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Claim. (C. 3:15-2) 

The purpose of this invention is to show the procedure 
for the storage of information in electronic storage tubes. 
These storage tubes may thereby, with respect to their 
storage elements, be connected in parallel when, however, 
it is possible to perform a registering or reading of in 
formation in one tube at a time without interaction be 
tween the tubes. 
The invention is applicable to electronic storage tubes 

of the type that contains at least one electron emitting 
cathode, arrangements for controlling the current which 
is emitted from the cathode, a number of secondary emis 
sion electrodes, functioning as storage elements, which 
electrodes interconnected by means of appurtenant outer 
impedances can assume two different stable potentials on 
account of their negative resistance characteristic within 
a certain voltage range, one or more collector electrodes 
for gathering of the primary current and the secondary 
electron currents. All storage elements are thereby elec 
trically accessible directly from the outside of the enve 
lope. 
The procedure according to the invention is in princi 

ple characterized by the fact that for the registering of in 
formation the register elements, which are to be marked 
by the potential 0, via their outer impedances, are con 
nected to a negative or relatively small positive voltage, 
near the cathode potential lying direct voltage, and that 
the registering elements which are to be marked with a 
positive potential, via their outer impedances, are con 
nected to a higher positive direct voltage, whereby all 
potentials are to be referred to the cathode potential, and 
that, during the time when the elements have their re 
spective potentials, the primary electron current is tem 
porarily suppressed. 
The invention will hereinafter be described with ref 

erence to the attached diagram, where Fig. 1 shows a 
storage tube, Fig. 2 a voltage-current-characteristic for a 
storage element, which is an integral part cf such a tube, 
and finally Fig. 3 shows a circuit diagram of an arrange 
ment, which is suitable for the performance of the proc 
esses according to the invention and which arrangement 
contains a number of storage tubes. 

In order to make the explanation of the invention easier 
the principle of operation of such a storage tube, which is 
used in the circuits in question, will be explained. 
A tube of this type contains a hot cathode as an electron 

emitting source, a control grid which usually operates 
with a negative potential, an accelerating grid and a col 
lector grid, behind which there are a number of storage 
elements, in a space, which is surrounded by the collec 
tor grid. Fig. 1 shows a schematic view of the tube. An 
electron beam is generated at the cathode k and controlled 
by the control grid g, the electron beam being acceler 
ated through the accelerating grid g2, after which the 
beam impinges partly on the collector grid g8, and partly 
diffuses into the space, which is surrounded by the col 
lector and in which space the following happens with re 
lation to the elements therein. 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

age. 

2 
As long as these elements are maintained at cathode 

potential they are unable to receive any electrons, when 
these electrons return to the collector. As soon as an 
element receives a positive potential, an electron current 
appears, which initially will increase with the applied po 
tential and then pass a maximum and then again decrease. 
At a certain potential where the secondary emission fac 
tor of the elements is equal to 1, the current will again de 
crease to 0, and will become negative at values above 
this potential. After the function has passed a minimum 
on having the potential further increased, it will once 
again pass through the 0 point at a potential which is the 
same as that of the collector electrode. Fig. 2 shows the 
characteristic of such an element. If such an element is 
connected to a suitable potential D via a sufficiently high 
resistance, so that the resistance line Ra cuts the element 
characteristics in the three points A, B and C, two stable 
points of intersection are found, namely A and B. A is 
then equivalent to the locked or barred condition of the 
element, at which the element potential is near the cath 
ode potential, and B the locked or barred condition at 
which the element potential is near the collector potential. 
Point C is unstable. The two stable points A and B dif 
fer fundamentally from each other. In point A the 
inner resistance of the element in relation to the collector 
is very high and, consequently, a modulation of the col 
lector potential cannot exert any influence upon the ele 
ment. In point B, on the other hand, the inner resistance 
of the element in relation to the collector is very low and 
the element, therefore, is able to follow the collector 
modulation and give an initial potential. 
A procedure for register information in such storage 

