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1. 
This invention relates to multivibrator circuits 

and more particularly to multivibrators of the 
"single-shot' or "tip-flop' type, that is, Inuiti 
vibrator circuits of the type that have two stable 
operating conditions and are capable of being 
triggered from a first to a second condition by 
pulses of one polarity while being returned to the 
first condition by pulses of a second polarity. 

he pulse-controlled bi-stable multivibrator 
circuit of the invention comprises an electron 
discharge device having a cathode, an anode, and 
a control electrode; a glow-discharge tube; a 
Source of unidirectional operating potential; and 
a load impedance. The source of unidirectional 
operating potential and the load impedance are 
coupled in Series With the discharge paths of the 
electron-discharge device and the glow-discharge 
tube. The nultivierator further comprises a 
Source of control pulses including pulse coin 
ponents of opposite polarities, and the control 
pulse source is coupled to the control electrode 
and the cathode to alternate the electron-dis 
charge device between two different conditions 
of space-current conductivity in accordance with 
the opposite-polarity pulse components and to 
render the flow-discharge tube conductive only 
during intervals. When the electron-discharge 
device is maintained in one of these conditions, 
Finally, the multivibrator comprises an output 
circuit coupled to the anode and to the cathode 
and including the load impedance for developing 
an output signal which varies between tWo dis 
Crete potential levels in time Synchronism with 
the opposite-polarity control pulses. 

It is, accordingly, an object of the invention to 
provide an improved multivibrator circuit hav 
ing two stable operating conditions, and which 
may be triggered from one to the other of these 
operating conditions by the application of Suc 
cessive pulses of opposite polarities. 
A further object of the invention is to pro 

vide an improved multivibrator circuit that is 
Siriple and expedient to construct, and Which 
utilizes a mininux of component elements and 
associated circuitry. 
The features of this invention which are be 

lieved to be new are Set forth With particularity 
in the appended claims. The invention itself, 
however, together with further objects and ad 
vantages thereof may best be understood by 
reference to the following description when taken 
in conjunction with the accompanying draw 
ing, in which: 

Figure 1 represents a multivibrator circuit con 
structed in accordance With One embodiment of 
the invention; 
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2 
Figure 2 shows a multivibrator circuit con 

Stirlicted in 200Ol'dance with a second embodiment 
of the invention; and, 

Figure 3 shows a multivibrator constructed in 
accordance with a preferred embodiment of the 
invention. 
The circuit of Figure 1 comprises an electron 

discharge device having a cathode , an 
anode 2 and a control electrode 3. A glow 
discharge tube & is connected between the anode 
aid cathode of device f, and may be of the neon 
type or the like. Cathode is connected to 
ground through a cathode impedance 5, and 
anode 2 is connected to the positive terminal 
B-- of a source of unidirectional potential 
through a load impedance 6, the negative ter 
Iminal 3- of the unidirectional source being Con 
nected to ground. 

Electron-discharge device f has an input cir 
cuit, comprising a pair of input terminals 7, 
one of which is connected to ground and the other 
to control electrode 3 through a capacitor 8, 
the control electrode being connected to ground 
through a grid-leak resistor 8. The discharge 
device has an output circuit comprising a pair of 
output terminals 2 connected to ground and to 
anode 2. 
An input signal represented by curve 2 may 

be applied across terminals , this signal hav 
iing positive pulse components 22 and negative 
pulse CornponentS 23. When the nultivibrator 
is in its first, operating condition, device e is 
correspondingly established in a first conductive 
condition and glow tube 4 is in its conductive 
State. In this first conductive condition, the 
space current of device C has a minimum value 
and may be zero. The conduction of glow tube 
4 causes current to fioW through load resistor 
6 and through cathode resistor 5. The poten 

tial drop across resistor 6 establishes a prede 
termined potential level 24 in the output signal 
developed across terminals 20. The potential 
developed across cathode resistor 5 applies a 
predetermined bias to discharge device 9, main 
taining this device in its first conductive condi 
tion. 
The application of a positive pulse component, 

