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As we continue to devise yet more
complex machines and yet more ways
of us ng them we encounter corres
pondingly more complex problems n
man/machine commun cat on Up to
now this communicaton has em
ployed media which ntroduce t me
wastng expensive and error prone
stages in the flow of information
The computer s capac ty for work has
grown as aconsequence ts demands
for data - collected and expressed
in a medium that the system can ac
cept - have grown In proport on

Data preparation at best is a slow bus
ness With the increased processing
speeds the t me devoted to data prep
aration and the costs involved are
becom ng out of all proportion to the
costs of running an nstallat onICT s design engineers are working
on several approaches to th s problem
One soluton which they have
achieved 1s the Un versal Document
Transport fitted with either an optical
reader amark reader or both
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Why on-linedocumenthandling?

In a commerc al environment the
amount of data handling s large com
pared with the amount of computa
ton The last decade has seen great
advances tn the sophist cat on of pro
cessing capabilities The increased
ab lity of computers to store retrieve
and handle large amounts of data has
forced the ever present problem of
data nput preparation to grow with t
In early systems conventional manual
data preparation could keep pace
with the rate of processing Faster
processing speeds mult! program
ming techniques and operat ng sys
tems which give ever more eff cient
computer utilisation have all high
lighted the importance of fast and
error free data collect on Where large
amounts of data have to be prepared
speed and rel ability are of paramount
importance Ordinary methods of data
collection present acute cost and
personnel problems Punching cards
or paper tape Introduces ar sk of error
into the system the solution to this -
manually verifying each hole punched

- 1s yet another costly and time con
suming process
To obtain a more efficient method for
data input two bas c demands have
to be satisf ed
devices are needed which can reliably
read characters or marks from source
documents
a document transport mechanism is
needed which will feed commercially
s zed documents past a reading sta
tion (or stat ons) and then under on
Ine computer control deposit them
into selected output stackers
With such a machine tt would be pos
sible to read data from or g nal docu
ments directly into the computer sys
tem bypassing convent onal methods
of data preparation Above all the
reader would have to be accurate and
reliable f these requirements were
not met the advantages of d rectentry
into the system would be lost!CT has made a detailed study of
the mechanical electronic and logical

des gns for such a transport/reading
machine Moreover ICT has con
ducted extensive market studies so
that the equipment benef ts from a
total systems approach rather than
the narrower requirements of any one
specialised application
With this approach the des gner has
chosen characteristics that maximise
flex biltty reduce rejects and stop
errors enterng the data processing
system The d agrams overleaf show
how the design features of the | C T
Universal Document Transport were
chosen after detailed invest gations of
data processing system requirements
The numeric reader has already been
proved The alpha numeric enhance
ment Is in an advanced stage of de
velopment
Under computer control informat on
from original commerc ally sized doc
uments can be read directly into a
1900 Ser es computer with accuracy
and reliability With this directness
the Universal Document Transport
saves time and reduces costs
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Left The Universal Document Trans
port on line to a 1900 Series com
puter



The research team responsible for the
Universal Document Transport began
their design effort by analysing the
needs of document recirculation
systems. The results of this analysis.
allied with the control specifications
for a truly on-line document reader
created the final specifications for
the document transport.

Design features and systems charac-
teristics - already closely dependent-
formed the premises for a well-argued
specification that meets the require-
ments of all on-line mark and optical
character recognition systems.

Design features
document
processing

Computer Document One or two Range of Balanced
controlled recirculation independent document performance/

of document
input
sequence

Automatic
re-read

Validation Computer
and batch controlled
flexibility

checking

input processing design

accessibility
for

Validation Computer Single

errors rejects

rejects

1
Sysrem throuohput
flexibility

Systems characteristics

Design featt res Document
1 Computer

controlled
document
processing

Use of the computer for
diagnostical, statistical
and performance evaluation

2 Computer
controlled recirculation

document readers sizes cost/
Maintenance processing reliability

facility

data
flexibility

Low Low Maintenance On-demand Flexibility Optimum
system system
errors rejects

of document document of document- speed

sequence
Systems characteristics Minimum

operator
intervention Automatic

Simplicityre-read
facility and

document
and batch controlled transport clearance

and
document readers
processing

document
reliability flexibility checking

3 Computer Document One or two Range of 4 Computer Document Range of Balanced
controlled recirculation independent document controlled recirculation document performance/ control data and program

sizes sizes cost/ control recovery
processing maintenance,

etc.

