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We, NATIONAL ReSEARCH DEVELOPMENT
CorrPORATION, of 1, Tilney Sireet, Londor,
W.1, a British Corporation established by
Statute, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in
and by the following statement:—

This inventiori relates to electronic digital
computing machines and is more particularly
concerned with improved data word storage
arrangements in such machines.

It is accepted that the utility of an elec-
tropic digital computing machine, particularly
orie of the so-called universal type adapted to
deal with a wide range of computing pro-
blems as compared with a specialist type of
machine designed for one specific- form of
task only, is determined to a large extent by
the data word storage capacity thereof. The
provision of a very large capacity data word
storage in which each word storage location
or address is capable of either immediate or
high speed access is both expensive and
conducive to large physical machine size and
as an alternaiive it is already accepted prac-
tice to employ only a lmited amount of
immediate or high speed access storage and
to provide a secondary or backing store of
much lower access speed and then to arrange
for the transference, usually in blocks of
predetermiried number, of data words to and
fro between the two stores under the control
of special transfer orders inserted at appro-
priate positions in the order programme.

Such a system of high speed and secondary
storage, while useful in reducing cost and
apparatus bulk, is far from convenient ir
use, especially by operators of limited experi-
ence, in view of the essential need to organise
the required data word transfers at the
appropriate times and to retain precise

identification of the various data words during
their change of storage addresses.

QOrie object of the present invention is the
provision of an improved data word storage
system which reduces or even eliminates the
above disadvantages and inconveniences while
still employing only a limited amount of
high access speed storage in conjuriction with
an appropriate amount of secondary or back-
ing storage.

This object is achieved, in accordance with
one basic aspect of the invention, by assign-
ing a unique address ideritification definable
in any instruction or order to every word
storage location which is available in both
the high access speed storage and at least
a part of the secondary or backing storage,
by arranging the address selection means of
at least a part of the high access speed
storage so that the address sighal to which
it is responsive can be altered from time to
time in accordance with the particular address
identification of any word storage location or
group of storage locations whose signal con-
tent may be temporarily present therein and
theri providing means for effecting auto-
matically a transfer from the secondary or
backing storage to the high access speed
storage of the signal content of a word
storage location which is defined by the
address identification signal of a currently
operative order or instruction whenever such
address identification signal fails to elicit
response in the address selection means of the
high speed storage and simultaneously modi-
fying the said part of the high speed storage
address selection means in accordance with
the different address identification of the trans-
ferred signal. Preferably, any such automatic
transfer operation is arranged to deal with a
block of storage locations of predetermined
number and is arranged also to be preceded
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by an automatic transfer to the seccndary
storage of the contents of the particular high
speed storage address location or locations
into which the newly required data is tc be
placed.

In order that the above and cther features
of the invention may be more readily under-
stood, one embodiment therecf will ncw be
described by way of illustrative ezample only
and with reference to the accompanying
drawings, in which:

Figure 1 is a block schematic diagram
illustrating the principle components of a
data word storage arrangement for an elec-
tronic digital computing machine; while

Figure 2 is a more detailed but neverthe-
less schematic diagram of a memory-com-
parator devicz and a cede sigrial genesrator
device each fcrming part of the arrangemzn
shown in Figure 1,

Reference is first made to Fig. 1. In
this embediment, the immediate access cr
high speed data word storage 10 ircludes
eight magnetic core store matrices, each
capable of registering 1024 data werds and
jointly previding accommodatiori for a tctal
of sixteen blocks each of 512 words. The
gecondary data word storage 11 comprises a
plurality, e.g. four, magnetic drum stores
although, as with the high speed sterage, the
actual form of the storage dev1c=s used is cf
no concern to the present invention. Each
drum store is assumed to have 128 szparate
block storage lccations each capable of regis-
tering a single block of 512 data words.