Such as pulse 22 of signal 2, to control elec 
tode 3 increases the Space current through de 
vice , establishing the device in its second con 
ductive condition. This increase in Space cur 
rent causes an additional potential drop acroSS 
load resistor 6, and the circuit parameters are 
SO chosen that this additional potential drop 
reduces the potential applied to glow tube 4 to 
such a value that the glow tube becomes extin 
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guished. The extinguishment of the glow tube 
reduces the potential across cathode resistor 5 
Sufficiently to maintain device O in its second 
conductive condition until the application of a 
negative pulse, such as pulse 23. When device O 
is in its Second conductive condition, a voltage 
drop occurs acrossload resistor 6 to establish the 
potential of the output signal at a level 25. Due 
to the fact that the internal impedance of device 
f is greater than the impedance of glow tube 

ls (as compared in their fully conductive states) 
the potential drop across resistor 6 during the 
intervals when glow tube 4 is conductive exceeds 
that when the glow tube is extinguished. There 
fore, the Output signal may be considered to have 
positive pulse components corresponding to in 
tervals when glow tube A is extinguished. 
The circuit of Figure 1 is triggered, therefore, 

from one condition to another by a positive 
polarity pulse and is returned to its first oper 
atting condition by a negative-polarity pulse. 
Pulses of like polarity that might occur in the 
input signal between the opposite polarity pulses 
have no material effect on the circuit, the circuit 
being maintained in any one operating condition 
until the occurrence of a pulse having a polarity 
opposite to that of the pulse which triggered the 
circuit into its particular condition. Moreover, 
the circuit remains in either of its operating con 
ditions for an indefinite time and may be trig 
gered from one to the other of these conditions 
Solely by the application of opposite polarity 
pulses. 
The multivibrator circuit of Figure 2 comprises 

an electron-discharge device 3) having a cathode 
3, a control electrode 32 and an anode 33. 
Cathode 3 is connected to a point of reference 
potential or ground through a glow-discharge 
tube 38 which may be similar to tube 4 of Fig 
Ure i, and anode 33 is connected to the positive 
terminal B-- of a source of unidirectional poten 
tial through a load impedance 35, the negative 
terminal B- of this Source being grounded. 

DeVice 38 has an input circuit comprising a 
pair of input terminals 35 connected to ground 
and to control electrode 32 through a capacitor 
3. Control electrode 32 is connected to ground 
through a resistor 38 and to the positive termi 
nal of the unidirectional potential source through 
a resistor 39. Device 30 has an output circuit 
comprising output terminals 40 connected to 
ground and to anode 33. 
ASSume that when the multivibrator of Figure 

2 is in its first operating condition, device 30 is 
established in a first conductive condition in 
Which its Space current may be zero, and glow 
tube 34 is extinguished. During this condition, 
the potential of cathode 3 approximates the po 
tential of control electrode 32, the potential of 
the control electrode being positive with respect 
to ground and being derived from the potentiom 
eter arrangement of resistors 38, 39. Moreover, 
the potential drop acroSS load resistor 35 is re 
duced to a lininimum value and the output signal 
has the potential value 34. At this time there is 
an insufficient potential applied across glow tube 
34 to cause a discharge therein. 
When a positive-polarity pulse, such as pulse 

42 of an input signal designated by waveform 4, 
is applied to control electrode 32, the potential 
of the control electrode increases and the poten 
tial of cathode 3 similarly increases in cathode 
follower fashion until the discharge potential of 
glow tube 34 is exceeded. The glow tube dis 
charges and provides a relatively low impedance 
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4. 
path between cathode 3 and ground. During 
this latter condition, the cathode bias is such 
that device 30 is established in its Second con 
ductive condition wherein relatively high space 
Current flows, causing a potential drop acroSS 
load resistor 35 to establish the output signal at 
the potential level 45. The circuit is maintained 
in this second condition by glow tube 34 until a 
negative-polarity pulse is applied to control elec 
trode 32. The application of Such a negative 
pulse reduces the Space current foWing thirough 
device 30 and the potential acroSS glow tube 34 
to such a point that the glow tube becomes ex 
tinguished and the circuit returns to its first 
operating condition. 
The circuit of Figure 2 is, therefore, triggered 

