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Magnetic tape storage for 'DEΠE'
1.0

GENERAL

To augment the existing storage capacity of the mercury delay lines
and the magnetic drum of DEUCE’ a magnetic tape auxiliary storage system
is now available.
The system is intended as an optional extra to DEUCE Mk.I and will
no doubt be useful in many of the large scale technical and scientific
calculations on which this computer is normally employed.
•
However, it will usually form part of the DEUCE Mk. II when this com
puter is employed in its intended capacity as the central unit of a data
processing system or as a combined commercial/scientific machine.
This publication describes the main features of the magnetic tape
system and is published to enable prospective users to assess its suit
ability for particular applications.
2.0

BASIC PRINCIPLES

The storage medium is ½" wide magnetic tape in reels of up to 2400
feet each. The tape handling units are of the twin transporter type, i. e.
two complete tapes and associated sets of sensing heads per unit. Up to
four of these units (8 tapes) may be fitted to the DEUCE.
The tapes can be run in either direction between their respective
reels but only when the tape is running ‘forward’ can writing and reading
operations to and from the tape be performed. These operations are similar
to those associated with the drum in that reading does not disturb the
stored information whereas writing obliterates the information previously
stored on that part of the tape.
A magnetic tape carrying a single track, on which information
appears in serial form, is uneconomic in equipment and has poor operating
speed. The system therefore uses seven parallel tracks on the tape, six
of which carry information.
As the tape passes the reading or writing
station, six binary digits of information are handled; this unit of
information is termed a ‘character’ and a six digit character is chosen
to permit alpha-numeric recording (i.e. 0-9, A-Z and a number of symbols)
with one recorded character representing one printed character. This
allows convenient direct printing of alpha-numeric information from the
tape using suitable apparatus and yet imposes no serious restrictions on
the use of the tape for storage of binary information.
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Transfer of information between the tape store and the computer is
carried out, through a buffer store, in units of two DEUCE words (i.e. 64
binary digits). Since this unit is not an integral number of characters,
alternative reading and writing instructions are provided which allow
convenient transfer of binary, binary-coded decimal, or alpha-numeric in
formation.
To write binary information, two additional digits (both zero) are
automatically added to the 64 digits of the buffer store, the resulting
66 digits being written on the tape as 11 characters. On reading the
information back into the computer, the two added digits are automatically
discarded and only the 64 digits required are available from the buffer
store.
f
To write alpha-numeric information the 64 digits of a word pair
must be made up of 10 alpha-numeric characters, each occupying six
binary digits, followed by four non-significant digits which will not
be recorded and which will be read back as zeros.
Binary-coded decimal information may be transferred to and from
the tape by either method, since only the four least significant digits
of each character are needed for each decimal digit.
Word pairs may be transferred continuously to’ or from the tape,
the corresponding characters being recorded at a packing density (along
the tape) of 80 per inch. Between blocks of information recorded in this
manner, each consisting of any number of word pairs, a ‘block gap’ is
automatically provided by the process of stopping and re-starting the
tape. These gaps are necessary to ensure that when a reading operation
is required the tape has accelerated to its full speed before the first
recorded character reaches the reading head.
A group of blocks may be separated by a programmed operation from
a subsequent group by a gap longer than the normal block gap. Such a
group of blocks is termed a record and the reasons for its use are dealt
with below.
One of the double word length stores is used as the address to
which information to and from the magnetic tape store is routed.
3.0

OPERATION

The Magnetic Tape equipment is brought into operation automatically
when the main computer equipment is switched on.
Normally the first in a sequence of tape operations will be to
select the tape deck on which the data is going to be handled. Once
selected, all operations refer to that tape deck until another is
selected, The ‘select tape deck’ instruction turns on an interlock until
4
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the change over of tape decks is completed thus preventing operation on a
wrong tape deck before change-over is completed.
An instruction is provided which causes the tape to rewind to a
position from which it may operate on the first block of information on a
reel. A maximum speed of five times the forward speed is reached at the
middle of the rewind run. This instruction is interlocked until the re
wind of the selected deck is started, after which the deck selection
trigger is automatically cleared leaving rewind to proceed. Calling for
this tape deck again will put on the interlock which will prevent any
thing being done to it until rewind has been completed. However, any
other tape deck can be selected and operated during this time.
Programmes must be arranged so that if any block is required to
be altered, by a write instruction, all succeeding blocks of that
record must also be rewritten up to the beginning of the next record
gap. The length of the record gap must be fairly large and of a length
which increases with the number of word pairs and block gaps in the
record. This allows for the fact that, due to variation of tape speed
and other causes, the precise length of tape occupied by a given number
of word pairs and block gaps cannot be accurately controlled.
Instructions are provided which move the tape from one block gap
to the next block gap in either direction, also from one record gap to
. the next again in either direction.
When passing over the tape in either direction the end of the
reel will be signalled by a warning device and the tape brought to rest.
An earlier warning is included for programming purposes to give advance
warning of 24 inches of recording left before the tape becomes inactive.
Thus the programme detecting the approaching end of a tape while writing
can arrange to restrict the final block length to less than 24 inches.
This limit is the equivalent of 12 DL’s of storage.
4.0

READING AND WRITING

An initial instruction selecting the tape deck required operates
10 milliseconds before the information can be transferred to or from the
magnetic tape buffer store. This period may be used for computation, if
required, but if information is transferred before the termination of
this period the transfer instruction will be interlocked and prevented
from being obeyed until the lapse of the full 10mS.
During reading, word pairs are assembled electronically and then
as soon as they are completed, automatically transferred to the double
word buffer store, from which transfers to the DEUCE can be made. The
rate at which they appear is approximately one word pair every 1¼
milliseconds.
5

An interlock ensures that each word pair is only taken from the buffer
store once. The tape stops automatically when a block gap is reached and
becomes ‘inactive’. This inactive state may be sensed by the programme a facility which is useful when it is not required to read all the word
pairs in a block.
<
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buffer store
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5.0

writing, word pairs must be transferred to the Magnetic Tape
by the programme every 1¼ milliseconds. An interlock ensures
pair can be placed in the buffer store until the previous
transferred. When word pairs cease to be placed in the
the tape automatically stops, creating a block gap.
f

PARITY CHECKING

The tape system has lateral parity checking on each character and a
longitudinal parity check character at the end of each block. The lateral
parity check on a character is an extra digit on the seventh track which
is a ‘one’ if the number of digits in the character is even. The check
on reading ensures that the number of ‘ones’ laterally is odd. The long
itudinal parity character at the end of a block has a ‘one’ in a given
digit position if the number of ‘ones’ on the corresponding track in the
block is odd. The check on reading therefore ensures that the number of
‘ones’ in each track in a block is even. The parity checks are written
automatically.
At a suitable point in the programme, after each block has been
read, a special instruction is used to check that no parity failure has
occurred.
6.0

CONSTRUCTION

high.

The equipment is built into cubicles 4’ 0n wide x 3, 0" deep x 5’ 6"

Each cubicle will house two tape decks and should be located con
veniently to the Control Desk.
7.0

OPERATING SPEEDS

The following information will enable an estimate to be made of the
operating speed of the system in any particular application.
Speed of tape when reading or writing
100 in./sec.
Packing density of recorded information
80 chs./inch
Length of block gap
2 in.
Tape stopping time interlocks
10 msec.
Tape starting time interlocks
10 msec.
Maximum length of tape per reel
2,400 feet.
Rewind time of complete 2,400 ft. spool
2 - 2⅛ minutes.
6
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