Low Low
On-demand Flexibility Optimum
document of document spee
processing design system _ system

re-read Simplicity
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facility and
accessibility
tor

clearanceSingle
document

Computer
transport controlled and

1and program data
control checking maintenance,

diagnostical, statistical operator throughput
Use of the computer for Minimum System Highrecovery

etc. design
Low
system

and performance evaluation intervention flexibility

High
design



Optical characterreading

Research has been devoted to by-
passing the costly manual translation
of alphabetic and numeric data print-
ed on documents to computer codes
- allowing the computer to read print-
ed data. The numeric reader is now
ready and work on the alpha-
numeric enhancement is nearing
completion.
The prospective userwho does not in-
tend to have an OCR reader even for
some years will do well to start his
planning for the reader now.
OCR can transform his whole data
processing system; if his new system
is based on 'turnaround' documents,
OCR may influence his form design,
the preparation of all internal reports,
and even his house style. Certainly he
will need to start planning a matching
set of data capture devices now.
These may beledaerposting machines
and even typewriters: anything, in
fact, which provides material he
might one day wish his computer to
read. In deciding to adopt OCR the
choice of font is very important.

Front requirements
The principal requirements of any
character recognition system are that
the characters should be machine
readable, easily acceptable to the
human eye, and easily produced. A
full set of alpha-numerical characters
must also be available.

The ECMA 'B' character set was de-
signed with these requirements in
mind. It was necessary that all the
characters in the set should be highly
distinguishable from each other so
that reading machines could recog-
nise then reliably. Other important
design aims were that the character
set should be conventional in ap-
pearance, so that it could be used in
all printing devices, whether or not
they are employed in reading machine
applications.
{t was also important that printing de-
vices could be easily produced in
economic quantities.

Development of ECMA 'B' Font
In 1962 the European Computer
Manufacturers Association set up a
committee to study the standardisa-
tion requirements of optical character
recognition, and agree a standard.
They decided that any font to be de-
signed should (a) not be specific to a
particular class of reading system (b)
be designed from the outset as a full
alpha-numeric character set and (c)
be designed in such a way that differ-
ences between characters were maxi-
mised. It is easy to see how the
straight line design of earlier OCR
fonts would immediately violatetthese
aims.
Reading machines designed to read
the complete alpha-numeric set must

have a high resolution and must be
capable of detecting fine details of
the printed characters, in order to dis-
tinguish the diverse shapes of a full
repertoire. The ECMA committee
therefore devised a method of meas-
uring the degree of difference be-
tween characters, basing their work
on the premise that the character
identifying information is associated
only with the shape of the strokes and
not at all with their width.
Although the derivation of the meth-
od involves a mathematical analysis
its practical application is quite
straightforward. To compare one
character with another, a new pattern
is derived from each character printed
slightly wider than nornvel but with
stroke centre line shapes unchanged.
Each derived pattern is then super-
imposed on every other pattern in the
repertoire in such a position that it
conceals as much of the other as pos-
sible. A suitable function of the over-
lapping areas is used to measure
the distinction of the characters.
This process must be carried out for
every character pair in the set. A com-
puter program was written to evaluate
the results.
A succession of progressively im-
proved character sets was designed
by assessing a set, finding the most
critical pairs in it, modifying the
characters involved to increase their

differences and reassessing the set.
Eventually no further improvement
could be achieved, since by improv-
ing One character pair another would
be made worse. This process was first
carried out by the engineers con-
cerned in the work to satisfy them-
selves that such an evolutionary pro-
cess was practicable. When it became
clear that it was possible to design
characters with more distinguishing
features than in any existing font, a
professional designer, skilled in the
traditions and practice of typography
was engaged to repeat the entire
process from the beginning. All the
final characters were therefore created
by the font designer who skilfully
satisfied the recognition requirements
as checked by a computer without
unduly sacrificing their aesthetic
appearance.

ABCDEFGH abcdefgh
IJKLMNOPi1jklmnop
QRSTUVWX aqrstuvwx
YZ*+,-./yzm &@e
01234567 $: ;<Z>?
89 Ta! Ae, J]

(=)
KORNUEO ?<2xz0n

Above: The complete ECMA 'B' font
with numerals and symbols. The
I.C.T. version is a subset of this.



WhatistheUniversalDocumentTransport?

