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This inventicn relates to multivibrator circuits
and more particularly to multivibrator circuits
having a low average current drain.

In multivibrators as previously known in the
art, the cutput voltage is normally taken directly
from the plate of one of the electron tubes. The
peak-to-peak magnitude of the square wave volt-
age output from a multivibrator so connected is
equal to the product of the plate load resistance
and the plate current of the tube from which the
output is taken. This method of obtaining the
output has been used with both free running
multivibrators, and with biased multivibrators of
the “one-shot” type. By the term “one-shot” as
used in this specification is meant a multivibrator
having one equilibrium state, and which will un-
dergo a single complete cycle of operation each
time thet it is triggered from the equilibrium
state. This type of multivibrator is often used to
vrovide an output gate voltage synchronized in
time with an input frigger voltage. When a
biased multivibrator is used to produce a positive
voltage pulse, the output is generally taken from
the plate of the normally conducting tube; and
the magnitude of the voltage pulse is equal to
the product of the plate load resistance and the
current flowing in the normally conducting tube.
In order to obtain a large voltage pulse for the
burpose of gating, or enabling, following circuits,
it is necessary te have a large current flowing in
the normally conducting tube. In many circuits
using veltage gates produced in this manner, the
gate duty cycle is very low; that is, the duration
of the voltage gate is short when compared with
the length of time between successive voltage
gates. Under such circumstances, the average
current drawn by the multivibrator is very near-
ly equal to the eurrent drawn by the normally
conducting tube. In the case where a large volt-
age gate is required with a low gate duty cycle,
the average ecurrent of the multivibrator is,
therefore, large.

In one embodiment of the present invention,
the positive voltage gate output is taken from the
cathode circuit of the normally non-conducting
tube. With this type of connection, the magni-
tude of the voliage output pulse is substantially
the product of the current through the normally
non-conducting tube and the resistance of the
cathode resistor. As the current through the
normally conducting tube does not have much
effect upon the magnitude of the voltage pulse,
the circuit may be designed so that the current
drawn by the normally conducting tube is rela-
tively small. This will result in a small average
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current being drawn by a multivibrator of this
design.

A further improvement introduced by this em-
bodiment of the invention is the lowering of the
internal impedance of the voltage gate source.
In the proposed circuit the output gate voltage
is generated across a cathode resistance which
introduces a high degree of negative voltage feed-
back into the circuit. The result of this negative
feedback is to reduce the internal impedance of
voltage gate source.

A primary object of the present invention is to
generally improve multivibrator circuits.

Another object of the present invention is to
provide a multivibrator circuit suitable for pro-
ducing positive voltage gates but which has a
low average current drain.

A further object is to provide a multivibrator
gate generator having a low internal impedance.

These and other cbjects of the invention will
be apparent from the following description when
taken with the accompanying drawings, which
is a schematic diagram of one embodiment there-
of.

Referring to the drawing, an input trigger volt-
age obtained at terminal {i is connected through
condenser {2 to the plate of triode electron tube
13. The plate of triode (2 is also connected
through plate load resistor {4 to the plate voltage
supply at terminal i5, and is coupled through
condenser 20 to the grid of triode electron tube
2{. The cathode of triode {3 is connected direct-
ly to the cathode of triode 21 and also to ground
through resistor 22 and resistor 23. In parallel
with vesistor 22 is condenser 24. ‘The grid- of
tricde 13 is connected to the junction point of
resistor 22 and resistor 23 through resistor 25,
and is also coupled to the plate of triode 21
through condenser 38. In the absence of an ex-
ternal signal, triode 2! will be conducting since
its erid is refurned to the plate voltage supply
at terminal |5 through resistor 3f. The voltage
drop established across common cathode resistor
22 by the current through triode 2i will keep
triode {3 cut-off. 'This state of equilibrium is
interrupted when a negative trigger is introduced
at terminal {i. The negative trigger is capaci-
tively coupled to the grid of triode 2! through
condenser (2 and condenser 20 and results in
multivibrator action cutting off triode 2! and
turning on triode 13. Cathode resistor 22 is sub-
stantially by-passed by condenser 24 with respect
to the heavy current pulses through triode 3, in
order that the grid of triode I3 may be main-
tained at a high voltage during the gate. With
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the multivibrator in this stage of the cycle, the
charge on condenser 20 increases exponentially
until the voltage of the grid of triode 21, which
is connected to one side of condenser 20, is raised
above the cut-off voltage for triode 2i; and the
multivibrator action then causes triode {3 to be
cut-off and triode 21 to conduct. The multivi-
brator then remains in this steady state condition
until another negative trigger pulse is introduced
at input terminal 1§.

