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NUMERICAL DISPLAYTUBES CONTROLLED BY 
PULSES PRODUCED BY VOLTAGE INVERTER AND 
EDHERECTED BYSWITCHEDEVICE TO EACHTUBEN 

SUCCESSION 

BACKGROUND OF THE INVENTION 

The present invention relates to a circuit arrangement for 
controlling multiple-cathode numerical display glow tubes, in 
particular for producing a high voltage to operate the numeri 
cal display tubes and for controlling the individual electrodes 
of the numerical display tubes. 

Because of the relatively high direct voltages required to 
operate numerical display tubes, it has heretofore been the 
practice to control the electrodes of the numerical display 
tubes by special power amplifiers which can switch high volt 
ages and which are controlled by counters or shift registers. As 
a result, known control circuits for this purpose are relatively 
complex and expensive. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a circuit 
arrangement in which the controlling counter or the shift re 
gister furnish a sufficiently high output to be able to directly 
control the electrodes of the numerical display tubes. 
The present invention consists essentially in that an elec 

tronic direct voltage inverter whose output voltage is rectified 
in a known manner serves as a voltage supply for the numeri 
cal display tube and that the drive signals for the counter or 
the shift register are derived from the alternating-voltage pull 
ses of the direct voltage inverter. 

Advantageously, the counter or the shift register is built 
with thyristors since these components can support a suffi 
cient voltage to be able to switch the high voltages required 
for the operation of numerical display tubes once they have 
been triggered by triggering pulses. 
When a plurality of numerical display tubes are used, the 

cathodes associated with the same number are connected in 
parallel, as is generally known, and the anodes of the numeri 
cal display tubes sequentially are controlled by a shift register 
to excite the digit to be indicated. 

In this case the anodes of the numerical display tubes are 
preferably controlled directly by the output pulses of the shift 
register and the shift pulses for the shift register are derived 
from the alternating voltage pulses with a direct voltage from 
the direct voltage inverter superposed thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. is a schematic representation of a preferred embodi 
ment of a circuit arrangement according to the present inven 
tion. 

FIG. 2 is a schematic representation of several stages of one 
embodiment of a shift register for the control of the numerical 
display tubes in the circuit of FIG. 1. 

FIG. 3 is a schematic representation of an embodiment of a 
memory and a switching arrangement for the control of the 
numerical display tubes in the circuit of FIG. 1. 
DESCRIPTION OF THE PREFERREDEMBODIMENTS 
FIG. i shows a circuit arrangement for controlling, and sup 

plying power to, a plurality of numerical display tubes 101, 
102,103, etc. 

It is possible to operate a substantially higher number of nu 
merical display tubes than illustrated with this circuit arrange 
ment. When data which is delivered serially from the memory 
of a computer is to be displayed, the individual data words 
must be associated with the proper digital values and the 
resulting characters are to be readable on an indicator screen 
100 consisting of the individual numerical display tubes 101, 
102,03.... 
Numerical display tubes have an operating voltage of ap 

proximately 180-200 v. The voltage for controlling and 
operating the numerical display tubes is furnished by a known 
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2 
push-pull direct voltage inverter 7. The inputside of the direct 
voltage inverter consists of the two terminals 71, 72, the two 
transistors T1 and T2 and the transformer primary winding 73. 
The output side consists of the two secondary windings 74 

and 75, of the transformer and the two rectifiers 76 and 77. At 
the output terminals 78 and 79 of the output side there are 
present direct voltages Ua1 and Ua2 over which alternating 
voltage pulses are superposed, the peak-to-peak amplitude of 
the alternating voltage being approximately 200 volts as com 
pared to the direct voltage of approximately 100 volts. The al 
ternating voltage pulses serve as the shift signals for a shift re 
gister 50 consisting of a plurality of bit stages 51, 52, 53, 54, 
55, 56,...,n and a memory 90, n being equal to the number of 
display tubes in the device. The memory 90 is connected to 
the terminal 79 of the push-pull inverter via a line 82 and is 
switched through the decades of the number to be displayed 
by the voltage pulses. 
The information which is to be displayed by the tubes is 