between a first and Second operating condition 
by opposite polarity pulses applied to control 
electrode 32 of device 30, and developes an out 
put Signal acroSS terminals it having negative 
pulse components corresponding to one of the 
operating conditions. 
The preferred embodiment of the invention 

illustrated in Figure 3 is generally similar to that 
of Figure 2 and includes an electron-discharge 
device 50 having a cathode 5, a control electrode 
52 and an anode 53. Cathode 3 is connected to 
ground through a glow-discharge tube 5.3, the 
discharge tube being shunted by a compensating 
impedance 55. Anode 53 is connected to the 
positive terminal B-- of a source of unidirectional 
potential through a load impedance 56, the nega 
tive terminal B- of this source being connected 
to ground. Control electrode 52 is connected to 
a tap 57 on compensating impedance 55, and is 
also connected to anode 53 through a further 
compensating impedance 58. 

Device 50 has an input circuit comprising a 
pair of input terminals 59 connected to ground 
and to control electrode 52 through a coupling 
Capacitor 6); and the device has an output cir 
cuit comprising a pair of output terminals 6 
connected to ground and to anode 53. 
The operation of the circuit of Figure 3 is 

essentially similar to that of Figure 2, the posi 
tive pulse 62 of input signal 63 triggering the 
multiVibrator from its first to its second operat 
ing condition, and negative pulse 6s of the input 
Signal returning the multivibrator to its first 
operating condition. The Succeeding opposite 
polarity pulse components of the input signai 
cause the multivibrator to develop across output 
terminals 6 an output signal 65 having negative 
pulse componentS Such as 66 corresponding to 
One of the operating conditions of the multivi 
brator. 

It has been found that When glow-discharge 
tube 54 is in a conductive state there is some 
tendency for the current theirethrough to de 
Crease and the tube to return to its extinguished 
State. This tendency, if not coimpensated, Inay 
vary the bias on Cathode 5 and cause some dis 
tortion in the wave form of the negative pulse 
components 66 of output signal 65. This char 
acteristic of the glow-discharge tube is compen 
Sated by means of shunting impedance 55, tap 57 
being adjusted So that any tendency for the cur 
rent flow through the glow tube to decrease and 
alter the bias of cathode 5 results in a signal on 
control electrode 52 of Such polarity and proper 
amplitude that it increases the current through 
the glow tube and opposes such tendency. 

It has also been found that intermediate posi 
tive pulse components that might appear in the 
input signal Succeeding component 62 yet pre 
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ceding the negative pulse 64 may have an adverse 
effect on the wave form of the pulse 66 of output 
signal 65. It is desired that such intermediate 
pulses have no effect whatever on the nulti 
vibrator circuit. However, it is difficult to Con 
struct a circuit, wherein device 50 is fully con 
ductive when the multivibrator is in its Second 
operating condition, and intermediate-positive 
pulse components applied to control electrode 52 
when the multivibrator is in this condition may 
increase the conduction of device 5 and cause 
distortions in the wave form of the Output Signal. 
The effect of these intermediate pulses is coin 

pensated in the circuit of Figure 3 by means of 
impedance 58 connected between anode 53 and 
control electrode 52. This last-mentioned in 
pedance acts to reflect a compensating signal 
upon control electrode 52 to oppose any change 
in the conduction of device 50 when in its con 
ductive state. However, the value of this in 
pedance is made Suficiently great So that there 
is no interference with the triggering action of 
the circuit. Thus, should an internmediate posi 
tive pulse tend to increase the conduction of de 
vice it. So as to decrease the potentiai of anode 
33, impedance 58 reflects a potential decrease to 
control electrode 52 to oppose Such increase in 
the conduction of the device. In pedances 55 and 
58 have an additional function of providing a 
desired bias potential to control electrode 52 for 
the reason described in conjunction with Figure 2. 

