 256. You can arrange them according to the probability
that you have, within the first 64 or 88 or 120, the ones which are
going to be used most frequently. The use of the code “Escape’
would mean you could repeat the entire block of 128.

Mr. CHADWICK: This ‘Escape’ is a vital and very interest-
ing character in this set. It originally arose because agreement on
the characters, both controls and graphics, was difficult to reach.
One trouble was the limited number of positions available in a 7-
bit set. Many people required certain characters or controls for
which there was no room. So ‘Escape” was brought in to solve the
problem. You use the normal code up to the point where you
really require to introduce your own special characters—you
encode ‘Escape’ and from then on you can use your private
characters. It is a character which allows you to say you are using
the standard code when in fact (maybe only temporarily) you
really are not. It is the sort of trickery which the state of the art
forces us to use occasionally.

Mr. R. A. FREIMAN (Random House, Inc): Let us pretend
you had about 450 characters to represent. What trickery would
you use to give that?

Mr. CHADWICK: For 450 different characters you might
have to devise a code and use ‘Escape’ to introduce it.

207




Mr. FREIMAN: Is there no possibility of using a double

triple one? By using 8 twice you get 16, do you not? Am I righi
in assuming that g times 8 would give vou 24? Or would yiu
follow a simpler procedure> With the Lumitype vou say thal «
times 8 equals 16. Could we do this four times and six times i
order to produce as many as 450 variations?

Mr. SUMMERTON: There are facilities in this code [y
escaping here with the ‘Escape’ and there are facilities for shili
ing. The difference between the escape and the shift is thu
the shifting certainly applies to a sequence of characters where |
is known by which character You return. In other words, all the
time you are in the shift-out mode you are always looking for thix
code shift-in to return to this code. The escape is a much more
powerful thing and, therefore, a much more dangerous function
to use. However, once you have escaped there is no reason why
you cannot escape, and escape, and escape again. Mr. Cluff has
mentioned that possibly the code for escape on one track of the
tape followed by a number of the next track would indicate the
code to which you are escaping. On 8-track tape, depending on
whether you use parity or not, you have 128 or 256 and the
possibility of getting 400. A couple of escapes, an escape Lo i
escape, would be sufficient.

While I am on my feet I would like to explain more closely,
from an international point of view, the special international
symbols which are not really required all that much by us in the
United Kingdom. There is a symbol on this code which has a
dual meaning—diaeresis and double quote sign. There is a
symbol which has a double meaning—acute accent and apos.
trophe. There are symbols which normally carry the meaning of
circumflex, but it is felt that certain countries may want to call
that tilde, like the Spanish and Portuguese countries in Europe
and South America. This other symbol is the grave accent. There
we have five main diacritical signs, as we call them. There are
certain areas, as Mr. Cluff has mentioned, which are referred to
as national use areas and where the French., for instance, can put
five lower case accented characters. I know they have more than
that; I believe they have about a dozen. If one looks at a French
typewriter it has about five accented characters and a couple of
diacritical signs, and these allow them to present their full lower
case repertoire.

With these comments from an international point of view, I
think we are catering for the Roman-based alphabets.

With regard to the Japanese alphabets—the Katakana Kanji
—and some of the Middle Fastern languages, thiey have o adopt
an escape or a shift philosophy. They have a completely different
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ilphabet. The Japanese Katakana consists of 4o-po characters, so
tliey have to escape into these othfer alplzabt;s. o sy
CHAIRMAN: I would now like to ask Mr. Beaven 3
[ew words. ) . o
Mr. A. BEAVEN (National Cash Register Co. L:d}.h Pl?s'ecca}l
I, I would like to say that I have in the past been 1at“f.tr c::,:;wd
about codes. Meetings to standardize codes haye 1.?51;1 }.- Ter o5
in one more code for the manufacturer to consider. o“E: 2 =
important part of this—and the most m]cIl:-_orL;_ml Fartd :'01}111&1:_
i iew—is ity for standardization for data nt
oint of view—is the necessity i _
IIrmgne In the European Computer Manufacturers ,—‘;s:soaaduop
e T i his 7-bit code is
q i f work on this, and this 7
we have done quite a lot ol i : 1 :
soing to be valuable for interchange of |nfun:natlon,_fu.helt}z::e
:l‘llfl or programmes. The important point here is tha: i ‘iothﬁse
soing to interchange you must be very careful a muh =
“Escape’ things. If you define with your correspondent what n
u;-::anl by ‘Escape’, and that is what he wants, then you fII:E ’1]
right. You can have vour specials and you are _com{]mn‘lc;luﬁ
aciul:;lttel\' If, however, vou have someone who is using it -::—;;c
different purpose and his characters which follow the escap‘; v
lifferent, you will not be able to communicate in that part o e
R i i ica
message which follows this, but vou will be able to commun L
i ; er f it.
and quite well, over the rest o o
Tl?e other thing—and Mr. Cluff has toucheglon lgl‘l}?—-}:n ;)}:;t
i i is is a very hefty problem. ei -
the implementation of this is y hefty . Th
tant pgrt for the printing industry is lmI)-lelneqt1l;g in p;il}:&-
tape, but work is being done on impke;nerllrtmg this (:‘-}'llpl;]x;w !
: i Therefore, in fact, you wi ;
cards and magnetic tape. e »
consistent implementation, we lélope. through all the m
vhich y g his code.
which vou can represent t o . _ ‘
Mr FREIMAN: We have heard 8-bit and 7-bit mentioned
What do vou think it will be? _ L _ ]
Mr. SUMMERTON: From the point of view of thr Irc:ugh E)I‘:lil
time, one wants to have an acceptable cha_ratt_crscl wit ;; rn i
munjl number of bits. From the communication pomt o \lct,
1 is way; y hav ne to
certainly the United States are going this way; Ihe}ﬁ}g:_ne ﬁol}ﬁnk
-.bits. Certain European countries have gone to 0-bits.
--bits.
his could well change. - .
l (s:H AIRMAN: Thank you very much. Before we close lhls
session, I would like to express, on your behalf, our aPplecmEmn
to Mr.,Chadwick and his colleagues for a very interesting sessLon.
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CGSEI-[:'\IR}IAN:' We are now approaching the end of (he
i erence and we have reached the stage where we have the Lawt
COO papers. IThese papers are both on very high-speed phota
benflgl?;ingds?teia}s. Mr. Corrado is going to talk first and he will
ved by Mz Hi i ) ; z

e papeg‘ 1. Higonnet after we have had a discussion o
. DF»I]r. Corrado has !Jeen responsible for the initiation amdl
evelopment of the Linotron equipment, and he has come ovel

from America especially to tell us about it this morning
g.

The Linotron system

B:f‘é;é :.;:.3 k{; F:ORE;:‘LDU :[I\Iergemhalz?r Linotype Company);
i ]_kg m%o the Fletzufs of how Linotron works and what
m.—efoﬂje Ih;z;t;r:\ c:;:]d llilcde to sEend a few moments briefly going
v that led to the develom i ;
i\;ei‘ﬁegtha}fr's iEterest in electronic L\'pgsgt?il;gufe;?li ;:ln::) [I:'I:L
40, when they t_:-uilt a -:losedAlodp television system t rl
E—r?:ii&g;”g-a:\'hgn I joined the Company in 1949, as a jlinitel:ll
haé < tiu}: la?}sr I[m Ti}:'jS{}:OI]SIbllil}' was to help evaluate what we
o v phmﬂi:}r} nches. The cqnclusic-n of our evaluation
ol ol .IP'-“SE‘“”_S using video techniques was nol
Sl ime, principally because the resolution and
i mation capabilities of cathode-ray tubes were such that
Smnrg;:;zrs E::-(fmacce;;lt_ahlc qu_alitjr. could not be produced on
o ni o dgrapd 11‘:Lmsllterla]. So we shelved that development
e i thizu ¥ ‘e;s ey what e!se we can do to get photo
s b road.” I 'q“- at that time neither we nor the res
industry were thinking about very high-speed phototype
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sciting; we were looking for phototypesetting at the more usual
speeds. We went to the optical-mechanical approach; and, to
make this part of the story short, you all know that we came up
with Linofilm which reached the public about 1956. Its speed
(iwelve characters per second), although adequate for the
applications for which it was designed, is slow compared with the
speeds we are designing into Linotron.