Selection of any werd storage lecation in
any of the sixteen 512-word blecks in the
high speed stere 10 ard selection of the

requlred one of such sixtesn 512-word hlocks

is effected by address selection means 12
which may comprise dicde tres circuits of
known form. Word location selection within
any one 512-word bleck is effected by address
digit signals applied by way of a multiple
bus 13ai and derived from the nine address
digits d3, d4---dll of ap instruction cr
control word while block selectien is efected
by four further address digit signals, herein-
after called the 0, pl, p2, and $3 signals,
applied by way of multiple bus 135. The
signals for selecting a word lecation within
any 512-word block are supplied directly
from the instruction or contrel word sensing
means in the contrel sysiem, shown schematic-
ally by the block symbol 14, but the p0---p3
sigrials for effecting block selection are sup-
rlied from a four-channel multiple cede signal
generator device 15 urnder the contrcl of nine
further address digits d14, d15---d22 of
an instruction or control word in a manner
which will be described later. Digits d12
and 413 are spare positions which are nct
used.

Selection of the required one cf the 512
different 512-word block storage lecations in

the magnetic drum store 11 is effected by the
associated address selection means 16 which
may also comprise tree circuits. The signals
controlling such selection are applied by way
of multiple bus 18a and control gate means
18b and are also derived, although indirectly,
from the nine further address digits d12 -~-
d22 of the instruction or control word.

The code signal generator device 15 is
adapted to provide, in response tc an output
signal cn any one of its input leads 19a,
196 - - - 19p, a four-digit binary output con-
sisting of the aforesaid p0, pl, 2 and 23
signals on the multiple bus 13b, the form
of such output signals being related to the
particular input lead by which the input signal
is supplied. Thus, if the signal is on the
first input lead. 192, the emitted output signal
is indicative of binary digits 0000 to select
the first block O cof the store 10 whereas
edergisation of input lead 194 causes emission
of binary digit signal 1111 to select the
sixteenth block of the store 10. The device
15 may conveniently comprise sixteen separate
trigger circuits with appropriate connections
to the bus leads frcm their opposite polarity
output terminals through suitable isolating
buffer dicdes or the like but a simplified and
preferable form will be described later with
reference to Fig. 2.

The input sighals to the device 15 are
provided by a composite memory-comparator
circuit arrangement 21 which is adapted to
receive the nine separate address digit signals
provided by the control system 14 in
response to the address digits d14, d15---
d22 of an instruction or control sigral opera-
tive in the cositrol system, to compare each
of such supplied digit signals with the exist-
ing storcd signal states of separate memory
devices in each of the sixteen separate ver-
tical banks of nine such memory devices and
to provide an output signal on that cne of
the leads 192, 19b---19p associated with
the respactive vertical banks if, but osly if,
all of the signal states of the memory devices
on that bank coincide™ precisely with the
cerrespending digit signals from the control
system 14.

The circuit arrangement 21 may comprise
sixteen separate banks of nine combined
trigger and associated equivalence detecting
circuits, one input to each equivalence detect-
ing circuit being derived from the associated
trigger circuit and the other input being
derived from the related address digit signal
supplied from the control system 14. The
outputs from the nine equivalence detecting
circuits of each group are then applied to a
nine-input coincidence gate whose output pro-
vides the signal on the associated lead
19a--- 19p to the device 15. An alternative
simplified and preferred form of the arrange-
ment 21 is, however, also shown in Fig. 2
and will now be described.
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Referring now to Fig, 2, the memory com-
parator circuit arrangement 21 comprises six-
teen separate banks of nine two-stable-state
trigger circuits. Thus the first bank com-
prises the trigger circuits Tla, T2a, T3a---
TS, the second bank the trigger circuits
T1b, T2b, T3b ---T9 and so on. For
simplicity of illustration only two of the
remaining banks, those of the eleventh bank
of trigger circuits Tlk, T2k---T9% and
the sixteenth bank of trigger circuits Tl1p,
T2p---T9p are shown but the remainder
are precisely similar.

The triggeririg and the resetting inputs of
each trigger circuit Tla, T2a---T9a of
the first bank are connected by way of
individual leads of a multiple bus 30 to
related digit storage elements of one address
in a separate and sc-called V store 31 (Fig. 1)
with suitable interposed gate means whereby,
when desired, each of the trigger circuits of
such first bank can be set to their ‘0’ or
€1’ state, as the case may be, in accordance
with the stored digit values of such V store
elements. The triggering and resetting inputs
of each trigger circuit of each of the other
banks are similarly connected over the mul-
tiple bus 30 to related digit storage elements
of fifteen further addresses in the V store,
there being one address i such V store
exclusive to each bank of the circuit arrange-
ment 21,

