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1. 
The present invention relates to electric dis 

charge tubes and is particularly concerned with 
a modification to the arrangements forming the 
subject matter of my U. S. Patent No. 2,553,585, 
granted May 22, 1951. 
The aforesaid specification is concerned with 

cold cathode sequence discharge tubes, such are 
disclosed in the U. S. Application No. 763,665, 
filed July 25, 1947, of A. H. Reeves for “Gaseous 
Discharge Tubes,' characterised in this, that the 
Successive gaps are shaped so as to concentrate 
the discharge of each gap in the neighbourhood 
of the next succeeding gap, whereby ionisation 
and field coupling to the said next gap is greater 
than to the preceding gap. Particular embodi 
ments are described in the specifications of said 
U. S. Patent which are characterised in that the 
electrodes of an ordered array of discharge gaps 
are So constructed and arranged as to favour 
the transfer of discharge from gap to gap in 
succession along the said array in one direction 
rather than the other. The gaps are differen 
tiated by alternate gaps having cathodes of dif 
ferent shapes, one set of cathodes, known as 
storage cathodes, comprising two portions, a first 
portion or tail, adjacent the previously discharg 
ing gap, and a Second portion or plate remote 
from it. It is arranged that the discharge be 
tween the cathode plate and the common anode 
has a lower maintaining Voltage than that be 
tween the tail and anode, while the latter portion 
goes into abnormal glow discharge at a much 
smaller current than the plate portion. When, 
due to ionisation coupling from discharge at the 
previous gap, discharge at the storage cathode 
occurs, the cathode glow is first initiated on the 
tail, and transfers to the plate. 

Intermediate the storage cathodes are transfer 
cathodes, which, in Some embodiments, are plate 
shaped similarly to the plates of the storage 
cathodes. The tube is connected through a com 
mon anode resistance to a battery of sufficient 
Voltage to maintain glow, at One Cathode only 
at a time; the storage Cathodes are connected 
to the negative terminal of the battery through 
resistance capacity circuits; the transfer cath 
odes, on the other hand, are biased positively 
with respect to the storage cathodes and are 
connected to a terminal at which negative pulses 
may be applied. Assuming that glow is being 
maintained on the plate portion of a storage 
cathode, if a negative pulse is applied to the 
transfer electrodes, discharge will occur at that 
transfer cathode closest to the said cathode plate; 
the common anode resistance, for one of the 
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possible modes of operation, provide a voltage 
drop such that glow at the storage cathode can 
not now be maintained. When the negative pulse 
applied to the transfer cathode is removed, the 
latter, being biased more positively than the 
storage cathode, ceases to discharge; the gap 
a SSociated with the Succeeding storage cathode, 
however, is now primed by ionisation coupling 
from the discharge at the transfer cathodie, while 
the charge stored by the condenser of the re 
sistance capacity circuit of the previously dis 
charged storage cathode prevents this from fir 
ing again immediately. Hence glow discharge 
speeds along the cathode tail of the next storage 
Cathode and becoines established on its cathode 
plate. The net result of the negative pulse ap 
plied to all the transfer electrodes in coinnon 
has been to transfer the cathode glow from one 
storage cathode to the next; it will be evident 
that transfer may be made in One direction only 
along the array. 
For many applications it would be of advan 

tage Were it possible, in a tube such as described 
above, to transfer the discharge in either direc 
tion along the cathode array. The present inveh 
tion provides a modified construction of tube 
such that transfer discharge from storage gap to 
storage gap may be made in succession along 
the array of gaps in either direction of sequence 
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according to whether Signals are applied to one 
or the other of a pair of transfer terminals. 
According to the present invention there is 

