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1 .

This invention relates to apparatus for effect-
ing a desired sequence of operations and has par-
ticular although not exclusive reference to appa-
ratus for carrying- out computational processes
of the kind performed by calculating and similar
machines.

In certain known- forms of calculatmg ma-
chines, mechanical corsiderations impose limi-
tations upon' the- capacity of the machines: for
storing numbers and the transfer of the stored
information to other miachines. It is accordingly:
necessary to break up the sequence of operations
and to set the result- of a given stage onto the
machines by hand, this process involving an un-
desirable expenditure of time and also presenting
a source of possible error which may require du-
plication of-the caleulating.process for checking
purposes. The advantage of the rapid calculat-
ing properties of machines are therefore partly
lost and one object of the present invention is to
enable any of a number of numbers for example;
to be set onto a calculating machine, typing. ma-

chine or other machine for controlling operations

of various kinds. A further object of the inven-
tion is to simplify the performance of computa-
tional and similar processes and to extend the
range of usefulness-of known types of appara-
tus to which the invention may be applied;
According to the present invention, an infor-
mation storage register comprises: two sets of
electrically conducting-members which individu-

ally represent numerals or letters for example,

and are normally-insulated from each other; are
arranged to be connected together in a manner
corresponding with a number, combination of let-
ters, intelligence to be stored, or:an operation to
be performed and means are provided for sequei-
tially.selecting the members so connected togeth-
er and -to -cause responsive devices such as sole-
noids or relays to be energised. The responsive
devices may be used: to ‘perform any desired op-
eration such as the-depression of keys of a cal-
culating machine or the typing, printing or re-
cording of the stored information..

The storage register-in-a preferred forni com-
prises ‘a cylindrical assembly of  elongated con-
ductors insulated from each other-and a plurality
of ‘toothed wheels provided with slip rings’ each!

having-one ‘or more conducting portions disposed’
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so-as -to- make ‘contact ‘with:the-elongated- con=' 50

ductors. The' toothed wheels constitute .digit
wheels and individual brushes are urged to en-
gage the slip rings; the brushes being connected
10 any one of a number of circuits.. The circuits
to the brushes of each digit wheel are isolated
from each other butf the circuits from the slip
rings-are common among all the digit wheels. .

The positions-of the digit wheels may be set by
hand or by any of the known methods of keyboard
setting employed on desk calculators or they may
be set electromagnetically for example.

In order that the invention may be more clear-
1y understood and readily carried into effect one
form of caleculating apparatus to which the in-
vention:is applied will now be described by way
of-example with reference to the accompanying
drawings in which:-

Fig. 1 illustrates diagrammatically calculating
apparatus in which information stored in a regis-
ter in one machine may be set up electrically on
another machine.

Fig. 2 is an end elevatlon of part of the appa-
ratus as seen from the left of Fig. 1, and

Figs. 3 and 4 show elementary portions of the
electrical storage registers.

Referring o the drawings, it is convenient first
to describe the construction of the storage regis-
ters used. A rod- of insulating material | is
formed with ten grooves in its surface and each
groove accommodates a-strip conductor 2. The
rod -and conductor surfaces-are shaped so that
the assembly constitutes- a- cylindrical bearing
surface for ten toothed wheels-3-also composed
of insulating. material and each formed with a
boss 4 providing a support for a band of conduct-
ing metal or slip Ting 3. Each slip ring has con-
nected to it a short metal strip 6 which makes
contact with the strip conductors- 2 in succes-
sion as.the toothed wheel is rotated. The toothed

wheels will be referred to as digit wheels.

Brushes-of any-suitable form, not shown, are
arranged to bear on the slip rings and are con-~
nected to separate conductors which are led to a
selector switch, other conductors being led from
the strips 2 to solencids for example, for the
purpose now to be described in greater detail. )

For the purpcse of explanatlon the keyboards
A and B will be referred to as the keyboards of a
desk calculating machine and a storage register
respectively and--each having-ten rows of push
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buttons P. Such keyboards are themselves of fa=-
miliar type. The storage register AR will be as-
sumed to be operated by meshing directly with a
reégister in an existing calculating machine so
that any number set up in the usual way on the
register of the calculating machine will be stored
by the device AR. The storage device BR will
be assumed to have transferred to it the number
stored by AR so that the latter may be cleared
and the stored information set up subsequently
on the same or another machine.

It will be seen that the digit wheels of the de-
vice AR are connected by the leads shown to the
fixed contacts of a selector switch Si the rotary
contact arm Ci of which is driven through gear-
ing G by an electric motor not shown., The con-
tact arm C! is connected to one terminal of a
scurce of current Bi the other terminal of which
is connected to ten sclenoids M in parallel - In-
dividual leads from the solenoids are connected
as shown to the strip conductors of the device
AR. 'The solenocids M are mounied on a irav-
ersible carriage ¥ which is driven back and forth
by chain drive CD operated by a maitese ¢cress
movement MC engaged by a pin P! on the gear-
ing G. This back and forthh movement of the
traversible carriage is effected by the reversible
motor DM which drives gearing . The piungers
of the solenoids are arranged, on energisation {o
depress the buttons ¢f the keyboard B. Depres-
sion of a button is accompanied by actuation in
known manner of cne of a number of spring
loaded bars D one end of each of which is pro-
vided with a toothed rack TR which engages one
of a number of toothed wheels W arranged to
mesh with the digit wheels of the storage register
BR.