The respective ‘0 and 1’ state outputs
of each of the trigger circuits Tla, T2a---
T9«¢ are connected through individual gate
circuits Gla0, Glel, G2¢0, G2al - -- G940,
G921 to a common lead 32a which is con-
nected to the input of an iriverter 33¢. The
‘0’ and ‘1’ state outputs of the second bank
trigger circuits T1b---T9 are similarly
connected through individual gate circuits
G1b0--- G951 to a common lead 32b lead-
ing to an inverter 335. The similar ‘0’
and ¢1° state outputs of the remairing banks
of trigger circuits are similarly arranged, the
common leads of the eleventh and sixteenth
banks being shown at 32k and 32p respec-
tively with their associated inverters 33k
and 33p.

The controlling iriputs of the ‘0’ state
output gates G1a0,G1b0 - - - G1k0 - - - G1p0
associated with the first trigger circuit of each
bank are connected in parallel to lead 34a
while the controlling inputs of the opposite
€1° state output gates Glal, G161 ---Glkl
---Glp1 are similarly connected in parallel
to lead 34b. Lead 34b is connected to the
output of an inverter 35 whose input is con-
nected to lead 34a¢ which in turn is con-
nected to the control system 14 to be sup-
plied with a signal representing the value of
the address. digit d14 of the instruction or
control word operative in such control system.
The remaininig gates are similarly connected,
those associated with the second trigger cir-

cuit in each bank being controlled by the
signalled value of the address digit d15 and
so on with the gates associated with the ninth
trigger circuit in each bank controlled by
the sigralled value of the address digit d22
of such instruction or control word.

The output from each of the inverters 33a,
33b ---33k-~-33p is applied over an asso-
ciated input lead 19, 195 - - - 19%---19p to
the code signal generating arrangements 15
which merely comprise the connection of such
iriput leads 19a, 19b---19p (through suit-
able buffer or blocking diodes not shown) to
that combination of the four leads forming the
multiple bus 13 (see Fig. 1) to sct up the
p0, pl, p2 and p3 signals which represent
the binary code signal appropriate to that
block cf the high speed storage 10 which is
related to each particular bank of the arrange-
ment. Thus, the lead 19 which is asso-
ciated with the first bark of the arrangement
21 and is related to the first block O of
the high speed storage 10, is not connected
to any one of the leads providing the signals
p0---p3 so as, effectively, to cause signal-
ling of the binary value 0000. Lead 195,
which is associated with the second bank of
the arrangemert 21 and the second high
speed storage block, is connected only to
the lead carrying the signal p0 so as to
provide the binary signal 0001 whenever lead
19b is energised. The remaining leads 19¢
---19p are similarly arranged, lead 19%
being, as showr, connected (through isolating
diodes or the like) to the leads carrying the
signals pl and p3 to provide the binary
signal 1010 and the lead 19p to all four
leads carrying the signals p0, pl, p2 and p3
so as to provide the binary signal 1111 when
the lead is energised.

Additionally, the output of each of the
inverters 33a, 33b---33b is connected
through an isolating buffer or diode to a
common lead 40 which is connected through
a gate 36a to an equivalence output lead 37,
and also by way of an inverter 38 and a
further gate 36b to a ron-equivalence output
lead 39.

The manner of operation of this memory
comparator circuit arrangement 21 is as
follows. As will be described later, each of
the trigger circuits Tla, T2¢---T9 of the
first bank of trigger circuits of the arrange-
merit 21 is set toits €0” 17 state in accord-
ance with the particular 9-digit block number
which identifies, in an instruction word, the
particular block of 512 words which is, at
the moment, registered in the first block 0
of the high speed storage 10. The second
and remaining banks of trigger circuits are
or may be likewise set in accordarice with the
9-digit block numbers of the fifteen further
blocks of 512 words registered in the remain-
ing blocks of the high speed storage 10.