Around the middle of the 1gzos, everybody started using
clectronic data-processing machines, and a tremendous amount
of useful data in both the scientific and industrial fields was
produced. The United States Air Force, which had several prob-
lems in the data-processing ficld, asked that somebody carry out
2 study and produce a design specification for what they called
a lexical-graphical composer-printer. By this they meant a device
that would set justified text, not only by line but by page, and
also insert illustrations.

The contract also called for a study of techniques that were
not being used by the graphic arts industry but that might have
application. One of these was what we have come to call the
video approach. We talked to several companies, amongst which
was Columbia Broadcasting System Laboratories in Stamford,
Connecticut. We were delighted to find that the resolution
capabilities and illumination intensities of one of their cathode-
ray tubes were such that the tube could be used in the develop-
ment of a graphic arts machine.

As we thought more about this cathoderay tube and its
graphic arts capabilities, we began to think more in terms of a
systems concept. One of the first things we thought about was area
composition. If we had a machine that could not only justify and
hyphenate a line but could also justify the column and leave
space for the insertion of illustrations, we would be automating
many of the tasks of this whole system. This led us to insist on an
area-composition approach.

In our discussion with the CBS we said, ‘What are the basic
machine requirements?’ The output, as I have just said, must be
in the form of area composition and obviously you must use
standard photographic material. As regards the input, 1 have said
enough about data-processing machines to indicate that the
equipment must be compatible with the output of electronic
data-processing machines. This means that we are talking about
a machine capable of 1,000 characters per second. I have heard
during the week of throughput speeds for computers from 100 to
225 and possibly oo characters per second. This is true for the
smaller computers. However, our studies of the larger systems—
the 1410, 7080, and the new IBMg6o—show that throughput
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speeds for area composition and complete make-up of the [

can be 1,000 to 2,000 characters per second.

Then, of course, there is the question of quality. If Mergon
thaler is going to build a machine it has to have graphic aii
quality. The type founts must be readily replaceable. Because ul
the high speed of the machine, we should have job set availability
—it should not be necessary to change the character pgiiil
frequently during a job.

In laying out the specification for the Linotron, we tried i
incorporate all these requirements,

"The output should be on photographic film or paper.

The composition size would be 8” by 101”. We should uls
be able to do continuous listing of 101" wide material.

The input should be magnetic tape because of the speed. "I
quality of the machine must be between that of Linotype and
Linofilm. When I say this, T am referring to the comparison ol
the photographic film output of Linofilm with a reproduction
proof copy of Linotype.

The type fount will be a §” by 3” character grid. There will
be 256 characters for the job set. This is about the maximum
number that is practical from the technical viewpoint.

The type sizes will run from 5 to 18 points. T have chosen 5.
7> 8, 10, 12, 14. and 18. Actually they can be any whole-numbe:
point sizes in that range.

As regards the speed, 5 point type will be set at 1,100 characters
per second and 18 point type will be set at 250 characters pei
second. The variation is due to the variation in the number of
scanning lines you need to do vour logic. A significant point is
that effectively you get the same number of pages per minute
regardless of the point size. On a normal page, this would he
between 8 and 10 pages a minute, 8" by 10l” area.

Figure 1 is a schematic view of the system. There is the char
acter generator section, the display and the control. There is a
grating system, which is used both as counting device and as a
SErvo system to permit exact character alignment. I will go into
that in a little more detail later. The display has a film magazine,
It is very simply shown in Fig. 1 and is a relatively simple device,
because we place film in front of the display tube and it stavs
there until we have composed the whole page. Therefore, all you
need is a mechanism that can advance the film at the rate of 84"
in half a second. You have to have a vacuum platen to hold the
film flat, and input and output cassettes that will hold 500" of
film material up to 11” or 12” wide. The input magnetic
tape unit and conventional magnetic tape are purchased from an
outside supplier. The purpose of the magnetic tape is to supply
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FIG. 1.

‘hat i i cks of
the information for the system. What it does is to read blo

T - wi -oximately
information into the buffer. The buffer w 1111 h{?éd ap'FLf:ucrgmm_l
s achine control codes.

2000 characters and the ma ntr ; 5 B
electronics selects a character, converts it into a udf:n sinna . and
then transmits it over to the display tube and simultaneously
1 h )

Ao e =t tor the
scans out that character in its right position in relation to

- char s which fall on that page. ,
other characters whic . o . .
s shows the character grid for the Linotron. You mayj

E A - .
o e Itr]I on th{: utl[Sl(le. [t 15 tIlE Same fIElﬂlE
ICCDD 17e {il n‘ICT_al e I

that we use in a Linofilm. The frame 1s Z’LbD'_th 4{{ TS
iide. The useful area of the characters, as 1 mentione _de tggg
pe # by a”. We have placed on that grid no

ofi ‘e also put

5

approximately § ¢ o
i inoh =6 characters. We hav
characters, as in Linofilm, but 256 characters

CT—H 215

S

—————




optics to gather as much light as ]mssil)].e to illuminate the back

surface of the character grid. All the characters are then imaged

optically on the photo cathode, which is the first element of the
Linotron tube. The purpose of the photo cathode is to convert
the light energy that impinges upon it into electrons. It emits
electrons. Consequently you get an electron image or the makings
of an electron image. These electrons are then accelerated down

<./ e

2N

ERECwW:
SENZINN -

chﬁq.nwu o -

W~'2g =3 —~mygee | as oo
T eE U TmmE-mYl QY e

PR TR g gl =ne ea
o Ugg-“;igHH,_qamﬁ‘:
.me&m&bun‘q e
© o Q0 UP AN MOASY

T B IE oo v
-m-—.-f\,g L - - o o\p_%:e ik

"oz,
2 e b By N R ke

[

.

jmt:hﬂ': ™ g e e e - e = o
VO RTE aNREM B e o

°Q mo ~

R g ot =
t‘]’”b‘:ﬂ'bﬁ| N 2 g e

HT T | N

g
]
-
S

-

FIC. 2.

the width information underneath each character in the fo f
KXW qu d'ms 1I1:_u can represent any character width I;cu-.'let:lu-
and 18 units, as in Monotype or Linofilm. The size of the cha;'j—
acter on the grid is 12 points; the other character siz -
obtained by minifying or magnifying electronically in thcs ol
trol system, Thf:se character grids are interchangeable 1;]‘3:’!“:
problem of getting new type faces is no greater than we.u" uf
type faces on Linofilm. TR

Figure g gives a more detailed picture of the character
:_gl-iz;flr";;t;)rﬁ T}ES has been the most significant part of the develcofii—

1e Linotron system: a character : y

truly rf{pmcﬁirc in graphic arts form any chff::];:-?'l;)ri}:l?il r:aosum
able grid source. The light source passes through the l’.'DI']dCII‘i:JI;;_’;'
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the tube and are imaged on the back surface of an aperture plate.
This plate consists of 256 holes, each one thousandth of an inch

CHARACTER GENERATOR

LIGHT R
SOURCE %’:II:D PHOTO ACCELERATING APERTURE
CATHODE ANODE PLATE

: 3 A HORIZONTAL
C : sz:itl:zlsou

CONDENSING
OPTICS l::ﬁ Ig:

e : FOCUS AND
DEFLECTION |
coiLs | OUTPUT
/ VIDEO
/ ANODE OUTPUT

/

VERTICAL

SELECTION
GRIDS

FIG. 3.

n front of the aperture plate we have a
series of horizontal and vertical selection grids. Their purpose is
to apply the appropriate voltage to one horizontal grid and one
vertical grid to allow the stream of electrons from that character
and only that character to pass through the output anode into the
remainder of the system. The ‘A" at the side of Figure g helps to
at is going on here. The dotted character and the dotted
image that is hitting the back

square. Immediately i

show wh
squares represent the electron
surface of the aperture plate. The solid line square is the
aperture in the plate. Visualize this square travelling from right
to left, and at each pass it moves down approximately one-
thousandth of an inch. You can see then that, as the character
hole. it is being dissected and converted into a video
loing is converting this optical image into
256 characters and

passes that
signal. What we are «
an electron image. We are taking all these
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subjecting them to this dissection.
other z5x

signal.
Figure 4 shows a schematic diagram of the display

end of the machine. The top portikc-n is the smi

s associated film magazine, where we

characters and photograph -

lower system is an identical

tube. However, at the other

il

I Illj|!