provided a cold cathode sequence discharge tube 
comprising first, Second and third arrays of cath 
Odes aligned in respective rows, each cathode 
comprising at least two contiguous portions co 
operating with an anode to form corresponding 
glow discharge gaps differing in maintaining 
voltage and Saturation current, the like portions 
of all gaps having substantially the same dis 
charge current voltage characteristics, each cath. 
Ode of the said first array being positioned oppo 
site a corresponding cathode of the said third 
array, the pair of Cathodes so formed being posi 
tioned between a pair of adjacent cathodes of the 
Said Second array, this array being aligned along 
the middle said row, the cathodes of the two 
Said pairs being shaped so that when a pulse 
is applied in common to all the cathodes of the 
Said first array, a glow discharge which is being 
maintained at a cathode of the second array may 
be transferred to the next cathode of the said 
array in one direction therealong, and that when 
a pulse is similarly applied to the cathodes of the 
Said third array, the said glow discharge is trans 
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ferred along the said second array in the reverse 
direction. 
The nature of the invention Will better be 

understood from the following description with 
reference to the accompanying dra WingS. 

Fig. 1 shows schematically a discharge tube 
and circuit according to the present invention 
and 

Fig. 2 shows diagrammatically the geometry 
of the cathode array of the tube of Fig. 1. 
The tube indicated in Fig. 1 comprises three 

arrays of cathodes aligned in respective rows, 
an array of storage cathodes 2, 3, 4 and 5 being 
aligned along the middle row; to either side of 
the middle row arrays of transfer cathodes are 
arranged, the transfer cathodes of one array 
each being positioned opposite a corresponding 
transfer cathode of the other array to form 
pairs, 6 and 7, 8 and 9, 9 and f positioned 
between pairs of adjacent Storage Cathodes. 
rows on the cathodes indicate that they are 
shaped to favour transfer of discharge in the 
direction indicated rather than in the reverse 
direction. The storage cathodes are bidirectional 
in the sense that transfer is favoured from 
cathode 3, for example, to either of transfer 
Cathodes 9 or 6 more than to 8 or 7. The 
Storage cathodes are connected to ground 
through resistances 2, 3, 4 and 5 respec 
tively; transfer cathodes 6, 8 and 0 are con- : 
nected together to terminal 6, labelled Reverse, 
while transfer cathodes 7, 9 and f l are con 
nected together to terminal 7, labelled Forward; 
all transfer cathodes are normally biased, by 
means not shown, above earth potential. A 
common anode 8 is connected via a resistance 
9 to the positive terminal of battery 20, the 
negative terminal of which is earthed. 
ASSume now that cathode 3 is discharging; 

this cathode is shaped so that the ionisation 
coupling to transfer cathodes 9 and 6 is equal 
but greater than that to 7 or 8. If a negative 
pulse is applied to terminal 17, transfer cathode 
9 will commence to discharge and it is arranged 
that the voltage drop through resistance 9 is 
then Sufficient to extinguish the discharge at 
cathode 3. Provided the negative pulse is of 
sufficient duration to permit the requisite decay 
of residual ionisation at Cathode 3, storage 
cathode 4 will be primed to a greater degree 
than 3 due to it being nearer to the discharge 
at cathode 9. On removal of the negative pulse, 
therefore, Cathode 4 Will fire in preference to 
3 and the discharge has effectively been trans 
ferred from storage cathode 3 to storage cathode 
4. A further pulse applied to terminal will 
transfer the discharge in the forward direction 
to Storage cathode 5; if, however, a negative 
pulse be applied instead to terminal 6, the 
glow being on storage cathode 4, transfer cathode 
8 Will fire and transfer the discharge back again 
to storage cathode 3 on the removal of the pulse. 