tubes will be described in the following. 
For registering information a direct voltage signal is 

for example used, which via a resistance is supplied to a 
certain registering element. The lines A-C-D-B and 
A-D'-B' are resistance lines for the resistances in 
question at two values of the above mentioned direct volt 

if in the beginning the tube is non-conducting the 
registering element in question will be at a potential, 
which is the same as the potential, which is applied exter 
nally to the element in question. This potential is as 
Sumed to be low and near the cathode potential, for ex 
ample the potential which is shown in the point D' in 
Fig. 2. When, thereafter, the cathode current is caused 
to flow through the tube and the potential applied ex 
ternally to the resistance is kept unchanged (point D') the 
potential of the element will decrease to point A', which 
is the first stable point of the characteristic. If, there 
after, the potential externally applied to the resistance, is 
increased, for example to the value which corresponds to 
point D, this will only insignificantly affect the potentiai 
of the registering element in question, which only in 
creases to point A of the characteristic. It is evident that 
the element potential in spite of the fact that a relatively 
high direct voltage (point D) is applied, will remain at a 
value near the cathode potential on the assumption made 
above that the externally applied or registered potential 
R low at the moment when the cathode current begins to 
OW 

If, on the other hand, when the tube is non-conducting, 
the potential externally applied to the resistance of the 
registering element is high, for example corresponding to 
point D in Fig. 2, the potential of the element will also 
be high (point D). When the cathode current is caused 
to flow again and the potential across the resistance re 
mains unchanged (point D) the potential of the element 
will increase to point B of the characteristic, which point 
is the other stable point and is situated near the collector 
potential. If the potential, externally applied to the re 
sistance, thereby is decreased to, for example, point D', 
the potential of the registering element will in this case 
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decrease only slightly, viz. to point B'. In this case it is 
also evident that the potential of the element remains at 
the value, which it originally had, when the tube became 
conducting. - - - - - - 

The potential of the registering element can, therefore, 
have two values, namely partly a low value (point A 
A"), near the cathode potential and partly a high value 
(B-B), near the collector potential, independent of the 
fact how the direct voltage signal externally applied is 
varied. Which of these two values the potential has, is 
determined by the value of the above mentioned direct 
voltage signal at that moment, when the tube current be 
gins to flow, i.e. by the value, which has been registered 
on the element in question. 

Further in order to clarify the registering process in 
accordance with the principles of the invention a descrip 
tion will be given in the following with reference to Fig. 
3 showing a circuit for example with three tubes. 
The circuit arrangement shown in Fig. 3 contains three 

registering tubes 45, 46 and 47. Each of the tubes con 
tains a cathode , a control grid 2, a collector grid 3 and 
four registering elements 1, 2, 3 and 14. The last 
mentioned elements are via the individual conductors and 
resistances 33, 34, 35, 36 connected to the input termi 
nais 43, 42, 43 and 44, to which the pulses, which are to 
be registered in the tubes, are applied. The above men 
tioned input terminals are common for the registering 
elements in each of the three tubes 45, 46 and 47. Fur 
ther, the registering elements are connected to individu 
al, but for the elements in different tubes, common out 
put connections 51, 52, 53 and 54. The grid 2 in each 
of the tubes is connected to an individual input terminal 
37, 38 and 39 and the grids 3 are connected to a con 
mon input terminal 49 via a resistance. Further, the col 
lector grids are via condensers "connected to individual 
contact lugs in a distributor 50. Finally, the output con 
nection 54 is shown connected to a multivibrator 32, the 
output connection of which is designated 49. 
The registering of information is, in the circuit dia 