|

FIG. 4.

asselnllbll}' consists of transparent and op

multipli 1 : i

whichpise;c.ltub[f |_n the back. There is also a vertical gratin

g $ oun._Th'e purpose of these gratings is to elimir%j
any character misalignment. You are all familiar with your

own televisi ‘her i i
levision sets. where sometimes things look fuzzy and out of

place over in the corners ; thi
p ac of the tube: this system eliminates

aque lines with a photo

The best way to descri ine i i
wnuIc;L] operate it. Here ?;I:::isgl]?i:ﬁ?ft‘lge s T
;Efr-:]znﬂ:.irso?l [ir;ai wlu‘-::h says 1t wants the first character to be
o —so man}l units from the left hand side of the pa
0t ist::._an} (111311[5 dm-._n from the top. This number is enterelii ?g
. gm,e:.;;:i ht‘i_wt !regzslhcr then waits for a number of pulses to
ol s L l_w P :_:-Lmqultnpher tube. The current that

1 deflection coil will start moving the beam, and that

we
at we do. The magnetic
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Then, disregardi
e : 2 garding all the
55 we are selecting one of them and passing it as a video

Servi)
cathode-ray tube amd
actually display the
them on the output material. The
system with an identical cathode-ray
end we have a grating. This grating

LINOTRON DISPLAY AND SERVO SYSTEM

heam then is imaged on the grating that has the horizontal
lines.

As the spot crosses the grating lines, the light is interrupted. A
photomultiplier counts the number of times that it is inter-
rupted. When the number of interruptions equals the number
that was put in by the magnetic tape, you know that you are in
the right horizontal position and the right vertical position. This
method ensures squareness over the entire page area.

Now. where does all of this go? The control current, which
passes through the servo tube deflection coil, also passes through
the deflection coil of the character display tube. Consequently,
the one beam is going to follow the other precisely.

We have talked about the basic machine. There are some
additional features that can be added to the machine, for
instance a 10-level code to make it possible to use the Honeywell
800 Computer system. A second possibility is an optical overlay
format feature. By that, we mean a slide-projector device
arranged so that the slides can be projected directly on to the
film. We can also provide horizontal and vertical line rule
generation. The tape would specify an X’ and ‘Y’ co-ordinate,
and the beam would draw a line from there to a stopping point.
We can provide an automatic error check, whereby at the end of
each page the machine automatically cycles itself to check its
maximum horizontal and vertical deflection. It takes a character,
moves it as far to the right as possible, and moves it down as far
as possible. It is projected through a go and no-go gauge, and the
light transmission measured. This checks illumination level as
well as vertical and horizontal deflection.

It is also interesting to note that you can get a 5,000 Or 10,000
character-per-second speed out of this machine if you uncouple
the servo. This does not reduce character quality. However, you
do not get the alignment which most typographers and printers
want. This feature could be used for rapid production of a proof
copy. It is also possible to add a mechanical grid changer to the
device. This will provide four grids on a ring, and will rotate any
of them into position upon receipt of the proper control signal
from the tape.

Last, but not least, is the turn-page function. This allows us not
only to set 8” by 10{” but 10}” by 8. This is also done by
simple control. It is merely necessary to switch the horizontal and
vertical deflection circuits.

Let me point out another advantage of area composition at
this point. Here are two different type faces—Roman and Bold
face. This could be a dictionary page, where you have several
fount changes on a line, maybe three or four. With existing
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n_lachmes. it is rather difficult to do this effectively because of the
time neede-:_:‘r for the frequent grid changes that are nem.'cwn'.-
Hmre:ver_. with area composition the number of fount chan cs”c;n
page is reduced to the number of founts that vou have 0]1.%'1- 2l -.I-
minus one. Therefore you can first set all the Roman on .1 {I E"
then perform a single grid change and set all the Bold. I :1111] mT: o
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the computer people here will agree that this is not too difficul
t:lsii for a computer sub-routine. N
Youigcl;ll"f ;)e;ht(;,“s a ‘page from a Manh alt;u? telephone directory.
e at even though the format is greater than 8” by
1037, 1t can be handled in several pieces. We can do the firsl
three columns, advance the film, do the fourth column, and thrSt
?}? theh!irsl two C(}ffllnﬂs of the next page. Let me nls:;’point 0[1!1?
m;':?ct |; met{hoc_i sunPllﬁes the task of the computer. You will
lotice that we can still follow the natural order of alphabetic
listing. We do not have to follow the first listing of ]:he fi "
column by the first of the second column and thealauer by ]tli;s::

|i15[ Uf tllc thlf[i Ci 1mmn an O TO1 ! d iJIIJ 110!{}“3 F)I{} Ielll IEI
D]l ]d S [ th
C 8 b 1

I have listed here some of the limitations of existing type-
setting systems and the way Linotron can solve some of these
problems. A major disadvantage of computer print-out is its poor
legibility, and its low information density. Let me cite an
example. The U.S. Air Force prints something like a billion and
a half pages from computer print-out just in the one area of its
stock list catalogues. (I refer here to American billions—10, not
10'2) We have found that we can pack three times as much
information on a page if we use Linotron typography, which
gives quite a saving: more than the cost of the machine!

The next area is book printing. Proof copy make-up is, appar-
ently, very expensive and time consuming, and everyone gets
angry if it is in line printer form. Linotron composition at 3,000
characters per second on a very inexpensive dry process output
paper could supply the output proof in the final form. This
would make everyone happy.

The next item concerns display advertising. We at Mergen-
thaler have had some experience with this. The basic problem in
doing display advertising on a phototypesetter is that existing
phototypesetters set type line-by-line. This makes it hard to set
copy properly on the page. It would be much better if we could
set copy in block form, as can be done with an area composition
device like the Linotron.

In the composition of newspaper text, photocomposition has
never been widely emploved because of the page revision prob-
lem. Part of this problem results from the fact that it takes so
long to phototypeset corrections and get them into new plates for
printing. Here again, high-speed area composition would help.

The last item I have listed here is directory composition. With
hot metal there is a huge storage problem; in photocomposition,
as in news text, the problem is page revision. With Linotron, the
storing of the information on magnetic tape solves the storage
problem and the high speed of the equipment takes care of the
page revision problem.

I do not think we can really talk about Linotron alone; we
must talk a little about how it fits into the system. It has to take
all its instructions, what characters to set, where to set them, what
space to leave for photographs, and so forth, from a more intelli-
gent machine than itself. Thercfore, we have a computer pro-
grammed with what we call an autoset programme. We have
written an autoset programme for Linofilm and are writing an
autoset programme for Linotron. In other words, we use a master
typography programme that is based completely on formats. The

information that comes out of this computer will then tell the
Linotron exactly where to place each and every character to pro-
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duce a ‘formated’ page. The input to this typegraphy programu
can be from e_xisting files of magnetic ta]:le.—Fo; instance, you muy
have magnetic tapes to-day that are formated to run a 1404
printer. These tapes can be passed through a simple insertion
programme to provide the necessary instructions at the begin
ning of each block of information. Thus edited, the tape will go
through the autoset programme to give yvou all the information
needed for Linotron. ' ‘

Input information may also be unformated but edited. This
can go directly to the autoset programme, or it can be used IllI
run the 1404 printer. -

A third source of information would be paper tape that would
then be converted into magnetic tape. The paper tape can he
keyboarded by an operator. Corrections to stored tapes could be
handled in this fashion. |

I_n summary, I would like to emphasize that Mergenthaler is
h:mldmg this machine to fill an existing need of large organiz ;
tions. T also want to point out that we ar g to Baild]

_ : 2 are trying to build a
rrr}a(_:hl_ne that will be used by smaller companies in time to come
This is a relatively expensive machine; the machine itself '.-l.'i].lr
cost about S500,000, and, when all is said and done, vou are
going to spend $1,000,000 to get one system going. However, |
want you to realize here that we will not merely build lili\'
m:-mhmc_. sell it, forget about it. We hope to use the techni l:e:s
being developed here to produce a less expensive machine inqllu.-
vears to come.