Upon the application of an instruction to
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the control system 14 in the normal way
during operatior of the machine, the address

‘digits d14---d22 of that word signal the

9-digit block number of the required data
word and cause corresponding energisation

- of one or other of the gate control lead pairs

344, 34b. It will be noted that a value ‘1°
input for any address digit from the control
system 14 will coridition the 0 value output
gates of the associated trigger circuits to
open whereas a ‘0’ value input will con-
dition the ¢1° value output gates of such
trigger circuits to open. Accordingly, only
when each of the #rigger circuits ¢f a bank
is ‘set to a state corresponding to the ‘0°
or ‘1’ value of the related address digit
input from the control system 14 will the
transmissiori of at least ome active trigger
circuit output to the related common lead,
such as 32ae, be inhibited. Whenever the

setting of one or more of the trigger cir-

cuits of a bank does not coincide with the
pattern of digit signals d14.---422 supplied
from the control system, the associated
common lead 32a---32p will become ener-
gised. As a result, the related irverters 33a,
336 ---33p will then cease to provide an
output and the related lead 19¢---19p will
not be energised. If, however, the trigger
circuits of one bank are set precisely in
accordance with the signalled values of the
digits d14 - - - d22, the common lead of that
bank will fail to become™ ensrgised because
the trigger circuit output gate which is in
the active ore of the trigger circuit output
leads will, in each case, be the gate which

is not conditioned to open by the related -

address digit signal. In this case, the absence
of an input signal to the related inverter of
the group 33z - - - 33p will cause the emission
of an output signal by that inverter and the
consequentlal energisation of the code signal
output leads to form the £0, pl, £2 and 3
signals which identify the block in the high
speed storage where the block of words
having the signalled block address is at the
moment located.

For example, supposing the eleverith block
of the high speed storage contains a par-
ticular word block whose first and last address
digits are ‘0’ and ‘1’ respectively. The
trigger circuit T1k will be in the ‘0 state
and the trigger circuit TOk will be in the

£1° gtate. If the active instruction word has

address digits d14---d22 conforming pre-
cisely to the address digit configuration set
upod the trigger circuits of the eleventh bank,
then the d14 signal will be ‘0’ and the d22
signal will be *1’. Lead 34a supplying the
trigger circuits Tle---T1k will not be
energised but, owing to the inverter 35, the
lead 34b will be energissd. This will con-
dition gate G1kl to open but not gate G1kO.
This latter is, however, the ode in the active
output of the trigger circuit and accordingly

the possible energisation of common lead 32%
therethrough is blecked. Similarly with each
of the other trigger circuits of the bank. The
resultant ouiput from inverter 33k energises
code signal generator leads $1 and 3 giving
the code signal output 1010 which will select
the eleverth block in the high speed
storage 10.

enever one of the inverters 33a - --33p

" provides an output in such manner, lead 40

is also energised so that, at a time deter-
mined by the application cof a strobing pulse
SP to gates 364, 36b, an output signal indi-
catiig that coincidence has been established
and that the required word block is in the
high speed storage 10 is transmitted to the
control system over lead 37. Conversely, if
none of the trigger circuit banks has a set-
ting state pattern corresponding to the block
address digit configuration, then every
commoi lead 32a---32p: will be energised
and no inverter 33a---33p wil provide an
output. In this case, the inverter 38 will
supply an output to gate 36b and when this
is opened by the aforesaid strobing pulse SP
a signal indicating nosi-equivalence and indi-
cative that the required word block is not
in the high speed storage 10 will be trans-
mitted to the control system over lead 39.
Returning now to Fig. 1, the read outputs
and write inputs of the high speed storage
10 are connected by the usual multiple bus-

- bars of a parallel mode machirie to the various

other machine elements which, in the interest
of clarity, are not shown since they form
no part of the invention. In addition, how-
ever, the read outputs of the high speed
storage 10 are connected by way of a mul-
tiple transfer bus 25, which includes outward
transfer gate means 25z, to the write inputs
of the secondary storage 11 while, in like
manner, the read outputs of such secondary
storage 11 are connected by way of a further
multigle transfer bus 26, which includes
inward transfer gate means 26a, to the write
input of the high speed storage 10,

In addition to the normal machine control
system 14, which is of the usual and well
known form including an order to instruc-
tion register for retaining each sequertially
presented order or instruction signal and
therefrom providing the necessary series of
gate control and other signals, the arrange-
ments of the preserit invention include a
second or transfer control. system 27 which
is interconnected with the machine elements
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romal instruction in the control system 14
becomes suspznded with the said instruction
still retained in the control register of the
control systema 14.

