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1. 

FLUORESCENT DISPLAY DEVICES 

BACKGROUND OF THE INVENTION 

This invention relates to a flourescent display device 
of improved construction. 
A flourescent display device generally comprises a 

plurality of segment electrodes coated with a phosphor 
and are arranged in a predetermined pattern, for exam 
ple in the form of a letter 8, a heater or cathode elec 
trode disposed to oppose the segment electrodes and a 
mesh shaped control electrode disposed between the 
segment electrodes and the heater electrode. These 
electrodes are sealed in an evacuated envelope having 
a transparent wall on at least one side thereof. 

In operation, heating current is supplied to the heat 
ing electrode from a low voltage source and a source 
of about 24 V is connected across segment electrodes 
which are selected in accordance with a pattern to be 
displayed and the heater electrode to cause the se 
lected segment electrodes to luminesce thereby dis 
playing the desired pattern. 
However, such display device requires two sources of 

supply, one for energizing the heater electrode and the 
other for luminescing the selected segment electrodes 
as well as a switch for the heating electrode and an 
other switch for selecting the pattern. For this reason, 
the construction of the display device is complicated. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide or im 
proved flourescent display device of simple construc 
tion capable of operating with a single source of supply 
and with a single switch. 
According to this invention there is provided a 

flourescent display device of the type including a 
flourescent display tube containing a plurality of fluo 
rescent segment electrodes which are arranged in a 
predetermined pattern, a heater electrode and a con 
trol electrode disposed between the segment electrodes 
and the heater electrodes, characterized in that there 
are provided a source with its negative pole connected 
to one terminal of the heater electrode, a decoder with 
its output terminals connected with the segment elec 
trodes, a pattern selection switch connected between 
the positive pole of the source and the input terminals 
of the decoder, and a diode connected between one of 
the output terminals of the decoder and the other ter 
minal of the heater electrode and the control electrode. 
The diode is connected to one segment electrode 

which is used most frequently to display patterns. If de 
sired two or more diodes may be connected to different 
segment electrodes which are energized most fre 
quently. 

BRIEF DESCRIPTION OF THE DRAWING 
In the accompanying drawing a single FIGURE 

shows a connection diagram of a fluorescent display 
device embodying the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment shown in the accompanying 
drawing comprises a fluorescent display tube 1 contain 
ing a plurality of segment electrodes 2 which are ar 
ranged in a predetermined pattern, for example in the 
form of a letter 8, a control electrode 13 and a heater 
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2 
or cathode electrode 4, a source of supply 5 having its 
negative terminal connected to one terminal of the 
heater electrode 4, a decoder 6 with its output termi 
nals connected to respective segment electrodes 2, a 
pattern selection switch 7 connected between the input 
terminals of the decoder and the positive terminal of 
source 5, resistors 8 and 9 connected in series between 
the other terminal of the heater electrode 4 and the 
control electrode 13 and a pair of diodes with their 
cathode electrodes connected to the juncture between 
resistors 8 and 9 and their anode electrodes connected 
to different outputs of the decoder 6 which are con 
nected to segment electrodes most frequently ener 
gized to display patterns. 

In operation, when the pattern selection switch 7 is 
thrown to one of the input terminals of the decoder 6, 
for example terminal 3, the decoder will act to connect 
segment electrodes corresponding to the input terminal 
3 to the positive pole of the source 5 so that the voltage 
of the source is impressed across the heater electrode 
4 and the selected ones of the segment electrodes 2. As 
above described, since the anode electrodes of the di 
odes 10 and 11 are connected to the outputs of the de 
coder which are used most frequently, when segments 
2 are selected to display a predetermined pattern one 
or both of the diodes 10 and 11 become conductive to 
establish a heating circuit for the heater electrode ex 
tending between the terminals of the source 5 through 
pattern selection switch 7, decoder 6, one or both di 
odes 10 and 11, resistor 9 and the heater electrode 4. 
As a result, the heater electrode 4 is heated to emit 
electrons which are collected by the selected segment 
electrodes causing them to luminesce. The purpose of 
resistor 9 is to prevent excessive current from flowing 
through the heater electrode 4. As the control elec 
trode 13 is connected to the positive pole of the source 
5 the control electrode functions to accelerate the elec 
trons emitted by the heater electrode 4. By adjusting 
resistor 8, the brightness of the phosphor coated on the 
segment electrodes 2 can be adjusted. 

In this manner, whenever the pattern selection switch 
7 is thrown to one of the input terminals of the decoder 
6, the heater is energized concurrently with the selec 
tion of the desired segment electrodes to display a pre 
determined pattern so that the pattern selection switch 
7 acts also as a heater switch. Accordingly, it is possible 
to save the heater switch required for the conventional 
design. 

It will be clear that where a particular one of the seg 
ment electrodes is always energized, only one diode is 
sufficient and that more than two diodes can also be 
provided. 
As above described the invention provides a simpli 

fied fluorescent display device capable of operating 
with a single source and a single selection switch. 
What is claimed is: 
1. In a fluorescent display device of the type includ 

ing a fluorescent display tube containing a plurality of 
fluorescent segment electrodes which are arranged in 
a predetermined pattern, a heater electrode and a con 
trol electrode disposed between said segment elec 
trodes and said heater electrode, the improvement 
which comprises a source with its negative pole con 
nected to one terminal of said heater electrode, a de 
coder with its output terminals connected with said seg 
ment electrodes, a pattern selection switch connected 
between the positive pole of said source and the input 
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terminals of said decoder, and a diode connected be 
tween one of the output terminals of said decoder and 
the other terminal of said heater electrode and said 
control electrodes for energizing said heater electrode 
from said source when said one of the output terminals 
in energized. 

2. The fluorescent display device according to claim 
1 wherein said diode is connected to the segment elec 
trode which is energized most frequently to display pat 
terns. 
3. The fluorescent display device according to claim 
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4 
1 wherein at least two diodes are connected between 
the segment electrodes which are energized most fre 
quently and said control electrode and said heater elec 
trode. 

4. The fluorescent display device according to claim 
1 wherein two resistors are connected in series between 
said control electrode and said other terminal of said 
heater electrode and said diode is connected between 
one of the segment electrodes and the juncture be 
tween said resistors. . 
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