CH:‘.IRI}!AN: When I asked Mr. Corrado if he would tell us
all ab{_mt it, I used a slightly more poetic turn of phrase and
usl.;ed if he was going to remove the seventh veil. He said '3;11','-
thing but the seventh veil!’ I hate to think what else ther:f is he
has not told us this morning. I think he has given us a very clear
and comprehensive description of the system. .

_I am going to open the discussion for just a few minutes. This
will be followed by the second paper, after which vou will ha'.fc.-
an opportunity for further discussion of both systems.

Mr. C. T. ROSS (Computaprint Ltd): If we ordered a
machine to-day, when could vou deliver it? l

Mr. CORRADO: Approximately two vears.

Mr. G. B. TAYLOR (Computaprint' Ltd): Would Mr
‘.Corr:lsi'o tell us something about the configuration of the '["l JL:
input? He mentioned IBM equipment. Could he dispel any f(-fi}l"i
on the part of some of those present that one will need an IBM
computer to drive this Linotron?

M_r. CORRADO: 1 should have mentioned this before. At
the input stage of the machine—the tape input—any format Iand
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any coding system can be used provided that you have a reader to
accept it. Immediately beyond the tape reader we have what we
call a programmable de-coding matrix. To put this in its sim-
plest terms, this will convert any coding configuration into the
signals that the Linotron will read.

Mr. J. FORREST {Westminster Press Provincial Newspapers
Ltd): I would like to ask Mr. Corrado what size and what
quality of maintenance staff one has to visualize in a project of
this nature, even allowing for plug-in panel replacement.

Mr. CORRADO: I would say one man on each shift, a man
of the quality of a Linofilm service man.

Mr. R. PRESCOTT (Dun & Bradstreet Ltd): Could the
speaker give us some idea of the error rate? I am thinking of the
possibility of reading a wrong character. Is there any check on
this?

Mr. CORRADO: There is a parity check throughout the
digital portion of the system. [ think the best way to answer that
question is to say that the error rate compares with existing
digital computer rates. We are using the same techniques in
developing these circuits.

CHAIRMAN: You will have an opportunity to put more
questions to Mr. Corrado later on.

I am now going to call on Mr. Higonnet to give the second
paper. He needs no introduction, I am sure. He is one of the
pioneers of phototypesetting. 1 think we can call him the father
of the Lumitype-Photon family; it is quite a large family now. He
has done a tremendous amount of work in the formative stages of
phototypesetting, and he is now going to give us a fairly brief
paper on the Lumizip goo.

The Lumizip 900

Mr. RENE A. HIGONNET (International Photon Corp,
U.S.A): Photon in America, known as Lumitype in this
country, has produced two machines so far to be used with
computers. One, which has been mentioned before, is known as
the 514 and is used in Florida. 'The other one, called the 560, has
been used at MIT in Cambridge, Massachusetts, by Dr. Barnett.
These two machines differ, first of all in that the 513 accepts a G-
level code without information as to widths of the characters.
Therefore, the width has to be re-generated in the machine and
justification has to be re-calculated. So this machine is more
complicated than the j60. The 560 machine will accept a tape
produced by a computer but with what we call a double code:
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that is, a code giving the identification of the character and ity
width. Both machines are slow.

The machine I want to describe now is a high-speed machine
based on entirely different principles. It is called the Lumizip goo
and is now in commercial operation. I suppose you know the
Lumitype machine in which we have a revolving disc and g
flash light to photograph it when it is in the correct position,
You have to have a complete sweep of the alphabet in front of the
lens to get a single character. Therefore, the cycle of this machine
is character by character. It is essentially a start-and-stop machine,
There is an advantage in this. Since after every flash you start
to move the film or an optical mechanism, you have the possibi
lity of stopping the machine entirely and making any kind ol
lens change or size change. That is why we are able to mix
in the same line as many different characters of different sizes
and styles as we like. It is impossible to use any method of this
kind—that of a movable matrix—in a high-speed machine of the
order of several hundred characters per second.

The approach we have used in the Lumizip has been the use of
photographic matrices which are inexpensive and can be photo-
graphed directly. It is possible with this device to obtain
extremely high quality, because we operate in this machine at a
lower speed of the image on the film than we do on the Lumi-
type.

Editor'’s Note: The talk from this point took the form of a
commentary on slides and film. It has therefore been para-
phrased.

High-speed photographic composition is accomplished by the
Lumizip goo in the following manner:

The images of all of the characters are contained in a
stationary matrix (a glass negative). Each of the characters of the
stationary matrix is provided with individual means of flash
illumination. Character images are reproduced on film by a lens
travelling alternatively between two fixed positions in such a
manner that the entire film width is swept. A memory storage
system and controlling circuits produce timing for the illumina-
tion of individual characters. The position of the character in the
glass matrix and its relative position in the line being composed
are taken into account by calculation. A complete line is photo-

graphed in a single traverse of the lens, that is a single sweep
of the alphabet across the line. To the observer, characters
appear to be photographed at random as the lens moves. After
each line has been composed the sensitive film is indexed to a
new position so that the next line may be similarly composed.

The Lumizip goo system is divided into three units: Photo

224

Unit, Control Unit and Tape Handler. The upper section of the
Photo Unit contains all the optical and In(?(thilﬂ.i(::ﬂ parts f}{l)r
photographing. The lower section of the Photo Unit contallns the
electronic assemblies required to control the photography.

The Control Unit, as its name implies, houses the_cm}tr?l
panel, as well as tape format translator, memory, aijnhmetlc
section, logic control section, and confidence check SECU?:TL‘T?:E
control panel is mounted in _[he top of the Control Unit to
facilitate operation of the equipment. The rest of the section 1s
mounted below the counter.

Optical geometry

The optical system is schematically shown in _I-'igure 6. The
matrix is shown at 10. It consists of a glass ‘p_iale with transparent
characters on opaque background. To facilitate this description,
it has been assumed that all the characters of t_he alpk}?bet azﬁ
arranged in consecutive order as shown. Assoc-lated tu_th ezE
character is an individual light source, 21, which consists of a
flash lamp which is operated by the discharge of a cor:ldens-:t:]r‘
The condenser discharge is triggered by a pulse generate ﬁ:;t the
appropriate instant by the solidstate electronics. _The JLrln :’s
shown at 8, in a plane parallel to the plane of matrix 1(j o.l.] Fll’lm
44, is positioned between the matrix (f)b]ect Pialtllej raln tl:n; "
(image plane) so that it can 1r_1akc an image in t_ e h m—tl::' e
the whole alphabet. The lens is muume{-i on a carriage dn: m
reciprocate between two extreme posilions, correspgnl mgthe
positions 44 and 46 of the lens, along line SS paralle tt};:—mwn
matrix plane. When the prnjccu_on_lens is at pﬂSlthI;l 44 {i e
in solid lines), it makes a pG[EI‘ltIIEll image of all the c rarac 31r 2
the matrix on a screen §, at positmp 1. As the len's moves lm}arhs
position 46 along line S5, it carries the [:_:-o_tennal -Lmageho ltﬂf:
alphabet with it. The image reaches: position 2 when t flra;on
reaches position 46, shown in dotted lines. During the n}flans ton
of the lens, the potential image of each character of the ma %e
sweeps the whole width of the hlm. He.nce., any charact;r ﬁcia]; o
projected at any location along the projection 111_1& on the o
flashing the appropriate flash lamp at the precise mstan .
the character to be projected makc_s a _potentlal rm-a%e- a o
correct point on the film. A full line is creatf:# by fr:ll:g hmi
appropriate combination 'of lar_nps during ea‘cllw,_ s“et?lf o : ]elmvc.s
from position 44 to position 46, and another line u enh g
back from position 46 to position 44. To the observer, .(: ,R; —
appear to be flashed at random as the lens moves. However,
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character must be flashed according to its position in the line and
to its position in the matrix.

The displacement of the film for line spacing occurs during
the reversing of the lens. It is accomplished in less than go milli-
seconds. A grid attached to the lens carriage, an optical system,
and a photocell generate a timing pulse for each unit displace-
ment of the carriage.