gram shown in Fig. 3, carried out as follows. The poten 
tial is at the commencement of the registering process 
about zero on the input terminals 41-44 and the grids 
2 in the tubes 45-47 have a positive bias via the termi 
mals 37-38, for example --10 volts. Current will there 
by flow through all the tubes 45-47 and all the regis 
tering elements of these tubes have the potential zero. 
The elements are in other words locked at this potential. 
The desired registering potential is then applied as a direct 
voltage signal to the terminals 41-44. The tubes are 
meant to receive the registrations of the binary System and 
the terminals 41-44 shall, therefore, have one of two 
different potential values. It is assumed in this case that 
these different values are a positive potential, for exam 
ple 100 volts, and the cathode potential, i. e. 0 volt. 
Further, it is assumed that the desired registering volt 
age 100 volts is applied to the terminals 41 to 44, while 
the terminals 42 and 43 receive the potential 0 volt. By 
applying the above mentioned potentials to these termi 
nals nothing happens in the tubes, because they are con 
ductive at this moment. Further, it is assumed that it is 
wished to register the information applied to the termi 
nals 41 to 44, viz. --, 0, 0, -- in the first tube 45. For 
this purpose the cathode potential (0 volt) is applied to 
the grid for a moment, whereby, the current in tube 45 
will be supressed. The electrodes 11 to 14 of this tube 
will thereby get the potentials, which are applied to the 
corresponding terminals 41 to 44, so that in the case in 
question the electrodes 11 and 14 will get a high positive 
potential and the electrodes 12 and 13 receive the poten 
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4. 
tial 0. A positive potential (--10 volts) is then again 
applied to the grid 2, so that current again will flow in 
this tube. The different electrodes will thereby mainly 
keep the potentials which they have got on account of the 
registering potential of the terminals 4-44 so that the 
potential of the electrodes i and 14 will be high and the 
potential of the electrodes A2 and 43 low. The potential 
of the secondary emitting electrodes will thus be found 
to coincide with point B in Fig. 2 in case of the two first 
mentioned elements while for the two last mentioned 
their potentials will correspond to point A in the same 
figure. The above inentioned electrodes will in other 
Words be locked either in the upper or lower potentials, 
respectively, in compliance with the potentials applied to 
the registering terminals. The electrodes 2 to 4 main 
tain in the future the potentials -- 0, 0, --, as long as the 
grid 2 is positive (10 volts), whereby the information in 
question or the digit combination is registered in these 
elements in the tube 45. As soon as the positive control 
potential (10 volts) again has been applied to the grid 2 
the registering potentials of the input terminals 4A to 44 
may again be removed. These terminals are then acces 
sible for a new registering process in either of the two 
tubes 45 and 47, without the information registered in 
the tube 45 being obliterated or distorted. Thus, the in 
formation --, 0, 0, 0 in the tube 45 and the information 
0, ------ in the tube 47 may be registered. 
The time necessary for registering informaticin will in 

the arrangement shown in Fig. 3 be deterfined by the 
values of the resistances 33-36 and the coindersers (56. 
The above arrangement is only an embodiment of the 

invention suitable for a certain purpose and a number of 
modifications of the invention may be performed by those 
skilled in the art. 
We claim: 
A control System for storing an information in electron 

ic Storage tubes, which contain at least one electron emit 
ting cathode, means for control of the current emitted 
from the cathode, a number of secondary emission elec 
trodes functioning as storage elements, which electrodes 
interconnected with their appurtenant outer impedances 
may obtain two different, stable potentials on account of 
their negative current potential characteristic within a cer 
tain area, means for applying one of two potentials to 
each Storage element through the above mentionsd im 
pedances, the lower of said potentials being in the vicini 
ty of Zero potential, at least one collector electrode for 
collection of the primary current and the secondary elec 
tron currents and in which tubes all storage elements 
Separately are from outside directly, electrically accessi 
ble, the said system comprising circuit means connecting, 
for registering binary information, the registering ele 
ments to be marked at one potential, via their outer im 
pedances, to said lower potential in the vicinity of the 
cathode potential, circuit means connecting the register 
ing elements, which are to be marked with a positive po 
tential, via their outer impedances to a higher positive 
direct potential, whereby all potentials are referred to the 
Cathode potential, and circuit means for temporarily sup 
pressing the primary electron current while the said ele 
ments have their respective potentials. 
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