The transfer ccntrol system includes an
arder register and this is supplied, in a
manner analogous to the normal control
arrangements of computing machines with a
series of special transfer orders forming a
trapsfer sub-routine which is permanently
registered to an associated transfer pro-
gramme store 29 which may be of any con-
venient type such as a magnetic core stors
matrix or an endless magnetic taps loop.
As already stated, the V-store 31 has sixteen
separate storage locaticns, one for each block
of the high speed storage 10, and is pro-
vided with address selection means 39 for
selecting ary one of the sixteen locations in
the V-store 31 under the control of an address
signal supplied over multiple bus 42 from the
transfer control 27. The transfer control 27
is also supplied with a series of signals repre-
senting the eleven block address digits
dl4---d22 of the (now suspended) normal
instruction registered in the normal control
system 14. Signals are supplied to the write
input of the V-store 31 by way of bus 43
from the transfer control system 27 while
read out signals frcm such V-store 31 are
supplied by way of bus 44, bus 18z and
gate means 185 to the address selection mzans
16 of the secondary storage 11 and also by
way of multiple bus 45 and gate circuit means
46a, 46b-- - 46p to each of the trigger cir-
cuit banks of the memory comgparator circuit
21. The transfer control system 27 is also
consiected to the address selection means 12
of the high speed storage 10 by way of bus
13¢. It will be understood that, in the
interests of simplicity and ease of understand-
ing, many circuit details and connections have
been omitted; the precise form of these is
of no particular interest sirice many possiblz
arrangements are already well known and
established in the art.

Other details of the arrangement not so
far dealt with will become apparent from
the following description of the manner of
operatioi. A normal instruction or order
word, forming part of a computing order pre-
gramme, is applied in the usual way to the
control system 14 and this results in the
provision cf a group of address digit signals
d0, d1---d22 defining a particular required
data word. The digit signals d0 and &1 are
used to define one of four separate character-
signal groups in any half-word part of a
word storage location while the digit d2 is
used to define which of the two half-word
parts may be required. These three digit
signals are accordingly applied to mcans 24
for effecting the desired half-word and char-
acter selection within any selected address
location. Such means 24 may conveniently

comprise gate circuits in each of the individual
read-out and write-in leads of the output
and input bus lines cf the high speed
storage 10.

The address digit signals d3--~d11 and
dl4---d22 provide a unmique identification
for each word stcrage location whether it be
in the high spead store 1¢ or the secondary
store 11. The nine digit signals 43 - - - €11,
by direct application over bus 13a to the
address selecticn means 12, serve to select
a particular one of the 512 locations in a
storage bleck if, but only if, it is in the
high speed store 10. The remaining address
digit signals dl4---d22 define the rtar-
ticular block out of a maximum of 512 blocks
and these signals are initially applied to the
memcry ccmparator circuit 21.

In a manner as explained later, the nine
trigger circuits, eg. the trigger circuits
Tla~--T9:, of each of the sixteen banks
of such trigger circuits in the circuit arrangs-
ment 21 have been pre-set to register th°
respective bleck identification of the sixte
512-werd signal blocks already held in the
high speed storage 10. If the applied address
digit signals dl4---d22 due to the opera-
tive instruction or control word in the control
syetem 14 define one of the siztecn different
block numbers already set up in the arrange-
ment 21, coirficidence will be registered, as
already explained, in one only of the six-
teen banks and that bank will provide an
output signal to the related input lead
12g--- 19@ and as a result the appropriate
binary signal will be emitted by the cods
signal generator 15 to set the address selec-
tion means 12 in the manner requisite to
select the desired word block. The simul-
tanecucly develored equivalence signal on
lead 37 ie fed to the normal control system
14 where it initiates the appropriate reading
or writing or ciher form of machine opera-
tion which thereafter preceeds in the wholly
normal manner.

In the contra case, where the address digit
signals d14---4d22 surplied by the control
system 14 in respense to the currently opera-
tive instruction cr centrol word define a block
number which is different from any of the
sixteen already set up in the circuit arrange-
ment 21 and which is therefore nct registered
in the high speed storage 10, no coincidence
will be registered in any of the sixteen banks
and nc output signal will be present on any
of the leads 194---19p. At the same time,
a non-equivalence signal will be provide ed
on lead 39 and this is applied to the switch
mezans 28 which immediately operate to trans-
fer machine control from the normal control
system 14 to the transfer contrcl system 27,
at the sampe time retaining the currest and
only partially-completed normal instruction
in the system 14.