Under steady state conditions with triode 21
conducting and triode i3 non-conducting, the
voltage available at outzut terminals 32 is equal
to the product of the current through triode 21
and the resistance of resistor 23. When a nega-
tive trigger is applied to the circuit at terminal
(i, triode 13 starts conducting and triode 21 is
cut-off, the output voltage is increased from its
steady state value to 2 voltage equal to the prod-
uct of the resistance of resistor 23 and the com-
bined current through triode i3 and the charg-
ing current of condenser 34, which is connected
between the cathode of triode 21 and the junc-
tion of plate load resistors 35 ang 26. The charg-
ing current of condenser 34 is approximately
equal to the current that flows in triode 21, and,
therefore, the magnitude of the voltage pulse is
substantially equal to the product of the resist-
ance of resistor 23 and the current through
triode (3. In order to obtain a good output wave-
form it is necessary that the time constant of
the charging circuit for condenser 34 be long
compared with the time constant of the charg-
ing circuit for condenser 20 which determines
the length of the voltage gate. For the same
reason it is also required that the time constant
of resistor 22 and condenser 24 be long in com-
parison to the length of the voltage gate.

The invention need not be limited to the details
shown in the foregoing specification which are
considered to be illustrative of one embodiment
thersof. The scope of the invention is defined
by the appended claims.

What is claimed is:

1. An unsymmetrical multivibrator having a
low current drain comprising first and second
electron tubes each having 2 cathode, an anode
and a conirol grid, anode-cathode circuits for
said electron tubes including a cominon source
of space current, a resistance-capacity coupling
between the anode of at least one of said electron
tubes and the control grid of the other tube, said
first and second electron tubes conducting alter-
nately, the period of oscillation of said multivi-
brator heing substantially determined by the time
constant of said anode to control grid coupling
circuit, the conducting period of said first elec-
tron tube being a very small part of the total
period of said multivibrator oscillations, means
for deriving an output voltage from said space
current, and a condenser effectively in parallel
with said second electron tube to draw during
the off time of said second electron tube a charg-
ing current from said space current source sub-
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stantially equal to the space current drawn by
said second electron tube.

2. An unsymmetrical multivibrator having low
current drain comprising first and second elec-
tron tubes each having a cathode, an anode and
a control grid, the cathode circuits for said tubes
including a common cathode resistor, anode-
cathode circuits for said electron tubes including
a, common source of space current, a resistance
capacitance coupling between the anode of each
of said electron tubes and the control grid of the
other tube, said first electron tube being nor-
mally non-conducting and said second electron
tube being normally conducting, means to apply
3, control signal voltage to initiate a single cycle
oscillation of said multivibrator, the period of
said oscillation being substantially determined by
the time constants of the capacities of said anode
to control grid coupling circuits and the resist-
ances effectively in series therewith including
tube resistances, the conducting period of said
first electron tube being a very small part of the
total period of oscillation, an output circuit to
obtain an output voltage established by the cur-
rent flowing in said common cathode resistor,
said output voltage being obtained at a low im-
pedance level, and a condenser effectively in par-
allel with said second electron tube to draw from
said scurce during the off time of said second
electron tube a charging current substantially
equal to the space current drawn by said second
electron tube.

3. A low current unsymmetrical multivibrator
comprising, first and second electron tubes each
having a cathode, an anode and a control grid,
the cathode circuits for said tubes including a
common resistor, a source of space current for
said tubes, a resistance-capacity coupling between
the anode of one of said tubes and the grid of
the other of said tubes, said first tube being nor-
mally nonconducting and said second tube being
normally conducting, means to apply a control
signal voltage to the control grid of said second
tube to initiate a single cyecle osciliation of said
muitivibrator, the period of said oscillation being
substantially determined by the time constant of
said coupling, an output circuit to obfain an out-
put voltage at low impedance from the current
flowing in said common cathode resistor, and a
condenser effectively in parallel with said second
tube to draw during the off time of said second
tube a charging current substantially equal to the
space current drawn by said second tube when
normally conducting.
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