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The present invention relates to clectronic computer or
calculator circuifs and more particuisrly to a circuit
arrangement providing the required connections between
a calculating unit and a plurality of input and output
stores,

The arrangement is particularly advantageous where
information is to be transferred in the parallel mode as
a great number of connections are then required between
the output terminals of any given unit and the input
terminals of the next unit, comprising one conductor
for each digit, or other information element of the storage
capucity of the computer.

Arrangements hitherto proposed have required numer-
ous scts of conductors, cach of which is only capable of
transmitting information in one direction and the neces-
sary cables and switching means arc of such complexity
that the arrangements become both expensive and un-
reliable.

According to the present invention, a circuit arrange-
ment for transferring information in both directions be-
tween a calculating unit and a plurality of input and
output stores or belween two computers having input and
output stores, compriscs a common conductor for each
numerical digit or other information element to be han-
died by the computer and a plurality of stores for storing
that digit or other information element associated with
that conductor, cach of said stores comprising a cold
cathode gas discharge tube. Fach of the input stores
for feeding information 1o the common conductor is
connected to said conductor through a further cold cath-
ode gas discharge tube serving as a transfer store. Fach
of the output stores is connected to be fed directly from
the common conductor.

Each common conductor terminates in a resistive con-
nectionr to earth, so that the individual conductors are
normally near earth votential but are raised to a posi-
tive priming potential whenever a c¢old cathode tube
having an output connected to that conductor is made
to conduct.

Fach of the transfer stores may have its cathode con-
nected to the common conductor and is primed on its
trigger by means of an ouiput voltage developed at the
cathode of an input storage tube,

The arrangment is such that the transfer storage tubes
are primed from the input stores and are fired by con-
troliing pulses which may be applied to the triggers and
be derived from a master programme unit. Thus sev-
eral transfer stores may be primed simultaneously but
the only tube struck is that which is triggered by the con-
trolling pulse from the prograrmame unit. This avoids the
danger of transferring information from more than one
transfer store on to the common conductor at the same
time.

All of the transfer storage tubes are fed from the high
tension supply over a single wire to which a clearance
pulse may also be supplied in order to extinguish the
transfer storape tubes when desired after a pulse has been
fed from one of these tubes on to the common con-
ductor.

Euach of the cutput storage tubes has its trigger con-

10

15

20

25

30

[}
S

40

[
[543

60

2

nected via a suitable resistor to the common conductor
and is primed by means of the voltage produced on the
common conductor, and fired by means of a controlling
pulse which may be produced from the master pro-
gramme unit.

The arrangement may also include a memory circuit
consisting of a transfer store and an output storc inter-
connected so that information may be stored until re-
quired.

In order that the invention may be more fully under-
stood, an embodiment thereof will now be described with
reference to the accompanying drawing which is a circuit
diagram showing the connection of various input and out-
put stores to a common conductor capable of handling
one digit or other information element to be fed to or de-
rived from a calculating unit.

Referring to the drawing, it will be understood that
the circuit shown may only comprise a part of the stores
connected to one common conductor, hereinafter called
a “cemmcen highway”, for handling one digit or other in-
formation element in both directions to and from the
computer. In practice a separate common highway and
associated stores will be provided for each digit or other
information element to be handled by the computer.

The information storage unit A may have its input
terminal fed from a typewriter, a card reader or any other
appropriate device which suppliss a priming potential to
the trigger of the cold cathede gas discharge tube V1
serving as an input store. The cathode of this tube is in
turn connected to the trigger of a further cold cathode gas
discharge tube V2, serving as a transfer slorage tube and
having its cathode connected to the conimon highway CH.
The anode of the tube V2 s fed with a H.T. potential
from a common wire W which also feeds the anodes of
the transfer storage tubes V4 and Vé also connected to
the common highways. The tube V3 of storage unit A
comprises an output store having its trigger connected to
the common highway and the output derived from its
cathode. The storage unit B comprises a similar unit to
unit A and consists of input store V7, transfer store V6 and
output store V8. The unit may form part of an electronic
computer or calculator. The unit C comprises an output
storage tube V5 directly connected to a transfer storage
tube V4 and forms a memeory unit in which information
may be lodged until required. The circuit also comprises
a master programme unit M producting pulses controlling
the operation of the various stores.