stored in memory 90, this information having been delivered 
thereto from an external data source. The information is 
digitally interrogated by sequentially closing the contacts 00, 
01, 02.09 of a memory interrogation switch 10 in 
synchronism with the readout from memory 90. Lines 61 lead 
from the contacts 00 to 09 of the memory interrogation switch 
to the respective cathodes 0 to 9 of the numerical display tube 
101. The cathodes of the tubes which are associated with the 
same display number are connected in parallel by means of a 
line system 60. Cathode connection lines 61, 62, 63 lead from 
this line system 60 to the respective cathodes of the numerical 
display tubes. Since the cathodes for the same number are 
connected in parallel, one memory interrogation switch 10 is 
sufficient for all numerical display tubes. 
The display of the memory contents in decades from tube to 

tube is controlled by the shift register 50 by shifting a pulse 
sequentially through its stages 51 to n. One stage of the shift 
registerisprovided for each numerical display tube. 
Each of the combination voltages Ua1 and Ua2 applied to 

the output terminals 78 and 79 of the push-pull inverter is ap 
plied to the input of every other stage of the shift register, the 
stages connected to one terminal alternating with those con 
nected to the other terminal. 
To initiate a display, a starting pulse, indicated at 81, is 

delivered to the first stage 51 of the shift register from memory 
90 over a line 80. This indicates that a series of digits is availa 
ble for display by the tubes 101, 102, 103.... This first stage 51 
is thus placed in a state to conduct voltage Ual to the anode 
11 of the numerical display tube 101 and trigger it since, as al 
ready described, one of the cathodes 0-9 is suitably energized 
by the memory output through memory-interrogating switch 
10. 
The tube 102 similarly indicates the contents of the second 

decade of the memory. The subsequent tubes are switched on 
in decades by shifting pulses Ual and Ua2 which shift the shift 
register one stage at a time. 
The interrogation process for memory 90 and the shifting of 

the shift register are automatically effected from decade to 
decade. After completion of the first display cycle, the display 
process is restarted by a new trigger pulse 81 so that the 
counter or shift register again begins to go through its operat 
ing cycle. With a sufficiently high display frequency, which is 
easily achieved, the observer will see a steady image. 

FIG. 2 shows the circuit arrangement for several stages of a 
two-phase shift register 50. The combination voltages Ua1 and 
Ua2 of the direct voltage inverter, which are shifted in phase 
by 180' with respect to one another, are applied from the out 
put terminals 78 and 79 to stages 51-53 of the shift register. 
Because only one shift register stage is conductive at a time, 
only one numerical display tube is in a conductive state at any 
one time and the other tubes are extinguished. The starting 
pulse 81 turns the shift register on and renders the first stage 
51 conductive. The shift register includes a thyristor Th for 
each stage and pulse 81 is applied to the triggering electrode 
of thyristor Th1 of stage 51 to render it conductive so that the 
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anode 11 of tube 101 receives the then present positive pulse 
of the triggering voltage Ual. Tube 101 then triggers, after 
one of cathodes 0-9 has received a readout signal from the 
memory. To initiate operation of the device, pulse 81 must at 
least partially coincide with a positive pulse of voltage Ual. 

FIG. 3 shows the memory interrogating switch 10 of FIG. 2 
in a more detailed manner. The memory consists preferably of 
four bistable circuits 85-88, connected with their inputs 
91-98 to an external data source. The above mentioned line 
82 is delivering impulses to the bistable circuits 85-88, 
whereupon information is taken over by the memory 90. At 
the same time new information is called for over a line 83. 
Line 83 and a line 84 for the supply of an impulse for the first 
information are connected over an AND-gate 89 to line 80. 
The outputs of the bistable circuits 85-88 are leading to the 
memory interrogating switch 0, consisting of a decoding 
matrix. The 10 outputs of the decoding matrix are each con 
nected over a transistor 40-49 to the appropriate cathodes 61, 
62, 63 of the display tubes 101, 102, 103 by lines 60. The 
starting pulse 81, delivered by line 80 to the shift register 50, is 
synchronized with the impulses of line 82. 
Thus, pulse 81 preferably occurs slightly before, or coin 

cident with, the positive pulse of voltage Ual occurring, for 
example, during time period T designated in the waveform 
diagram associated with FIG. 2. The current flowing through 
thyristor Th1 after it has been rendered conductive and during 
the period T also charges capacitor C10 through diode D10, 
the final charge being determined in part by the value of re 
sistor R10 connected in series with capacitor C0. 