The |.C.T. Universal Document Trans-
port with OCR and/or OMR heads is
a computer-controlled input device
for reading data held on a wide variety
of original documents directly into any1900 Series computer. At present
data may be tn the form of marks in
defined areas of a document, or in
chosen characters In ECMA 'B' font.
The full alpha-numeric enhancement
will also be in ECMA 'B' when avail-
able. Several Unrtversal Document
Transports can be connected to anycentral processor in the 1900 Series
via the I.C T. Standard Interface.

Transport capacity and speedsThe Universal Document Transporthandles documents in two size rang-es: small documents (classified as be-
ing between 5.5 inches long by 3
inches wide and 8 inches long by 6
inches wide) and large documents
(13 inches long by 8 5 inches wide as
a maximum). Small and large docu-
ments are read at rates of 300 and 150
documents a minute respectively.Different sized documents within a
certain range can be mixed.
Before the reading sequence Is started
the operator adjusts controls to indi-
cate the size range of the documents
to be handled and the form in which
the data is recorded. Once this is
done, and the transport put on-line,
documents are automatically fed pastthe reading heads and collected in
the computer-specified output stack-
ers of the machine. The standard ma-
chine has three output stackers, but
up to twelve output stackers can be
specified in groups of three.

Transport mechanism
The documents (roughly aligned) are
placed in the feed hopper, with the
printed tace uppermo.t It s possible
to Intermix documents of atfferent
sizes provided that differences do not
exceed 1 inch in the length and 3 1nch
in the width. A vacuum drum draws a
single document off the bottom of
the stack and passes it on to the track-
ing unit, which aligns it accurately

and carries It to the read drum. A
check 1s made for double documents
and late or early feeding If one of
these conditions is detected, the
document is diverted on to the mech-
anical reject tray and the feed stops.This operation ensures that docu-
ments which have been fed ncor-
rectly are not read Into the computer
system.
Once accepted, the document passeson to the reading drum, where It (S
held, by vacuum applted to a series of
grooves around the drums surface,
and circulated past the reading heads.
The drum's dimensions permit four
short or two long documents to be
held simultaneously. Reading heads
sense the data on the document and
transmit tt to the central processor.Each reading head ts attached to the
computer by a separate Standard
Interface channel so allowing charac-
ters and marks to be read simul-
taneously. In response toa signal fromthe central processor the documents
released from the drum and directed
into the appropriate stacker. If no sig-nal is received, the document remains
on the drum and the hopper feed is
suspended until such a signal 1s
received.
This 1s particularly useful when usingthe reader 'on-demand' in a direct-
access environment, as data will
never be lost, and the sequence of the
documents is always preserved.
A reject stacker is provided to receive
any documents that fail to enter one
of the output stackers. If a document
enters the reject stacker, the feed
stops
To the ICT Unversal Document
Transpcrt tis possible to fit the fol
lowing reading devices

8201/1 Optical Character Reader
8301/1 Optical Mark Reader
8201/8301 Dual Optical Character
and Mark Reader.
For later release:
8201/2 Optical Character Reader

8201/1-2Optical character reader
The optical character reader is de-
signed to read characters printed in
the ECMA 'B' font Characters can be
printed by high-speed line printers,
typewriters, encoders or embossed
plates The reader consists of two units
(a) the camera which ts mounted on
the Universal Document Transportand (b) a free-standing RecognitionUnit.
The reading head is adjustable over the
full width of a maximum sized docu-
ment (8 inches) and reading speedsof up to 550 characters per second
are possible. When the full alpha-numeric enhancement becomes
available a wide range of characters of
the ECMA 'B' font wii*be read These
can be either size | or at a pitch of
either 8 or 10 to the inch Size and
pitch can be chosen by programinstructions.
The character line can consist of up to
4 fields each up to 63 Inches tn
length. Characters to the left or nghtof the character linecan be ignored
by the reader. The characters in anyone field must be of a constant pitchand of the same size.

Optical print quality monitor
(optional)
The optical print quality monitor Is
designed to check the quality of print-ed characters presented to the reader,
sO maintaining the highest system
performance. The optical print qualitymonitor measures paper whiteness
and blemishes, and the dimensions,
density and quality of print characters
iJa not Param ter set uo hef wehand
Or ] r tare pliced n
the bolder sth th character for on

in the alignment aprrture
o se ected

manually. The cnaracter is tnen
scanned by a light source and a mag-
nified image of the character is dis-
played on a catnoae ray tupe, wnere it
may be checked against a graticule
engraved with the maxtmum/mini-
mum outline for the character.