In operation, a positive input potential applied to the
trigger of the tube V1 will prime the tube and when a
positive palse is also applied to the trigger via terminal
T1 from the relevant connection on the master pro-
gramme unit M, the tube V1 will strike and prime the
trigger electrode of the transfer storage tube V2. Upon
receipt of a transfer pulse on terminat T2 from the mas-
ter programime unit, tube V2 will conduct so raising the
potential on the common highway CH, as the current
flowing through the tube passes to earth through the
terminating resistor R. If a transfer pulse is now applicd
to the output store V3 from the master programme unit
M, via terminal T3, then since this tube is primed by the
potential on the common highway, it will now conduct.
In a similar manner the potential on the common high-
way CH could be transferred to the output store V8 or
to the memory unit V5, by applying transfer pulses to
T8 or T5 from the master programme unit M.

As mentioned above the circuit connections are only
shown to one common highway conductor whereas in
practice a large number of conductors will be provided
one for each digit to be handled by the computer and
the pulses fed at any time from the master programme
unit can operate simultaneously on the tubes connected
to each of the common highways, whereby informa-
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tion is passed aloeng some or all of the common highways
simuitaneously.

When it is desired to c¢lear the common highway for
further operation after transferring a digit, a transfer
clearance pulse derived from the master programme unit
is applied to the anodes of all the transfer storage tubes
connected to that common highway, e.g. V2, V4 and
V6 via the conductor W, in order to extinguish any of
these tubes which are struck. This clearance pulse can
be arranged to be coincident with the transfer pulse trig-
gering an output store as the time constant of the trigger
network provides an adequate delay to allow this pulse
to be transferred before the clearance pulse becomes op-
erative,

It will be understood that by means of the arrange-
ment according to the present invention any number of
computers and reading devices may be interconnected via
the common highway.

The arrangement according to the present invention
may be employed in the calculator arrangement described
in my copending application Serial No. 22,231, filed April
14, 1960, now Patent No. 3,145,295,

I claim:

1. A circuit arrangement for transferring informa-
tion between a plurality of stores, comprising a conductor
for each information element to be handled, said con-
ductor being commen to said stores and along which
said information element may be passed in both direc-
tions between said stores, an input storage device for
each store, means for feeding an information element
to said input storage devices, a separate transfer storage
device connected between each of said input storage de-
vices and said common conductor, means for condition-
ing each of said transfer storage devices by the output
of the associated input storage device, an output storage
device for each store connected to said common con-
ductor, means for producing a potential on said common
conductor when any one of said transfer storage devices
is operated to pass said information element to said
common conductor, said potential conditioning said out-
put storage devices, means for generating a series of
triggering pulses and means for applying said tripgering
pulses to said storage devices to render said conditioned
storage devices operative to pass szid information ele-
ment from a chosen one of said stores to another chosen
store via said common conductor.

2. A circuit arrangement for transferring information
between a plurality of stores, comprising a conductor for
each information element to be handled, said conductor
being commen to said stores and along which said in-
formation element may be passed in both directions be-
tween said stores, an input storage device for each store,
means for feeding an information element to said input
storage devices, a separate transfer storage device con-
nected between each of said input storage devices and
said common conductor, means for conditioning each of
said transfer storage devices by the output of the asso-
ciated input storage device, an output storage device for
each store connected to said common conductor, means
for producing a potential on said common conductor
when any one of said transfer storage devices is operated
to pass said information element to said common con-
ductor, said potential conditioning said output storage
devices, means for generating a series of triggering pulses,
means for applying said triggering pulses to said storage
devices to render said conditioned storage devices oper-
ative to pass said information element from a chosen one
of said stores to another chosen store via said common
conductor, means for generating a clearance pulse, and
means for applying said clearance pulse to said transfer
storage devices after an information element has been
passed from one store to another.

3. A circuit arrangement for transferring information
between a plurality of stores, comprising a conductor for
each information element to be handled, said conductor
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being common to said stores and along which said in-
formation element may be passed in both directions be-
tween said stores, an input storage device for each store,
means for feeding an information element to said input
storage devices, a separate transfer storage device con-
nected between each of sald input storage devices and
said common conductor, means for conditioning each of
said transfer storage devices by the output of the asso-
ciated input storage device, an output storage device for
each store connected to said common conductor, means
for producing a potential on said common conductor
when any one of said transfer storage devices is operated
to pass said information element to said common con-
ductor, said potential conditioning said output storage
devices, means for generating a series of triggering pulses,

eans for applying said triggering pulses to said storage
devices to render said conditioned storage devices oper-
ative to pass said information element from a chosen one
of said stores to another chosen store via said common
conductor, and at least one memory store comprising a
transfer storage device connected to an output storage
device and both connected to said common conductor
for storing said information element until required by
another store.