The distance ‘X’ from a left-hand reference line of a character
to the line a-a is referred to as rank distance or rank value. As the
projection of the alphabet moves from position 1 to position 2,
there is a time at which line a-a coincides with line o-o, the latter
line representing the left-hand margin of the line to be com-
posed. Timing pulses are generated as soon as line a-a coincides
with line 0-0. One impulse is generated each time the alphabet
projection moves by a distance equal to one-eighteenth of a 6
point em. As the left-hand reference line b-b of the first character
A of the alphabet is located at a distance from a-a equal to K
units, it is clear that when line a-a has moved K units to the right
from o-0, the character A is in position to be projected flush with
the left-hand margin of the text, represented by line o-0. The
same applies to any letter of the alphabet. For example, the
character E will be in the right position for projection at the
same location, that is flush with the left-hand margin, 5K pulses
after line a-a has crossed line o-0.

The location of the characters in the line to be composed
depends not only on the location of the characters in the alpha-
bet, but also on the space occupied by all the preceding
characters in the line, or the preceding characters and justifying
spaces. Consequently, in order to determine the time at which
any character should be projected on to the film, it is necessary to
add the character’s rank value (expressed in units) to the sum of
all preced:ng character widths and justifying spaces, if any {also
expressed in units).

The sum of these values, called flash position number, or index
number, determines the time at which a character must be
fashed. It is evident that characters are not flashed in the
sequence in which they are read. For example, the line ‘SAMPLE
OF COMPOSITION is formed in the following flash sequence:
AECJFM,L.PSO,LILMO,0,PN,0ST. The flash timing is com-
puted by a solid-state electronic circuit of the machine.

There is a diffuser, a condenser lens, and a filter associated
with each flash lamp. All the flash lamp units are aimed at a
common point located at the centre of the film. The lens recipro-
cates in the area illuminated by each lamp. The purpose of
the condenser lens assembly is to increase the light input to
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the lens and equalize the illumination in the plane of (he
lens.

A pair of reflecting surfaces is located between the travelling
lens and the film. The purpose of this system is to shorten the
sweep of the lens. If all the 264 characters of the matrix were o
the same horizontal line of the matrix, as shown in Figure 6, it iy
evident that, unless a considerably smaller matrix be used, (he
whole system would be impracticable. There is no available flusl
lamp to-day which would have an acceptable life, intensity anl
size, to run a small matrix. On the other hand, tests made witly
other light sources, such as cathode ray tubes, have been found (o
be unsatisfactory because they necessitate the use of high-spee
films which do not provide a sufficient degree of contrast between
exposed and unexposed portions. The problem has been solved
by using several horizontal rows of master characters on the
matrix. There are eleven such rows, each comprising twenty-fou
characters, which gives a total of 264 characters. The optical
system, described above, has been thoroughly tested; it is made
possible by the use of large, perfectly formed. undistorted mastet
characters, straight optics and extremely short-duration fashes,

It is possible to use either film or paper. Line spacing, or lead
ing, is achieved by a motor-driven mechanism. This mechanism
comprises a series of rollers to drive the film (or paper). The
portion of the film receiving the image of the line is held against
a presser by proper formation of the film loop.

There are two basic check points in this system. One is a parity
check on the input codes, and the other is a system self-check
capability. In order to provide information on the performance
of flash lamps, the equipment contains twenty-four light pipes,
each of which looks at eleven flash tubes and transfers the
light energy to a photodiode detector. When a command is given
to flash a lamp, it will be compared to the output of the detector
to see if any lamp has been flashed. If no flash occurs, an error
will be indicated. Also, if a flash should occur at any time with-
out the command having been given, an error signal will be
operated.

Questions on high speed systems

CHAIRMAN: Thank you very much, Mr. Higonnet, for
showing us the slides and film and telling us about the Lumizip,
I would now like to open the discussion on both papers. These
papers have shown us, very clearly, systems which have used a
considerable amount of ingenuity to solve the problems of get-
ting characters on to film in the shortest possible time. The
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approaches are widely different, but they are both extremely
interesting. _

1 Iiewoult% like to put a question to Mr. Corrado. Would it be
true to say that vou have, in fact, incorporated a \'srg.'_lnrgc
number of the problems in the Linotron eauipment in the image
conversion tube? It seems that electron optics play a most import-
ant part in the character generation and posilit}mng.system.
This is quite obviously a very advanced use of the techniq ues of
electron optics. It does seem to me that the charact_er generalmg
tube itself is quite a remarkable achievement. Is it true to say
that you have, in fact, packed a high percentage of your problems
into that part of the equipment? L

Mr. CORRADO: The answer to your question is "yes: we
have packed a lot into this part. o .

Mr. C. J. DUNCAN (Newcastle L:nn'ers‘xtlv): Could I ask
Mr. Corrado a number of short questions which are all related to
the same thing? )

1. I take it that it is a sequential machine.

2. The next question concerns positional accuracy.

(i). You are using the same current th roug‘h Lhe_se tubes. Th.':
bottom one is doing the geometrical scan which gives you posi-
tional accuracy. How do you match the tubes so they have the
same sort of characteristics? ‘ ‘ ‘

(ii). How do you take care of things like thermal drift on the
tubes? _

3. May I ask about something which you sh]_:lped over pretty
qu‘ick]\: How can you go back within one frame? If you want to
go back within twe frames, you have got to get your film back
into position within a ten-thousandth of an inch. Do you never
expect to do that? o o

Mr. CORRADO: The answer to number 1 is “Yes, sequepual :

2(i). This question concerned the tubes and the matching of
them. The tubes and their respective coils can be n_lanufactured
to close enough tolerances so that they can_he effectively exact.

2(ii). Thermal drift on the tube is all in the same area; it is
all in the same compartment. You can ::mm'c‘:l temperature so
that the effect of temperature is minimized if not eliminated
completely. _ -

3. We do not expect to go back to the previous page.

CHAIRMAN: You are, in fact, answering the question a
stage further: you not only do not go back u_thnid time but you
do not go back a second time either. Is that right? . ]

Mr. CORRADO: Correct. On any given page, we will fill in,
shall we say, the roman, and leave space for the italic or what
have vou. After we have finished using all the characters on one
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particular grid, we then switch grids and go back and fill in the
other words. Consequently, the number of fount changes v
make on the page is equal to the number of different type styles
on that page. This one aspect is going to make dictionary com
position tremendously easy, because there are so many foul
changes. This applies equally to mathematical composition.
However, another problem is involved here, in that your com
puters have to generate the programme to do the mathematics,

Mr. G. CROUCHER (William Clowes & Sons Ltd):  On the
Linofilm the ‘ennage’ per hour falls sharply with the number ol
grid changes, particularly if vou are setting mathematics. Will th
same thing apply on the Linotron?

Mr. CORRADO: No. What I have been trying to make cleay
here is that the number of fount changes will be equal to the
number of grids which you require for a given composition. It i
aided in both ways going from Linofilm to Linotron. First of all,
you only have 88 characters on a Linofilm grid, but on Linotron
you have 256. Secondly, it can do all the characters on one
particular grid first and then go back and fill in the other chai
acters from the next grid.

Mr. CROUCHER: Although you have answered the ques
tion, I still cannot take it in. My interest is mathematics. We
found the Linofilm difficult because of the fact that we had 1o
bring in practically all the 18 grids even on one page of mathe
matics. Unless you have in your 256 matrix grids, as I see it,
interchangable matrices in order to avoid more grid changes
than are necessary, you are still up against the same problem that
you are going to have grid changes when vou want a superior 4
or an alpha or a script or something of that nature. They will all
have to come off separate grids and vou will not want the other
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Mr. CORRADO: That is true, but vou have 88 characters
on the Linofilm grid compared with 256 on the Linotron. There
is an advantage there of about 5:1.

Secondly, if you had, for the sake of argument, ‘X’ and ‘Y’ on
one grid and the power was on another grid, in Linofilm you
have to set the “X’, change the fount, set the superior figure,
change the fount, set the Y’ and change the fount again. On
Linotron you would first set ‘XY’ and change the fount and then
come back and set the 2 and 2.

