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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 calculating ma 

chines, mechanical considerations impose limi 
tations upon the capacity of the machines: for 
storing numbers and the transfer of the stored 
information to other machines. 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 calculating...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 2 
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 
nation 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 sequen 
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 form com 

prises a cylindrical assembly of elongated con 
ductors insulated from each other and a plurality 
of toothed wheels provided with slip rings ea;3h 
having one or more conducting portions disposed 
so- as to make contact with the elongated. Con 
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ductors. The toothed wheels constitute digit 
wheels and individual brushes are urged to en 
gage the slip rings, the brushes being connected 
to any one of a number of circuits. The circuits 
to the brushes of each digit Wheel are isolated 
from each other but 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 
ly understood and readily carried into effect One 
form of calculating apparatus to Which the in 
Vention is applied Will noW be described by Way 
of example with reference to the accompanying 
dra Wings 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 elevation 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 to 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 ring 5. 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 solenoids for example, for the 
purpose now to be described in greater detail. 

For the purpose of explanation, 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 a S 
Sumed to be operated by neshing directly With a 
register 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 airin C of Winich is driven through gear 
ing G by an electric motor not shown. The con 
tact arm CA is connected to one tel'iminal of a 
Source of current B: the other terihinai of Which 
is connected to ten solenoids M in parale. in 
dividual leads from the Solenoids are CCinected 
as shown to the strip conductors of the device 
AR. The Soleroids are routed on a tiaW 
ersible carriage E. Winich is driven back and for 
by chain drive Ci operated by a natese CCSS 
movement IEC engaged by a pin on the gear 
ing G. This back and forth InoVeinent of the 
traversible carriage is effected by the reversible 
notor DM which diives gearing G. The piuagei'S 
of the Solenoids are arranged, oil einergisation to 
depress the buttons of the keyboa'i B. legies 
sion of a, button is accompanied by actuation in 
known manner of one of a nuriabe: Cf Spiring 
loaded bars D. One end of each of Which is pig 
vided With a toothed lack TR, which eiagages One 
of a number of toothed wheels W airaged to 
mesh with the digit wheels of the stoliage register 
BR. 
In Operation, driving of the Selector Switch Si 

will result in energisation of the Solenoids IA 
in the order determined by the condition set up 
On the storage register AR, the carriage on which 
the Solenoids are mounted being traversed to and 
fro to the ieceSSary extent as determined by the 
relationship betWeen the Switch contact air and 
the driving gear. When the full sequence of 
Switch contacts have been engaged, the digit 
wheels of Storage device SER will be set to corie 
Spond With the condition transferred from the 
device A.R. 
The return of tile above assemblies to inorina 

upon completion of an entry inay be effected if 
the carriage K is pushed from one side to the 
other by hand, although a motor drive may ge 
Substituted therefor. 

Clearly any desired 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 R can 

Subsequently be transferred to a calculating ina 
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 calculating na 
chine provided with Setting keys normally oper 
ated by hand So that the stored condition can be 
transferred directly onto the machine. 

Alternatively an arrangement as further ilius 
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, G-2, 
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4. 
IMC2 and a source of current B2 corresponding 
with those parts associated with the keyboard. 
On operation of the Switch S2 the solenoids IM2 
will operate the push buttons of the keyboard A. 
and set up thereon the condition stored by the 
device BR. The drive and control arrangements 
aire Similar to those already described in connec 
tion with Fig. 3. 

It will be seen from the arrangement described 
that a complete number may be transferred digit 
by digit from a caliculating machine register to a 
Store, using only 10--n wires to connect an 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 multiplier register may be 
Constituted by the device described and the device 
iinay be constructed so that it can be readily at 
tached or detached. 

Extra Storage registers may be used externally 
to a machine when it is desired to store values 
for Setting up on a machine or to store the re 
Suits of a calculation. 
The automatic actuation of keys, levers and so 

forth of Calculating 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 ail operator. The sequential oper 
ations to be performed may be controlled by a 
tape of known type or by rotary means. 

I claim: 
1. Apparatus for storing and reproducing in 

formation including a storage register unit com 
prising a plurality of wheels, at least one con 
ductoir and One slip ring carried by and elec 
trically insulated from each of said wheels, a 
Spindle common to said wheels, a plurality of 
elongated conductors carried by and insulated 
from Said Spindie, 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 
perfor in 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 electronagnetic devices by said conductors 
carried by Said wheels and said elongated con 
ductors, aid 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 call. 
culating raachine. 

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 carried 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. 

ATALTA MEGALLI WASSEF. 
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