4. A circuit arrangement for transferring information
between a plurality of stores, comprising a conductor for
each information element to be handled, said conductor
being common to said stores and along which said in-
formation element may be passed in both directions be-
tween said stores, an input storage device for each store,
each input storage device comprising a cold cathode gas
discharge tube having an anode, a cathode and a trigger
electrode, means for feeding an information element to
the trigger electrode of said input storage devices, a sep-
arate transfer storage device connected between each of
said input storage devices and said common conductor,
each transfer storage device comprising a cold cathode
gas discharge tube having an anode, a cathode and a
trigger electrode, means for priming each of said transfer
storage devices by the output of the associated input
storage device, an output storage device for each store
connected to said common conductor, each output stor-
age device comprising a cold cathode gas discharge tube
having an anode, a cathode and a trigger electrode, means
for producing a potential on said common conductor
when any one of said transfer storage devices is made
conducting to pass said information element to said com-
mon conductor, said potential priming said output stor-
age devices, means for generating a series of controiling
pulses and means for applying said controlling pulses to
said storage devices to render said primed storage de-
vices conducting to pass information from a chosen one
of said stores to another chosen store via said common
conductor.

5. An arrangement as claimed in claim 4, in which
each of the transfer storage tubes conmected to the com-
mon conductor has its cathode connected to the common
conductor and is primed on its trigger by means of an
output voltage developed at the cathode of the associated
input storage tube.

6. An arrangement as claimed in claim 4, in which all
of the transfer storage tubes connected to a common con-
ductor have their anodes fed from a high tension supply
over the same high tension conductor and means for
applying a clearance pulse to said high tension conductor
in order to extinguish the transfer storage tubes after an
information element has been transferred from one store
to another.

7. An arrangement as claimed in claim 4, in which
each of the output storage tubes has its trigger connected
via a resistor to the common conductor and is primed by
means of the potential produced on the common con-
ductor.

8. An arrangement as claimed in claim 4, in which
each common conductor terminates in a resistive con-
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nection to earth so that the individual common conduc-
tors are normally near earth potential but are raised to
a positive priming potential for said output storage tubes
whenever a transfer tube having an output connected to
that conductor is made to conduct.

9. A circuit arrangement for transferring information
between a plurality of stores, comprising a conductor for
each information element to be handled, said conductor
being common to said stores and along which said in-
formation element may be passed in both directions be-
tween said stores, an input storage device for each store,
each input storage device comprising a cold cathode gas
discharge tube having an anode, a cathode and a trigger
electrode, means for feeding an information element to
the trigger electrode of said input storage devices, a sep-
arate transfer storage device connected between each of
said input storage devices and said common conductor,
each transfer storage device comprising a cold cathode
gas discharge tube having an anode, a cathode and a
trigger electrode, means for priming each of said trans-
fer storage devices by the output of the associated input
storage device, an output storage device for each store
connected to said common conductor, each output stor-
age device comprising a cold cathode gas discharge tube
having an anode, a cathode and a trigger electrode, means
for producing a potential on said common conductor
when any one of said transfer storage devices is made
conducting to pass said information element to said com-
mon conductor, said potential priming said output stor-
age devices, means for generating a series of controlling
pulses, means for applying said controlling pulses to said
storage devices to render said storage devices conducting
to pass information from a chosen one of said stores to
another chosen store via said common conductor, and at
least one memory store comprising a transfer storage
device connected to an output storage device and both
connected to said common conductor for storing said
information element until required by another store.

10. A circuit arrangement for transferring informa-
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tion representing numerical digits between a plurality of
stores, comprising a conductor for each numerical digit
to be handled, said conductor being common to said
stores and capable of passing said numerical digit in both
directions between said stores, an input storage device
for each store, each input storage device comprising a
cold cathode gas discharge tube having an anode, a cath-
ode and a trigger electrode, means for feeding said
numerical digit to the trigger electrode of said input stor-
age devices, a separate transfer storage device connected
between each of said input storage devices and said com-
mon conductor, each of said transfer storage devices
comprising a cold cathode gas discharge tube having an
anode, a cathode and a trigger electrode, means for prim-
ing each of said transfer storage devices by the output
of the associated input storage device, an output storage
device for each store connected to said common conduc-
tor, each output storage device comprising a cold cathode
gas discharge tube having an anode, a cathode and a
trigger electrode means for producing a potential on said
common conductor when any one of said transfer storage
devices is made conducting to pass said numerical digit
to said common conductor, said potential priming the
trigger electrodes of said output storage devices, means
for generating a series of controlling puises, means for
applying said controlling pulses to said storage devices
to render said storage devices conducting to pass a digit
from a chosen one of said stores to another chosen store
via said common conductor.
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