The transfer control system 27 now com-
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mences to work through its predetermined
sub-routine to transfer instructions drawz one
by one from the transfer programine store 29.
The first transfer operation is ons of clearing
cne of the 512-word blocks of the high speed
stcrage 10 to that one of the block locations
in the secondary store 11 which is identified
by the mumber at present set up on that
bank of trigger circuits of the memory com-
Earator circuit 21 which is related to the

igh speed storage block chosen for clearance.
In the machine being described, each of the
sixteen 512-word blocks of the high speed
storage is cleared sequentially in regular order
and for this purpose the transfer coantrol
system 27 includes the usual and well known
mearis for altering the value of a number
defining an address by adding or subtracting
1 at each ogeration with the transfer sub-
routine. Thus, if the last previous transfer
operation cleared and refilled block N of the
speed storage 10, the block next to be cleared
and refilled in the operation being described
will be block N-+1 (or N—1).

As will become more apparent later, the
particular nine-digit number szt up on any
bank of trigger circuits of the memory com-
parator circuit 21 is also registered in the
related (N4-1) storage address cf the V-store
31. The first order of the transfer sub-
routing from: transfer contrcl store 29 is
accordingly one defining the four digits signal-
liig the 512-word block (N+1) in the high
speed storage which is next in order to be
cleared and a function control signal to read
that address {N+-1) of the V-store 31 to
the address szlection means 16 of the secon-
dary store 11. The next transfer sub-routine
order is to transfer the contents of the defined
high- speed storage block (N+1) to the
defined secondary storage block by way of
the outward transfer bus 25 and its gate
means 25¢, the latter besing supplied with
the requisite- gate opening s1gnals frcm the
transfer control system 27.

When such transfer operation to clear a
block of the high speed storage has been com-
pleted, the next transfer sub-routine order
specifies the cleasrance of the same address
(N41) in the V-store 31 (ie. that related to
the now-cleared high speed storage block) and
the writing therein, over bus 43, of the nine
digit signals @14.---d22 of the suspended
normal order of the control system 14. The
next transfer sub-routine order specifies the
reading of the same address (N-1) in the
V-store, i.e. the nine-digit number of the
required block, over transfer bus 44, bus
18¢ and gate means 186 to set the address
selection means 16 of the secondary storage
11 and, at the same time, over bus 45 to
the related bank (N-+1) of the trigger circuits
of the comparator circuit 21, the appropriate
gate means 462-~-46p being opened at the
same time by the address signal (N+-1) used

for controlling the V-store address selection
means 39, whereby the related bank of trigger
circuits of the comparator circuit 21 becomes
set up with the identification number of the
new block, The next transfer sub-routine
operation is to use the same (N--1) high speed
bleck address signal for application over bus
13¢c to the address selectioni means 12 of
the high speed storage to select the cleared
block in the latter and thereafter to transfer
the defined block in the sscondary storage
11 to the high speed storage 10 by way of
inward transfer gate 26a (opened by signal
frcm transfer control 27) and bus 26.

The comgleticn of this last word transfer
ogeration marks the end of the transfer sub-
routine in the transfer control 27 which therz-
upcn causes release of the switch means 28
to revert machine control back to the normal
control system 14. When this oc ceurs, the
rp-prssented digit signals d14---d22 imme.
diately find ceincidence with the scetting of
the (N+1) bank of trigger circuits in the
memory comparater circuit 21 to allow
machine operation to proceed to complete the
suspended instruction held in the control
system 14.

WHAT WE CLAIM IS:—

1. A data wcrd storage arrangemerit for an
electrenic digital computing machinz in which
a unique address identification signal form
definable in any computing instruction or
order used within the machide is assigned
to every data word storage Iccation available
in both a high access speed stcrage and in
at least a part of a secondary or backing
storage and in which the address selection
means of at least a part of said high access
epeed storage is s0 arranged that the address
signal to which it is responsive can be altered
from time to time in accordarice with the

-particular address identification of any word

storage lccation whose signal content may
be temporarily present therein.