The optical print quality monitor is
used tn the system to ensure that print
specification standards are main-
tained and to check any rejectedcharacters. Should the reject percent-
age become high the optical print
quality monitor can be used to deter-
mine the nature of the fault beingencountered,

8301/1 Optical mark reader
The optical mark reader can identifymarks made by hand, embossed
plates, output printers or letterpressmachines, in specified positions on
a document, As many as 23 data col-
umns plus a 'clock' column can be
disposed across a document, with upto 60 rows on a 13-inch document.
When requtred, the mark readercanbe
set to identify holes punched tn
cards; in effect the reader detects the
non-refiecting black surface of the
drum visible through each hole. Both
holes and marks can be identified on
the same pass.
A bit' ts transmitted to the central
processor for each mark identified,
being routed to a particular bit pos-ition in the computer word. The inter-

pretation of mark significance is
performed by computer program.
When reading a mark, the reader
transmits one of three signals to the
computer. If a clearly defined mark is
present, the reader transmits a 'mark'
signal, if no mark is present, it transmits
a 'no mark' signal; if the reader cannot
clearly detect either of these con-
ditions, it transmits an 'uncertain
mark signal as a bit in another com-
puter word. In this way the computer
program can assess the probability of
a mark and act accordingly - for ex-
ample, when accepting a date with
the decade figure uncertain.
This unique feature enables the peri-
pheral to use the decision making
power of the computer, with a signifi-cant reduction in reject rates.

8201 /1-2/8301/1 - Dual opticalreaders
Both the optical character reader and
the optical mark reader can be fitted
to the Universal Document Transport.Each unit 1s attached to the central
processor via a separate channel. This
enables the units to operate separately
or simultaneously.

Below left:
The optical print quality Monitor.
Paper whiteness, paper blemishes,
print dimensions, density and quality
may all be checked with the printquality monitor. These are the quali-tres which determine the efficiencyof an on-line document reading
system

Belowright:
Documents are fed to a drum, where
they are held by a vacuum. The drum
carries documents past the scanningstation, and releases them to a stacker
under processor control.
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Howdoes theuserchoose?

Manually transcribing records into a
form acceptable to the computer is a
costly process. Methods of speeding
up the transcription have been des-
cribed. The critical questions are:
when is it economic to adopt auto-
matic methods of data input, and what
type of system can most benefit from
the facilities offered ?
There are three main areas of study to
be considered (a) the generation of
original documents (b) transcription
and (c) input to the data processing
system.
The decision to use automatic
document handling machines and
character or mark recognition in an
information system will closely de-
termine the way documents are
designed for the system.
Form design is more critical in the
case of optical mark reading than op-
tical character reading. The adoption
of the latter immediately influences
the whole process of document prep-
aration, and the machines involved.
By using a suitable type font, data
from normal office typewriters, and
high-speed line printers can be fed
directly into the computer. On-line
document control provides scope
and flexibility to the system designer
and removes unnecessary constraints.

Plainly, there are certain systems
characteristics that provide a suitable
environment for automatic document
handling. Such characteristics are:
the maintenance of firm control over
document preparation - without this
control difficulties may arise in remote
preparation of documents;
the preparation of documents by the
system itself - this offers possibilities
of a 'turnaround'system.
\f these, or similar, characteristics sug-
gest the employment of automatic
document reading techniques, the
advantages offered must be weighed
against the economic factors in-
volved. There is no empirical formula
for calculating the point at which
automatic document reading be-
comes more economic than the meth-
ods it is replacing - the exact point
depends upon the characteristics of
the particularapplication.Theprimary
factors affecting the economics of a
given situation are:

the volume of data input
the accuracy of input
operational demands.

Any one of these factors might well
justify the introduction of automatic
document reading, but in general it is
a combination of these factors that in-
fluences the final decision.

Once this decision has been taken,
the equipment to carry out the task
must be assessed on grounds of read-
ing speed, flexibility and reliability.
Here again any one of these might be
the deciding factor, but experience
shows that it is more likely that it is
the interplay of these factors that
points to the selection of a particular
device.
Because I.C.T. has designed the Uni-
versal Document Transport, not in
isolation, but with a complete know-
ledge of systems requirements. This
machine offers the best cost/perform-
ance ratio for a variety of applications.
By taking into account the close rela-
tionship of cost with other design fac-
tors, I.C.T. has provided the most
flexible and reliable system available.
Any device that is inflexible in opera-
tion immediately restricts ts system
usage. A wide range of reading de-
vices can be attached to the Universal
Document Transport. OCR, OMR ora
combination of both to read simul- ]
taneously give the greatest possible
systems flexibility.
Any device that is unreliable is plainly
unacceptable in any system, no mat-
ter how tolerant - I.C.T. has laid
great stress upon both transport and
reading reliability.