Mr. R. A. FREIMAN (Random House Inc): Could I add to
that? We made an analysis of the use of a Linofilm on a particu-
lar job. On the Linofilm, using the normal set-up with con-
ventional ready-made grids, we discovered that we would have to
average about 10 grid changes per line. This made the Linofilm
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absolutely out of the question becaus(_f of the slowne'ss thus
engendered. With the Linotron’s capacity of 256 and its four
grids, this is no longer a problem, to us anyway. .
Mr. CROUCHER: We found that we a'r'erag.tc'ld 200 grid
r page, on Maths, on the old 88 matrix grid.
Ch;?f.e?l:{eﬂgﬂi?@: Qur alternative was to go through a com-
puter to find out the frequency of the occurrence of various
characters and then have a special set of grid.s made. If you follow
that principle, you may have to have a spccml repertoire of grids
for every different complex job, and this wc-flld be awLwa-rd.

Mr. ROSS: Could I ask Mr. Higonnet if he could give us
some idea of the cost and delivery time?

Mr. HIGONNET: fio0o,000 and, I suppose, one to three
years. 1
" Mr. A. H. PHILLIPS (HMSO): If, Mr. Corrado, you are
taking all the characters off one grid and putting thf:m an}'wh_cre
on the page or on another page and filling them in, thl’;-:l-'t? is a
chance, if you are doing dictionary or malhepmtu:ul \l.'E!lj\, that
there will be a delay as regards information. Is this delay
engendered by your machine or will this have to be on the tape
which vou feed into your machine?

Mr. CORRADO: I do not know if I have understood your
question. Let us say that the computer goes through the rol:ltlFe
of setting the whole page, putting do?-.'n the roman and the italic
all the way across the line. After it has completed that, the
computer will then pick out all the roman u':haracters Fhr-:)ug’h
another routine first and then the italics '.\‘111‘&)‘1101# in ”thmr
proper correlated position, des_crijned by_the X zde -:i(l:--
ordinates. In my opinion, this is relatively simple for the
computer to do, because the computer has the lnf:::-rmatlon
already that a fount change is required. It has to pr_owd'e fount
change information to the Linotron. If the 'lI]EOI'I[:]al.lOI'l is there,
then you programme your computer to say, ‘Any time 'I see fount
4 come up, I throw it out on the scratch tape and any tlmch SEfI:
fount 5 come up, I throw it out on another scratch tape. After
have thrown all the information out on scratch tapes, I put them
back and join them up agaillll in the sequence of all the roman,

italic and all the bold.
alli\ill?fl’llt-?ILLIPS: This synchronization of grids is done on the
tape before it is put on to your reader?

Mr. CORRADO: Right. ) ‘

Mr. A. BEAVEN (National Cash Register Co. Ltd): Jus::
following up on that point, how big is the buffer in your system:
If I understood Mr. Corrado correctly, he has a magnetic tape
presented by the computer which has been edited, so that if he
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had four founts on a page he would have four sets of records
the magnetic tape in sequence. . B
ho?ér;'{éfsi{cl;;?gc:r The size cf-the bufter is such that it will
e e ii-';:l construction.
Wi 2 at do you expect from magnetic tape? Do
3 pect one record which consists of all the roman and
an;::ither record which consists of all the italic? ‘
mpe-r. CORRADO: It is a series of records in sequence on the
m:flgl:' 5?5\15}::‘?{?\‘3 (NGA): Inview of what we have heard this
. g it '1 es me that a lot ‘of people will be wondering
e f:-_r;t |s“1s-:_}rth while to enter into the computer typesetting
When“;:l f;;;s:};ng EGrrrns: of hot metal or filmsetting e:q.uipmcul
.;omin,g i “—.e;_.l _nm;l know there are other forms of filmsetting
i s hg ithin the next two or three years which will tend
~ ange the picture considerably. My question therefore is this:
é::rmbg.lfnfmmd whfu Mr. Ross said yesterday with regard to th.c
irability of choosing the right form of computer and the right
fnn:uf programm’ng, in the initial stages, if people are, in ffct
Erl:?ﬁlamu}mg at_ this stage with existing forms of computers ami
mlemcxas}ilng forms of filmsetting and hot metal composing equip-
maCh,inv.; rht.hose programmes be adaptable to the type of
- lInI:s w ich .h;{-.'e been described to us this murning,tif and
. n : ey Fomc m_r Or are ]_:leople going to have to mark time for
€ next two or three years in order to wait for these more up-to
-:1:1]::3i rdeggogpﬁnfg g which obviously will give us greater progf':fss':
. . ¢ First of all, I would say -
Epe programming which is being done for ciiréﬁ?tpioofﬁzoﬁm C!f
tion will b'? most useful in the programming for Lino[ronpg:’h
are still trying ultimately to do the same work. Most of th w ]f
is |n\r91nred in writing flow diagrams. True, lhere.is a great fica?rf
labor{ous work involved in writing the details either for tif:
compiler or f_or the machine language programme, but what 1;0::
la;eié'elailf doing in preparing a’ﬂow diagram is putting down a
gical system _Eor line justification, hyphenation, column justi
ﬁci‘t[um. graphics placement, and so forth. _ i
“Ti;h:;.u:l B:‘\;RBER (Rocappi Inc., US.A): I would say that
previous experience on machines—both the computer
and the typesetting machines—which are not quite so advp cij
as the ones we are discussing at the moment, you would not zrced
a ch:mc_e with regard to defining logic. In particular, the ideanf
presenting your text in the founts which are re ’uircd B
parutulz_lr page is a very new one. There is no proq ram Dil'ka
that available right now, as far as I know. It sounds E::- memai i; '(:
would be a very difficult programme, and one which could onl!}-'
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be written by people who had had previous experience in justify-
ing to get one line out.

Mr. CORRADQ: Are you referring to filling in? I do not see
that as a problem. When you write a programme for Rocappi
and when vou change a fount, there is a bit of information on
your own line which says that the character which follows or the
word which follows is in bold; the information is there. How
much more difficult would it be for you to write an extension of
that programme? In other words, after vou have set your page,
how much more difficult would it be for you to go back and pick
out all the words which are in italic and throw them on the
scratch tape, pick out the bold, or any other type faces you have,
and throw them out on another scratch tape and then bring them
back and re-arrange them in that fashion?

Mr. BARBER: Within our system, outputting for hot metal
machines which are not mixers and wanting 8 point, 9 point and
10 point, we now write all the 8 point together, all the g point
together and all the 10 point together. The paper tape comes
off in three separate packages and goes to three separate line-
casters. You might be introducing leading and indent, and this
is something which has to be generated within the computer,
where previously leading and indent had been input variables
rather than output variables from the computer.

Mr. ROSS: 1 think Mr. Simmons has brought up a very
important point because there is always the problem of whether
you should wait until tomorrow because tomorrow things are
going to be more interesting. I would agree with Mr. Corrado
that a great deal of the programming which we do for computers
now will be very useful, irrespective of what output unit we use.
There is a great deal of organizational work to be done, getting
the information in correctly, arranging information, and so on.
The part which has got to be re-written is the output end for
whatever output device exists, and that piece, of course, would
have to be re-written, not only for a Linotron but for a Lumizip
or whatever comes along. However, this yet again emphasizes the
point that one must look ahead to the possibility of these
developments taking place and write one’s programmes accord-

ingly now.

Mr. E. FORBES (U.S. Government Printing Office): I would
like to speak to Mr. Simmons’s question. You will realize that in
the Government Printing Office we, in under two years, will have
to utilize this tremendous photocomposition capacity. We
obviously have a great deal of work to do in selecting the jobs
which are most feasible from the ones which are not going on

new information handling systems will generate

computers, and
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a variety of different publications from the same data base. Many
of these publications are bulky. Reduction in the book bulk i
achieved by getting two pages of information on to one page.
Higher readability will generate sufficient savings to pay for the
ma‘or po-tion of the initial programming.

I'thonk it is vitally important that we should all recognize that
there is much work to be done in the organization and prepari-
tion of information and in the original keyboarding ability, all
of which requires proof reading and correction. The only way to
do this is to carry out these human systems development tests.
When the hard work comes, a tremendous amount of problems
arise if the work has not been done before and as a result is just
going to sit there. The question of the final output driving either
a j-character per second photocomposer or a soo-character per
second machine is a fairly trivial one, either in terms of running
costs on the computer or the transfer from one to the other. This
is a task vou do at one time. For example, in about three or four
months vou will have a simulator which will actually allow you
to test a tape which is properly prepared for the Linotron and
use the Linofilm photocomposer as an output printer which will
display what you get. Things like this are going to have to be
operational and you are going to need these to solve the same
problems.

