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1 claim. (ci. 313-92) 

The invention relates to electron tubes for the optical 
indication of the occurrence of an electrical magnitude 
such as a load, current or voltage, more particularly on 
a tube which may be operated at voltages lower than 100 
volts and which is suitable for use in computers and coun 
ters and the like, possibly in co-operation with‘transistors. 

In such devices, which usually operate by the binary 
system, in most cases electric discharge tube indicators 
are used to indicate the 0- or the l-condition. 
However, in transistor circuits, the voltages applied are 

usually too low to obtain satisfactory indication, so that 
it was necessary to utilize separate, higher supply voltages 
for these indicators. 

It has been found that a distinct and reliable indica 
tion can be obtained at supply voltages below 100 volts 
by means of an electron tube containing a cathode, one 
or more grids and an anode covered with luminescent 
material if, according to the invention, the anode com 
prises a grid, the wires of which are covered with lu 
minescent material at least for part of the surface remote 
from the cathode. The grid which serves as an anode 
is preferably arranged wholly at one side of the cath 
ode, it -being possible for a reñector electrode to be ar 
ranged at the opposite side of the cathode. 
termined embodiment, the wires of the anode are located 
in one plane. The pitch of the wires is preferably chosen 
to be comparatively high with respect to that of the con 
trol grid. On the one hand, the wires are required to 
be spaced to an extent such that electrons in suñicient 
quantity can pass between them and, on the other hand, it 
is desirable for lthem to be spaced so closely that, as seen 
from some distance, the luminous parts of the wires seem 
to produce a luminous column along the longitudinal 
axis of the tube. 

In order that the invention may be readily carried into 
effect, several embodiments will now be described in 
detail, by way of example, with reference to Ithe accom 
panying drawing. 

In Fig. 1, reference numeral 1 indicates the bulb of a 
high~vacuum tube containing a ñlamentary cathode 2, 
which is surrounded by a control grid 3. A reflector elec 
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trode 4 is arranged at one side of the cathode 2, an anode 
5 arranged at the opposite side of cathode 2 comprising 
an elliptic grid of high pitch, of which at least the parts 
of the wires most »adjacent the cathode are covered, on 
the side opposite the cathode, with luminescent material 
6, such as willemite. As a rule, luminescent material is 
sprayed onto the whole grid. y 

It has been found that electrons can penetrate from the 
cathode into the space enclosed by the anode 5, but sub 
stantially return as a result of space charge in this space 
and arrive at the luminescent surface of the parts of the 
Wires most adjacent the cathode. Luminescent points are 
then produced on the various wires, which provides a 
clear indication. If the control grid 3 becomes sutil 
ciently negative, the luminous points disappear. The 
tube may thus provide an indication as to whether, for 
example, a circuit connected to the control electrode 3 
conveys current or a given point has a positive or nega 
tive potential with respect to the cathode 2. The elec 
trode 4 is connected to a low potential, for example to 
the negative terminal of cathode 2. 

It appears that clear luminescence already occurs at 
an anode voltage of from 25 to 50 volts, which voltage is 
usually already available in computers. Furthermore, the 
anode current is found to be completely suppressed at a 
negative voltage of a few volts on control grid .3, so that 
this electrode may be connected, if desired, to the co1 
lector of a transistor. 

In the embodiment shown in Fig. 2, the anode has the 
shape of a half-grid 7, which may be obtained by pressing 
the wires of a wound grid into one plane. In Fig. 3, the 
anode is constituted by a ñat grid 8. 

Fig. 4 is a View of a tube as shown in Figures 1, 2 or 3, 
in which in the event of the tube conveying anode cur 
rent, a series of small luminous lines 9 may be seen, pro 
duced by the luminous parts of the wires of the anode. 
What is claimed is: 
An electron discharge tube for the optical indication 

of an electrical magnitude adapted to operate at voltages 
lower than 100 volts comprising a cathode having a 
given axis, a control electrode, a rellector electrode 1o 
cated on one side of the cathode, and an anode compris 
ing an elliptical grid located wholly on the other side » 
of the cathode, said anode further comprising only a plu 
rality of spaced substantially parallel wires which are per 
pendicular to the axis of the cathode and covered at least 
on their surface portions remote from the cathode with 
a luminescent material, said wires being spaced apart a 
distance at which electrons readily pass between the wires 
while the wires when struck by electrons produce a 1u 
minous column along the longitudinal axis of the tube. 
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