Applications

Before specifying automatic docu-
ment reading it is necessary to con-
sider the principal areas of application,
since these indicate the kind of read-
ing device to be used, the kind of
document to be handled, and to some
extent the facilities to be looked for in
the machine.
There are two major areas of applica-
tion suitable for OCR techniques.
These are:

'Turnaround' systems
Typical of these are public utility bil-
ling (gas, electricity. telephones and
rates), insurance premium renewals
and hire-purchase payments. The
customer's bill can be prepared on a
computer output printer. When the
customer makes his payment he re-
turns the bill. The returned bill is fed
into the reader, which reads the
amount paid and the account number
into the computer, where the cus-
tomer's account is updated.
Special provision can be made for
amending the amount on the bill if the
customer pays an amount differing

A typical 'turnaround' document,
designed for both character and
mark reading. The address and vari-
able information will be printed by the
computer in ECMA 'B' font. Meter
readings are marked by the board's
representative in the boxes provided.
Once the form is complete it can be
read into the computer, all numerical
information checked (to ensure a
correct record match) and the marked
information added to the record
(Based upon a meter reading sheet
designed by the Eastern Gas Board
and published with their kind per-
mission.)

from that originally printed. This may
be done by hand marking. The Uni-
versal Document Transport fitted
with both Optical and Mark Readers
is especially suited for this applica-
tion. This system provides staff econ-
omies and, because all print comes
from the same source, gives a close
control over print quality. An ex-
ample of such a 'turnaround' docu-
ment is shown.

Open-ended systems
In these systems data originates at
many points remote from the compu-
ter centre. Normal postal services are
used to send the data to the centre for
processing. There are three major
categories of such systems accord-
ing to the number of outstations:
Few outstations, where print quality
can be controlled fairly easily. A typi-
cal application would bewholesale re-
ordering from several regional distri-
bution points to a central warehouse.
Many outstations, where print quality
control is more difficult but still prac-
ticable.

Many thousands of outstations where
print quality control is impossible.
Here mark reading is practical. De-
livery van salesmen's returns, examin-
ation papers or census returns are
good examples to this type of record-
ing. An example ofa traffic census
used as an aid to planning the expan-
sion of Stevenage is illustrated over-
eaf.

The future
Continuous research and develop-
ment is being carried out by 1.C.T
into optical character reading tech-
niques. Speeds, reliability and flexi-
bility are increasing. Multi-line optical
character readers are under develop-
ment. The 1900 Series concept of
continuous enhancement enables the
user to take advantage of new de-
velopments and at the same time
protect his initial investment.
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Mark sensed documents provide a
simple and flexible media for data
capture. These maps were used to
collect information about traffic flows
on the Stevenage industrial estate.
People driving to work on the estate
were asked to show their present
route on the left-hand map and, on
the right hand map, the route they
would take when the new road was
completed.
The completed forms were read by the
Universal Document Transport, and
the results used in proposing new
plans for the expansion of Stevenage.
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LCT.on-linedocumentreading...thebenefits

Direct input to
the data processing system

The Universal Document Transport accepts and reads a wide variety of
original documents - it eliminates error-prone data transcriptions from
documents to punched cards and the consequent need forverification.

Accurate document reading The method employed to read either characters or marks is the result of
careful development and study of systems techniques.

: :
BALDOCK

On-demand processing The document re-circulation feature, together with complete computer-
controlled reading, enables the Universal Document Transport to be
incorporated into a wide range of systems: both direct-access and batch
processing techniques can take advantage of this facility.

a.m. p.m.

Flexibility The Universal Document Transport can read characters or marks recorded
by a variety of different methods, on a wide range of document sizes. Char-
acters and marks can be read simultaneously and a multi-line reader is
under development.
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8301/1 Opticalmark reader=
~ 8201/8301 Dual optical reader:
ppticel printqualitymonitor.