In operation, driving of the selector switch Si
will result in energisation of the solenoids M
in the order determined by the condition set up
on the storage register AR, the carriage on which
the solenoids are mounted being fraversed to and
fro to the necessary extent as determined by the
relationship between the switch contact arm and
the driving gear. When the full sequence of
switch contacts have been engaged, the digit
wheels of storage device BR will be set t0 corre-
spond with the condition transferred from the
device AR.

The return of the above agsemblies to normal
upon completion of an entry may be effected if
the carriage K is pushed from one side to the
other by hand, although a motor drive may be
substituted therefor.

Clearly any desived condition to be stored can
be set up on the storage device BR by manual
depression of the keys of the board B instead of
automatic transfer from a register as described.

The condition stored on the register BR can
subsequently be transferred to a caleunlating ma-
chine of any appropriately modified form. Thus,
if desired, the storage device can be connected
through a selection switch to ten solenoids fixedly
mounted in any known form of calculasing ma-
chine provided with sefting keys normally oper-
ated by hand so that the stored condition can be
transferred directly onto the machine.

Alternatively an arrangement as further illus-
trated in the drawings may be used in which the
condition stored can be set up on the keyboard A.
The operation is in general similar to that al-
ready described-and it will be seen that, the digit
wheels of the device BR are connected to the
selector switch S2 having associated parts C2, a2,

23

10

15

20

30

35

40

45

50

55

60

65

70

75

4

MC2 and a source of current B2 corresponding
with those parts associated with the keyboard.
On operation of the switch S2 the solenoids M2
will operate the push buttons of the keyboard A
and set up thereon the condition sitored by the
device BR. The drive and control arrangements
are similar to those already described in connec-
tion with Fig. 3.

It will be seen from the arrangement déscribed
that a complete number may be transferred dgigit
by digit from a caiculating machine register to a
store, using only 10-n wires to corinect ari n-digit
register.

Instead of using a single row of ten traversing
solenoids, ten rows each of ten solenoids fixed in
position may be used and in such a case the elec-
trical connections would be modified to switch the
ten circuits from one set of solenoids to the next
at each step of the selection switch.

The storage register device described may be
adapted for use with a sum, product or multi-
plier register or in connection with a multiplica~
tion device of a singie cycle calculating machine.
Again, a product and a raultiplier register may be
constituted by the device described and the device
may be constructed so that it can be readily at-
tached or detached.

Extra storage registers may be used externally
t0 a machine when it is desired to store values
for setting up on a machine or to store the re-
sulls of a calculation.

The automatic actuation of keys, levers and so
forth of calcuiating machines by a device con-
structed to operate in accordance with the inven-
tion facilitates the performance of calculating or
other operations with considerable saving of time
and effort by an operator. The sequential oper-
ations to be perfermed may be controlled by a
tape of known type or by rofary means.

Iclaim:

1. Apparatus for storing and repreducing in-
formation including a storage register unit com-
prising a plurality of wheels, at least one con-
ductor and one slip ring carried by and elee-
trically insulated from each of said wheels,
spindle common to said wheels, a plurality of
elongated conductors carried by and insulated
from said spindle, means for rotating said wheels,
said elongated conductors being so disposed in
relation to the conductors carried by said wheels,
that on rotation of said wheels conductors carried
thereby engage said elongated conductors in
succession, electromagnetic devices arranged to
perforim an operation such as the depression of
keys of a calculating machine, a selector switch
in circuit with said electromagnetic devices for
energizing said electromagnetic devices, a source
of electric current supply adapted to be connected
to said electromagnetic devices by said conductors
carried by said wheels and said elongated con-
ductors, and means operatively associated with
said electromagnetic devices and said selector
switch for traversing said electromagnetic devices
back and forth with respect to the keys of a cal-
culating machine.

2. An apparatus for storing and reproducing
information including a storage register unit
comprising a spindle composed of insulating
material, a plurality of elongated conductors
carried by said spindle, a plurality of wheels
axially spaced along said spindle, at least one
conductor and one slip ring earried by and elec-
trically insulated from each of said wheels,
means for rotating said wheels, said elongated
conductors being disposed in relation to the con-
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ductors carried by said wheels that on rotation
of said wheels conductors carried thereby engage
said elongated conductors in succession, electro-
magnetic devices arranged to perform an oper-
ation such as the depression of keys of a calcu-
lating machine, a selector switch in circuit with
said electromagnetic devices for energizing said
electromagnetic devices, a source of electric cur-
rent supply adapted to be connected to said elec~
tromagnetic devices by said conductors carried
by said wheels and said elongated conductors,
and means operatively associated with said elec-
tromagnetic devices and said selector switch for
traversing said electromagnetic devices back and
forth with respect to the keys of a calculating
machine.

ATALLA MEGALLI WASSEF.
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