Mr. A. B. TYRELL (Ministry of Labour): This procedure
of waiting for techniques which may be an improvement on ones
currently being developed is a very dangerous one. This has been
shown to be true in some of our older print industries. While you
are waiting for something which may or may not materialize, you
tend to fall behind, and the productivity of other countries
which are adopting new techniques tends to rise vis-a-vis your
own. You then find yourself in an embarrassing position later on
in trying to catch up. The experience of old printers has shown
that the catching-up process is extremely difficult. I feel it is
necessary to apply the modern techniques as quickly as you can,
and that you should not wait for something which may or may
not come about in the future.

Mr. R. BENNETT (Butler & Tanner Ltd):  On reliability, I
would say that your Linotron tube seems to have a great deal
packed into it. Therefore, a great many things might go wrong
inside it. Mr. Higonnet's machine, on the other hand, seems to
have a great many smaller parts, each one of which might go
wrong separately. I wondered if both of you could give us your
views on which system you think would give the better reliability
in practice.

CHAIRMAN: T think we will modify that question slightly
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and ask both Mr. Corrado and Mr. Higonnet to comment about
rEIPthlEll(l‘.[gJ.RRADO: I think the one thing I can say about the
Linotron tube is that, although we ha\'e_compresscd many func-
tions into it, there are few techniques which take care of :11_1 thcsg
requirements. You saw a photograph of a tube. ‘df'_hat d-::-az}sd it user-.l
It uses a photo cathode, a couple of accelerating anT he:,, r?re
aperture plate, control grids and an electron nlultllp]ler: -h‘ef ;lre
all existing techniques. These are ‘all existing systems :;hic .
put together to perform the function of selecting the :11mI m-;
dissecting it, converting from an optical image to :mf;i ec \r_ou
image. then dissecting all of those an:d selecting one. When 3
study it, it is a relatively simple device. ‘ .
As far as reliability is concerned, if you mean in terms of life, I
would say that vou can expect a tube of that sort to last from
5 5 working hours.
I’D;i?“.tOBﬂE:.{j\?;E'?'T: g‘i\-‘hat proportion ‘of the cost of the
machine does the tube represent? Is it a high proportion of the
co:ir. CORRADO: The price of the machine is pretty high:
the cost of the tube is low in proportion to the total cost. _
Mr. HIGONNET: There are 2064 _llash tubes, :m_d we} _ha\_c
few failures. We can always detect a failure. If there is a f.ulm?
in one line, we just resset the line for the missing chflracter. '
think the rate of reliability in the solid state electronic part is
that for computers. '
Ehi;f.m;.asc. HOLLADIE)D (Monotype Corporation Led): I
would like to make a comment in lje]:Ltlv.DI’l to the Linotron. In
your medium speed range of something like 1,000 charac:frs per
second, if average keyboard speeds are going to be :u"ounh 311);131"
second, the feeding and the keeping of your amm_al in a healt I}
state will require goo keyboard operators, assuming It is Sllmfh:
copy. As soon as they get on to more complex matel:m;i;o ;
keyboard speeds will drop and you could need 500 key tzg; X
c-pératurs. Would you care to comment on the} proposufmn_
the use of your machine might mean the setting up o ul'z? or
three national typesetting agencies to handl(i: all the wor .
Mr. CORRADOQ: I think your comment is based on the fact
that vou think all the information which goes through ha
Linotron is only used once and never used again. Lf[ us tal;iek} e
simple task of telephone directory composition. W cdarfI ; [i:]g’s
about photocomposition now. You have several hudn lll'e rsamgs
on a page. If you want to re-set that page and add t ree n nes
and take one out, the kevboarding which has to be done invo
onlv three lines, but the new machine has to be fast enough to set
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the other 300 or 400 lines which are on the page. As I tried 1o
bring out in my talk, the fact that this machine is being built for
computer usage at the moment, where there is a tremendous
amount of updating of information, means that you are going to
re-digest material over and over and over again.

Mr. TAYLOR: Could I put the same question to both
gentlemen: is there any possibility of on-line operation, that is to
say, without the buffering magnetic tape?

Mr. CORRADO: This is absolutely feasible because, from
our studies into complete typographical area composition look-
ing at throughput through a computer, we found that some of
the larger machines—like the 1410, the 70/80 and the IBM
360—will do anything from 1,000 to 2,000 characters per second.
If Linotron goes at 1,000 per second I think it can keep up.

Mr. HIGONNET:  There should be some kind of buffer
stage. In the case of the Photon Zip it would not work on line.

Mr. F. C. HALE (Monotype Corporation Ltd): In Mr.
Higonnet’s machine there seems to be a variation in the length of
the light path according to the position of the characters in the
grid. Could Mr. Higonnet comment on this?

Mr. HIGONNET: You have an adjustment of intensity for
every flash tube.

Mr. FORBES: I would like to make a point which I think is
important, particularly with regard to the small businessmen
who are trying to visualize how these high-speed photocomposers
may affect their present business. 1 sensed from Mr. Holland's
question that many of the men in the audience are much con-
cerned about this. I would like to make the point that the reason
the Government Printing Office got into this business was because

we had a great many millions of dollars of composition copy,
essentially computer listings, which we were putting on the
camera. ‘They are very bulky and they are very wasteful. We had
to have some means of compressing the information on a tape so
we need print only half as many pages. This is a growing business
which we have never seen before. It is something totally new.
There is going to be a new class of work coming from these new
computer handling systems. It creates an opportunity for the
people who have the typographical kevhoarding skills and the
skills to organize and prepare information to learn how
economically to sell a new service, because they understand the
preparation of information for printing. This is an exciting
opportunity. For those people who want to experiment a little, it
is an opportunity for them to do some very interesting develop-
ment work in search of new business.
There is one other point which is important too. Althongh the
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machines will operate at a very hig_h output speed, muclT of the
information presented is information which could have }I;cgr;
prepared in element form far earlier, so that any change cou f
done at the last minute before going through the compntcrr :tn
the phototypesetting equipment. It is not necessary 1o h:l_w.c 500
keyboards to play a part in one of these high-speed operat;?ir;ls.
Mr. C. NASH (International Printers Lid): I would li e(;o
ask a question of Mr. Higonnet. E_:zm not sure whether l;,e ma 2
clear the type size range on the Zip or the method of changing
: £ -
E”;;:H;I-IGONNET: On the machine I have sl}oisfn. if }-‘0}:
want different sizes they must be on the matrix. You can ha;e
them of any size up to 12 or more, but_ Ihe?-‘ have to be on the
matrix. You have an alphabet which w_lll give you 12 point on
the film and another one which will give you 8 points. It 1sha
photographic process. Therefore, the relatmns}'up' hetweejl'l‘ht e
size of the character on the film and on the matrix is 1-“1xcd. ere
is the possibility of using a m{l)x-'ab]c matrix in whlcl}d}‘ou ilan
change the style by losing one line. Therefore,' you cou realc_ a
capacity of about 8o characters, or you can mix in the same i
Whenever you make a change you lose one line because you
have a mechanical movement which you have to take care
of. . 4 .
CHAIRMAN: I would like to 1hank»hmh Mr. Cf)rr_ar.o artls
Mr. Higonnet for :!nswegfng your ;uesumm and for giving
valuable session this morning. .
mci?e[;:Jrc we close the conference I would like briefly to s:}y ahl‘_ew
things to you. Over the last few (};1}'5 we have h-::::n ;\;u.c ]}lng
various aspects of computer typesetting unfold, and ‘_.01.{][1:1\-6 :-i,d
an opportunity of looking at systems, prmc:P]es, pro oi_mtsieahit
advantages, and from time to time there h_as even been ahlt s
of sales creeping into the speeches! This conference has et
valuable because this subject of computer typesetting is xler}
obviously in a state of formative ferment. There is a great deal o
i ing work to be done. )
PI?I%TFEE%E seen, from the various talks which h_ave been given,
the different approaches which people are working on, and 501(;
will see that there is a lrcmendnushaﬁoum of enthusiasm an
v going into the different methods.
m?I?tfis i[;nfirence has fulfilled its purpose. Many peop‘.'l-:: have
told me that they consider it has been very su‘ccessfuL 1-\-_c _Ilwpe
those who have come so far will have found it worth while to
y 50.
hﬂ;}ifi?::ﬁ'l finish 1 would like to thank all the speakers and the
chairmen of the sessions for the valuable work they have done in
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this relatively short period of two-and-a-half days. We have gol
through a tremendous amount of information. ;

I would also like to thank the members of the Computer
Typesetting Committee who have all done quite a lot of work to
make this possible. However, the most important person, the
person who has taken the biggest load of the whole conference, is
Mr. Jefferies, the Assistant Secretary of the Institute of Printing.
He has organized the conference. Although he is a human being
he has done it with computer-like efficiency.