2. A data word storage arrangement for
an electrenic digital comgputing machine
accordinig to claim 1 which includes means
for effecting automatically a transfer from
said secondary or backing storage to said
high access speed storage of the signal con-
tent of a word storage Ilccation which is
defined by the address identification signal
of a currently cperative computing instruc-
tion wheriever said address identification signal
fails to elicit response in the address selzction
means of the high access spzed storage and
means fcr simultanecusly modifying the said
part of the high access speed storage address
selection means in accordance with the
different address identification of the trans-
ferred signal.

3. A data word storage arrangement accord-
ing to claim 2 in which said automatic trans-
fer operaticn is arranged to deal with a
block storage locations of predetermined
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number including the particular ore defined
by the aforesaid address identification signal
of the currently operative computing instruc-
tion.

4. A data word storage arrangement accord-
ing to claim 2 or 3 in which said automatic
transfer operation is preceded by an auto-
matic transfer to said secondary storage of
the signal content of the particular high
access speed storage address lccation or block
of such address locations into which the
newly required data word or block of data
words is to be placed.

5. A data word storage arrangement accord-
ing to claim 4 in which said preceding auto-
matic transfer to said secondary storage is
arranged always to be back to that location
or block of lccations which was/were defined
by the address identification signal used to
effect its initial transfer from such secondary
storage to said high access speed storage
thereby to maintain an uninterrupted record
of its identity.

6. A data word storage arrarigement accord-
ing to any of the preceding claims which
includes a meraory comparator circuit arrangs-
ment comprising at least one bank of separate
memory elements each for registering the
value of a different address digit of a word
address signal, means for applying and com-
paririg a group of address digit signals, one
with each of the values registered by said
memory elements and means for providing
alternative output signals indicating respec-
tively equivalence or non-equivalence of said
registered digit values with said applied digit
signals.

7. A data word storage arrangement accord-
ing to claims 3 and 6 in which said memory
comparator circuit arrangement comprises
memory elements for dealing only with those
digits of an address identification signal which
define the identification number of said block
of storage locations.

8. A data word storage arrangemerit accord-
ing to claim 6 or 7 in which said memory
comparator circuit arrangement includes
means for generating a special address selec-
tion control signal for operating the address
selection means of said high access speed
storage upon the establishmerit of equivalence
of said registered digit values with said
applied signals.

9. A data word storage arrangement accord-
ing to claim 7 or claims 7 and 8 in combina-
tion in which said memory comparator circuit
arrangement comprises a plurality of separate
banks of said memory elements for register-
ing respectively the different block ideztifica-

tion numbers of a plurality of separate blocks
of storage locations whose signal contents are
present in different parts of said high access
speed storage.

10. A data word storage arrangement
according to claim 9 in which said group
of address digit signals are applied simul-
tarieously to the related memory elements of
each of said banks of memory elements.

11. A data word storage arrangement
according to any of claims 6—10 in which
said bank or each of said banks of memory
elements comprising a plurality of two-
stable-state trigger circuit devices providing
alternative ‘0 or ¢ 1’ state outputs in accord-
ance with the state into which they are set
ard in which each of said ‘0’ and ‘1°
state outputs of the trigger circuits of the
bank or each bank is connected to a common
lead through a coincidence gate circuit, the
‘0’ state output gate of each trigger circuit
being connected to a signal lead energised
when the applied address digit signal is of
value ‘1’ and the €1’ state output gate of
each trigger circuit being connected to a signal
lead energised when the applied address digit
signal is of value ‘0’ whereby said common
lead fails to become energised from any trig-
ger circuit of said bank only when every
trigger circuit set to a 0’ or *1° state cor-
responding to the ‘0” or ‘1’ values of the
respective address digit signals.

12. A data word storage arrangement
according to claim 2 or any claim dependent
thereon in which said automatic transfer is
effected by transferring control of the machine
from the normal control system to a separate
transfer control system.

13. A data word storage arrangement
according to claim 12 in which said separate
transfer control system includes storage means
for registering the particular address identi-
fication of very word storage location or of
each block of such storage locations whose
signal content is present in said high access
speed storage.

14. A data word storage arrangement
according to claim 12 or 13 in which said
separate transfer control system is arranged
to coritrol the machine by a predetermined
sub~routine of transfer control orders regis-
tered in associated storage means.

15. A data word storage arrangement sub-
stantially as described and as illustrated in
the accompanying drawings.

POLLAK, MERCER & TENCH,
Chartered Patent Agents,
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