In one constructed embodiment of the circuit 
of Figure 3 the following parameters were used, 
and highly satisfactory results obtained. These 
parameters are listed herein merely by Way of 
example and are not intended to limit the inven 
tion in any Way: 

Resistor 56----------- 5 megohms. 
Resistor 56----------- 68,000 ohms. 
Resistor 58----------- 7.8 megohms. 
Capacitor 60---------- 47,000 micromicrofarads. 

Discharge device 50--- 2 Section of a type 6SN7 
tube. 

Glow - discharge tube Type OB2. 
54. 

Potential Source B----. 250 VoltS. 
The invention provides, therefore, a highly 

efficient multivibrator circuit of the single-shot 
or flip-flop type which may be constructed simply 
and conveniently and which utilizes a minimum 
of component parts. 
While particular embodiments of the invention 

have been shown and described, modifications 
may be made, and it is intended in the appended 
claims to cover all such modifications as may 
fall within the true Spirit and scope of the 
invention. 
We claim: 
1. A multivibrator circuit comprising: an elec 

tron-discharge device having an anode, a cath 
ode and a control electrode; a glow-discharge 
tube connecting Said Cathode to a point of refer 
ence potential; a first compensating impedance 
shunting Said glow-discharge tube and having a 
tap thereon connected to Said control electrode; 
a second connpensating impedance connecting 
Said control electrode to Said anode; a load in 
pedance connecting said anode to a source of 
unidirectional potential; an input circuit cou 
pied to said control electrode and to said point of 
reference potential for applying a signal having 
positive and negative pulse components to said 
device; and an output circuit coupled to Said 
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anode and cathode for developing an output Sig 
nal having pulse components determined by 
space current variations in said electron-dis 
charge device. 

2. A pulse-controlled bi-stable multivibrator 
circuit comprising: an electron discharge device 
including a cathode, an anode, and a control 
electrode; a glow-discharge tube connecting said 
cathode to a point of reference potential; a 
source of unidirectional operating potential; a 
load impedance; means coupling said Source of 
unidirectional operating potential and Said load 
impedance in series with the discharge paths of 
said electron-discharge device and of Said glow 
discharge tube; a source of control pulses includ 
ing pulse components of opposite polarities; 
means coupling said control-pulse Source to Said 
control electrode and to said point of reference 
potential to alternate said electron-discharge de 
vice between two different Conditions Of Space 
current conductivity in accordance With said 
opposite-polarity pulse components and to render 
said glow-discharge tube conductive only during 
intervals when said electron-discharge device is 
maintained in one of Said conditions; and an 
output circuit coupled to said anode and to said 
cathode and including said load impedance for 
developing an output signal which valries be 
tween two discrete potential levels in time Syn 
chronism with said opposite-polarity control 
pulses. 

3. A pulse-controlled bi-stable multivibrator 
circuit comprising: an electron-discharge device 
including a cathode, an anode, and a Control elec 
trode; a glow-discharge tube connecting said 
cathode to a point of reference potential; a 
Source of unidirectional Operating potential; a 
load impedance; means coupling said source of 
unidirectional operating potential and said load 
impedance in series With the discharge paths of 
said electron-discharge device and of said glow 
discharge tube; a potential divider extending be 
tween said source of unidirectional operating 
potential and said point of reference potential 
and having an intermediate point connected to 
said control electrode; a Source of Control pulses 
including pulse components of opposite polari 
ties; means coupling said control-pulse Source to 
said control electrode and to said point of refer 
ence potential to alternate Said electron-discharge 
device between two different conditions of Space 
current conductivity in accordance with said 
opposite-polarity pulse components and to render 
said glow-discharge tube conductive only during 
intervals. When Said electron-discharge device is 
maintained in one of said conditions; and an out 
put circuit coupled to Said anode and to said 
cathode and including said load impedance for 
developing an output signal which varies be 
tween two discrete potential levels in time syn 
chronism with said opposite-polarity control 
pulses. 
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