8101/1 Universal document
transport
Document feeding

Document feeding, once initiated by
the operator is automatic As adocu
ment is despatched to the sta kers
so annther document s fed to take
its place on the drum Document

sequence is maintained at all times.
Intermixing of different sized docu-
ments wthn specfed limits is
permissible

Reject tray A reject tray is situated immediately
ahead of the drum to prevent double
documents or documents in transit at
the wrong time, from reaching the

drum. Any further document fed be-
fore the feed is stopped is also direc-
ted to the reject tray.

Transport Documents proceed from the hopper
through the tracking sections to the
reading drum. Jam detectors are
placed along the transport:
between the feed unit and the track-
ing sections
in the reading area
in the transfer from drum to stacker

in the gate areas
in the ungated stacker
Upon detection of a jam the transport
comes to rest and the feed stops.
Documents are tracked to within a
maximum of 0.02 inches of the
datum edge at the reading area, to
ensure that the document is correctly
aligned.

:

Drum Documents are fed on to the drum
and held there by vacuum. The drum
carries the documents past the read-
ing stations and, if a stacker select in-
struction is given, releases them for

depositing into the appropriate stack-
er. Should the computer be busy and
no stacker select instruction be given,
the documents stay on the drum and
are, in general, released one cycie later.

Stackers The minimum version of the Universal
Document Transport comprises three
stackers but versions with six, nine
and twelve stackers can be specified.
Once the document is read and pro-
cessed, the stacker into which it is
routed is determined by program. Un-
til a stacker select instruction is given

the document stays on the drum. A
full stacker stops the feed.
Provision is made for any documents
for which no stacker gate is operated
to be directed to the ungated stacker
situated next to the end stacker; this
action is indicated to the operator and
the feed is stopped.

:

:

Character reading repertoire

Standardmachines

Numeric 0123456789 35NPV X Y Plus SPACE
(Plus 2 Alphabetic characters for pitch definition)



8201/8301 Dual optical reader The dual optical reader consists of a
8201/1-2 and 8301 attached to the
Universal Document Transport. Each
reader is attached to the central pro-

cessor by a separate Standard Inter-
face channel. Either reader can oper-
ate separately or both can operate
simultaneously.

Optical print quality monitor Parameters that may be measured are:
Paper whiteness
Paper blemishes Absolute levels
Print reflectance

Image dimensions
Extraneous inking Appropriate levels

on appropriate
scales

Physical dimensions
Optical print Height 14 inches
qualitymonitor Width 204 inches

Length 224 inches
Weight 45 pounds

Power supply unit Height 11 inches
Width 13 inches
Length 17 inches
Weight 35 pounds

Paper specification for the
Universal Document Transport

Minimum Maximum
Small documents Length 5.5 inches 8 inches

Width 3.25 inches 6 inches
Thickness 0.003 inches 0.005 inches
Speed 300 or 150 documents a minute

Large documents Length 8 inches 13 inches
Width 6 inches 8.5 inches
Thickness 0.003 inches 0.005 inches
Speed 150 documents a minute

Paper specification (continued) Grain Short grain documents are preferred.
Smoothness and porosity Smoothness 60 to 500 Bendsten

Units
80 to 500 Bendsten
Units

Porosity

Stiffness Long grain paper 1 to 4 Taber Units
Short grain paper 1 to 2 Taber Units

Weight Within the range 1 5 lbs. to 20 Ibs. (60to 80 g/m').Voids
Colour For mark reading a minimum of 60%

reflectance. This allows colour range
ofwhite to buff.

Droop

Programming codes
Summary of applicable
peripheral control orders

SUSBY - Suspend - reader is
reading document

This instruction causes Executive to
test if the reader is busy. If it is busy
the program giving the order is sus-
pended until such time as the reader is
free; the program may then continue.

REL - Release reader from
program

This instruction causes the reader to
be released from the program and
makes it available for allocation to
that or any other program.

DIS - Disengage reader This instruction causes the reader to
be disengaged, so that it cannot be
used for a subsequent transfer until
the operator re-engages it by pressing
the ALLOCATE button.

ALLOT - Assign and/or identifyreader
This instruction requests allocation of
the reader during the running of a pro-
gram. This allows for more efficient
use of peripherals as they need not be
allotted to a program until they are
required.

PERI - Activate reader This instruction causes a program en-
try to Executive. Executive, depend-
ent on the contents of the control
area, initiates the reader action after
checking that the reader is free.

This specification is subject to modification
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