I am sure you will like to know that the proceedings of this
conference will be published. There will be a charge for the
proceedings because we budgeted this conference to break even.

Finally, I should mention the Institute of Printing; most people
here from this country are probably members. People who
have come from abroad may like to contact the Secretary and
find out more about the Institute of Printing because we are
most anxious to have more members abroad; we think it is good
and healthy for our organization to keep in touch with people all
over the world. We would like to encourage membership. If you
are not members, we hope you will join.

The conference is closed.
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Glossary

THIS BRIEF GLOSSARY IS INTENDED TO COVER ELECTRONIC COMPUTER
TERMS USED DURING THE CON FERENCE TO ASSIST THOSE NOT FAMILIAR
WITH THIS SPECIALIZED TERMINOLOGY.

ACCESS TIME: The time interval between the call for the transfer of data
1o or from a computer store and the instant the operation is completed. The
call is made by the Control Unit. The Access Time is the sum of the Transfer
Time and the Waiting Time. The access speeds have an important bearing on
the efficiency of a computer installation.

ADDRESS: There are quite a number of variations of the term ‘address’ but,
as a general definition, we can say it is an expression, usually numerical, that
designates a particular location in a store, or some other data source or

destination.
ALGOL: A programming language for scientific use. The Algorithmic

Language.

ANALOGUE COMPUTER: A computer that operates by translating
numbers into measurable quantities such as voltages, resistances or rotations:
in other words a computer in which Analogue representation is used.
ASSEMBLY PROGRAMME: This term should be ‘Assembly Routine’. A
translating routine which accepts or selects required sub-routines, assembles
parts of a programme and makes the necessary adjustments (o cross-references.
AUTOMATIC PROGRAMME INTERRUPT: The ability of computers to
abandon one operation, temporarily, when a priority operation arises, com-
plete another operation and reiurn to the first operation.

BINARY DIGITS: Counting system used by computers internally. There
are only two binary digits, 1 and o, that is, current ‘on’ or ‘off’. These two
digits must be organized into a code to represent numbers larger than two;
hence 4 is represented by 100 where the “1* in the first position represents ‘4’
the middle ‘o’ represents ‘2’ and is zero to indicate that this column has no
value, and last column is zero to indicate that no ‘1" is present, The number
five becomes 101 and six 110, Eight will require another column, hence, 1,000.
In other words a binary digit, or Bit, is a digit in the representation of a
number in binary notation, i.e. o or 1 as distinct from denary notation, i.e.
0,1, 2 % 4. 5 6. 7. Borg.

BUFFER: This refers to buffer ‘stores” which are used to compensate for a
difference in the rate of flow of data or in the time of occurrence of events when
transferring data from one device to another. The information is sent to and
called From the buffer store by the computer programime.

CHANNEL: One of a number of parallel paths across and along which
signals representing data are encoded, normally by punched holes (or their
absence) or by magnetic pulses (or their absence).

COBOL: A prcgramming language for gencral business use (Common
Business Oriented Language). Used by banks, accountants, Lc.
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CODING: A system of symbols representing data, functions and instructions
in a form in which they can be dealt with by computers and their associated
equipment.

COMPILER: A complete translating routine including code conversion, and
the assembly and adaptation of parts of a programme. A programme in any one
of the programming languages has to go into a compiler for use on a computes
CONCURRENT PROCESSING: The ability to work on more than one
programme at the same time.

DICTIONARY APPROACH: A system where the hyphenation point ol &
word is obtained from a stored list of pre-hvphenated words.

DIGITAL COMPUTER: A computer which operates by using numbers 1o
express all the quantities and variables of a problem. In digital computers, the
numbers, in turn are expressed by electrical impulses. Thus, a computer in
which digital representation, as opposed to analogue representation, is used.
DUMP: To wansfer all or part of the contents of one section of computer
memory into another section or some output device.

ERASE: To obliterate information from a magnetic surface or some other
memory unit.

FIELD: A group of related characters treated as a unit in computer opera
tions, generally used in connection with punched cards or recording on
magnetic tape.

FORTRAN: A programming language for scientific use.

HARDWARE: The various devices which make up the computer system.
For example, the central processor and the high-speed printer are both
computer hardware {colloguial).

INSTRUCTION: A coded programme step that tells the computer what to
do for a single elementary operation in a programme.

LINE PRINTER: An output device for printing the computer results on
continuous stationery at speeds of up to 1,000 lines per minute. These printers
are often restricted to the use of capitals and a total of Gy characters. The
term should be ‘Line-at-a-time-printer’.

LOOP: The repeated execution of a series of instructions for a fixed number
of times,

MAGNETIC CORE STORAGE: A type of computer storage which employs
a number of tiny doughnut shaped cores of magnetic material, interlaced with
wire in such a way that each core can be selectively magnetized to represent a
binary 1 or o.

MAGNETIC DRUM STORAGE: A metal cylinder, with a sensitized surface
which spins inside a jacket with reading-writing heads. The address of all data
on the drum is known and the data can be placed or removed by the reading-
writing head. Data can be placed into or called from storage without sorting
input data or searching the entire memory as is necessary with tape reels.
MAGNETIC TAPE STORAGE: Reels of metallic or plastic tape with
sensitized surface which is magnetized to hold data. Data can be read, erased,
entered or replaced by recording heads. Data is usually entered in sequence.
Magnetic tape storage provides large capacity in a small space and provides
unlimited ability to expand.

MEMORY STORAGE: This is an information file accessible to the com-
puter, It holds information such as rate tables, current inventories, balances
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etc., and programming instructions. Internal memory storage is a part of the
computer itself such as drums, cores, or thin-film. External memory is separate
from the computer such as paper tape, magnetic lape or punched lf:llll:;. In
other words a Store is a device in which data can be inserted and retained and
from which it can be obtained when required,
MICROSECOND: A millionth of a sccond.
MILLISECOND: A thousandth of a second.
NANOSECOND: A hillionth of a second (a thousand-millionth).
OPTICAL CHARACTER SCANNER: A device that can recognize a type-
written or printed character and translate it into a form suitable for computer
input. . i
OUTPUT DEVICE: The unit that translates computer results into usable
or final form. . )
PRINT OUT: The printed result off either a computer line printer or a lape
operated direct printing device. . . .
PROCESSING SECTION: This unit does the actual changing of input into
output, including the arithmetic section and intermediate storage. This is
usually referred o as the central processor, which is hased on the arithmetic
unit, -
PROGRAMME (noun): A set of instructions or steps that tells the computer
how to handle a complete problem such as type justification, payroll, produc-
tion scheduling, or other application. Most programmes include alternate
steps or routines (o take car tions. Generally, programme steps [orm
a complete cycle. 1 incoming unit of information sets off the complete
cvele from beginning to end. )
PROGRAMME (verh): To plan the whole operation from input 1o output
and set the control section to handle it )
RANDOM ACCESS: Access to storage under conditions in which the next
et AR W . i 4 _ P
position from which information is obtained, or delivered, is in no way
dependent on the previous one. )
REGISTER: A device in which information is temporarily placed for stor-
age or other purposes. This store is usually of a ‘one-word’ capacity.
(=1 R -
SOFTWARE: A term used to describe programines available for a com-
puter system. It differentiates programmes or codes from Hardware, i.e.
equipment, o -
SOLID STATE ELEMENTS: Components that depend on electric or magnetic
phenomena in solids, c.g. in semiconductors and ferrites. They perform the
same functions as vacuum tubes (valves). .
STORED PROGRAMME: A set of instructions in the memory section that
can tun the computer or be cut in to take over from a normal programme
when the occasion arises. )
SUB-ROUTINE: A part of a programme which can be used or interpolated
at more than one point in a particular programme or which is available for
use and inclusion in other programmes.