Referring now to Fig. 2 the discharge Surfaces 
of three storage cathodes are indicated diagram 
matically at 2, 22 and 23 and three pairs of 
transfer cathodes are depicted at 24-25, 26-27, 
28-29. Each transfer cathode has discharge 
Surfaces similar to those of the Storage cathodes 
described in the aforementioned U. S. Patent 
No. 2,553,585 and comprise a tail portion 30 and 
a plate portion 3f. Each pair of transfer cath 
odes are placed opposite One another in the 
same plane but with their tails oppositely di 
rected, the tails of cathodes 24, 26 and 28 point 
ing towards the left of the figure and those of 
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4. 
25, 27 and 29 to the right. The storage cathodes 
2, 22 and 23 each comprise a rectangular plate 
portion 32 and, at diagonally opposite corners, 
tail portions 33 and 34, respectively. The tails 
33 are arranged to be in line With and projecting 
from the Same side of the cathode plates as the 
tails of transfer cathodes 24, 26 and 28, while 
the tails 34 are similarly in line with the tails 
of Storage cathodes 25, 27 and 29. It will be 
appreciated that if cathode 22, say, is discharg 
ing, provided the plate is Substantially com 
pletely covered with glow, coupling to the tails 
of cathodes 27 and 28 is approximately equal 
and greater than that to cathodes 26 and 29 
Which are further remote. If, now, a negative 
pulse be applied to the cathodes 24, 26 and 28, 
Cathode glow Will transfer to the tail portion of 
transfer Cathode 28 and then on to its cathode 
plate; at the end of the pulse the glow will 
transfer to the tail 33 of Cathode 23 and thence 
on to plate 32. Similarly, if the transfer 
cathodes 25, 27 and 29 had been activated by 
the pulse, the transfer Would have proceeded in 
the Opposite direction to Storage cathode 2. 

It will be clear that although a linear array 
has been shown in Figs. 1 and 2 the principle 
of the invention can be applied to a circular 
array. In the practical construction of a tube 
according to the present invention, field con 
trol plates to prevent glow from spreading be 
yond the desired surfaces should be positioned 
adjacent them, and, in general, similar prin 
ciples of design will apply as described with 
reference to embodiments of the parent inven 
tion in Our U. S. Patent No. 2,553,585, 
While the principles of the invention have 

been described above in connection with specific 
embodiments and particular modifications there 
of, it is to be clearly understood that this de 
Scription is made only by way of example and 
not as a limitation on the scope of the inven 
tion. 
What We claim is: 
1. A cold cathode Sequence discharge tube 

Comprising first, Second and third arrays of cath 
Odes aligned in different respective rows, each 
cathode comprising at least two contiguous por 
tions co-operating with an anode to form corre 
Sponding glow discharge gaps differing in main 
taining voltage and Saturation current, the like 
portions of all gaps having substantially the 
Same discharge current voltage characteristics, 
each cathode of the said first array being posi 
tioned Opposite a corresponding cathode of the 
Said third array, the pair of cathodes so formed 
being positioned between a pair of adjacent cath 
Odes of the Said second array, this array being 
aligned along the middle said row, the cathodes 
of the two Said pairs being shaped so that when 
a pulse is applied in common to all the cathodes 
of the Said first array, a glow discharge which 
is being maintained at a cathode of the second 
array may be transferred to the next cathode of 
the Said array in one direction therealong, and 
that when a pulse is similarly applied to the 
Cathodes of the Said third array, the said glow 
discharge is transferred along the said second 
array in the reverse direction. 

2. A sequence discharge tube according to 
claim 1 in which the discharge surface of each 
Cathode comprising a plate portion and at least 
one tail portion of narrower width, forming with 
the co-operating anode a discharge gap of higher 
maintaining voltage and smaller saturation cur 
rent than the contiguous gaps formed by the 
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plate portion, and projecting as a continuation 
of the cathode discharge surface in line with one 
side of the said plate portion, the cathodes of 
the said second array intermediate the ends 
thereof each comprising two tail portions on 
opposite sides of the middle said row the tail 
portions on One side all projecting in One direc 
tion along the array, those on the opposite side 
all projecting in the opposite direction, and in 
which the cathodes of the said first and third 
arrays have each one tail portion, aligned with 
and projecting in the same direction as the tail 
portions of the second array on the same side of 
the said middle row, the plate portions of the 
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cathodes of the said first and third arrays pro 
jecting away from the said middle row. 
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