Capacitor C10 is connected to the triggering electrode of 
thyristor Th2 of stage 52 via a resistor R21 associated with a 
resistor R22 to form a voltage divider which determines the 
voltage applied to the triggering electrode upon discharge of 
capacitor C0. Capacitor C10 is connected to terminal 79 by 
a diode D2 poled to prevent the capacitor from discharging 
when voltage Ua2 has a zero, or at least a very low, value, as is 
the case during period T. 
Then, at the beginning of the next pulse period Tz, voltage 

Ual drops, permitting thyristor Th1 to return to its noncon 
ducting state, and voltage Ua2 presents a positive pulse which 
permits capacitor C10 to discharge through resistor R21, 
thereby producing a triggering current which turns thyristor 
Th2 on. As a result, the positive pulse of voltage Ua2 is con 
ducted to anode 21 of tube 102 to trigger that tube. At the 
same time the current flowing through thyristor Th2 charges 
capacitor C20 through diode D20 and resistor R20. 

During period T, memory 90 delivers information identify 
ing the digit to be displayed by tube 102 while the contacts of 
switch 10 are sequentially closed to illuminate the selected 
tube cathode. 
At the beginning of period T, thyristor Th2 returns to its 

nonconductive state and the combined action of the positive 
pulse of voltage Ual and the charge on capacitor C20 renders 
thyristor Th3 of stage 53 conductive and place an operating 
potential on anode 31 of tube 103. Tube 101 can not then 
conduct because no triggering voltage is being applied to the 
triggering electrode of its thyristor Th1. 
To illuminate the selected cathode of the tube whose anode 

is receiving a voltage pulse, memory 90 could be of a type 
which connects switch 10 to ground only when the contact as 
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4. 
sociated with the desired number is closed. This could be 
achieved in any known way and simply requires the main 
tenance of the proper synchronism between the operation of 
switch 10 and the output signals from memory 90. 

It will be understood that the above description of the 
present invention is susceptible to various modifications, 
changes and adaptations, and the same are intended to be 
comprehended within the meaning and range of equivalents of 
the appended claims. 

I claim: 
1. In a circuit device for controlling numerical display glow 

tubes and including means for producing a voltage sufficient 
to operate the tubes and switching means connected for apply 
ing such voltage to each tube in succession, the improvement 
wherein said means for producing a voltage comprises an elec 
tronic inverter whose output is in the form of at least one train 
of spaced pulses and said switching means comprise control 
means connected for causing the pulses produced by said in 
verter to directly control the switching operations of said 
switching means. 

2. An arrangement as defined in claim 1 wherein said 
switching means are constructed for applying the pulses 
produced by said inverter directly to each said tube in succes 
SO 

3. An arrangement as defined in claim 2 wherein said 
switching means comprise a plurality of thyristors each con 
nected between said inverter and the anode of a respective 
one of said tubes. 

4. An arrangement as defined in claim 1 wherein each said 
tube has a plurality of cathode connections each associated 
with a respective number and a single anode connection, and 
said switching means are arranged for applying the output pull 
ses from said inverter directly to the anode of each said tube in 
succession and for switching the pulses from one said tube to 
the next under the direct control of the pulses produced by 
said inverter. 

5. An arrangement as defined in claim 4 wherein said in 
verter is arranged for producing an output composed of an al 
ternating square wave voltage and a superimposed direct volt 
age. 

6. An arrangement as defined in claim 5 wherein said in 
verter is constituted by a push-pull direct voltage-alternating 
voltage inverter having two outputs each producing a signal 
composed of an alternating square wave voltage and a su 
perimposed direct voltage, with the square wave component 
of one said output being shifted by 180' with respect to that of 
the other output, and said switching means are connected to 
said outputs of said inverter for connecting one said output of 
said inverter only to every other one of said tubes and the 
other output of said inverter only to the intervening ones of 
said tubes. 

7. An arrangement as defined in claim 5 wherein said 
switching means further comprises a plurality of trigger volt 
age generating elements each having an input connected to 
the anode of a respective one of said tubes and an output con 
nected to the trigger electrode of the thyristor associated with 
the next succeeding one of said tubes for rendering the 
thyristor connected to the next succeeding one of said tubes 
conductive when an operating voltage pulse on said one of 
said tubes is terminated. 
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