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This invention relates to oscillation generators. dividing and multiplying circuits such as are
and, in particular to oscillators of the relaxation employed in frequency measuring systems, tele-
type and the method and means for stabilizing vision, synchronizing systems, and electrical
the normal frequency of such oscillators. measuring systems.

5 Mutivibrators are understood to be relaxation Other and ancillary objects will at once be ap- 5
oscillation generators having two discharge paths parent to those skilled in the art upon reading
setting each other in action cyclically, and thus the following description together with the draw-
preducing oscillations. BEach discharge path has ing.

a,. .resistance-capacity circuit included therein In the drawing, Fig. 1 shows a circuit diagram

10 which is dependent on the voltage conditions of one embodiment of my invention; 10
which the current produces in the other discharge Pigs. 2 and 3 are voltage plots to illustrate the
path, said resistance capacity circuit controlling operation of my invention and Fig. 4 shows the
the initiation of the discharge current in the grid voltage-anode current characteristic of tubes
first mentioned path. Such relaxation oscillation for explaining Pigures 2 and 3. )

15 generators can be used with advantage for pro- In Figure 1 items 10 and ! designate two tubes 18
" ducing impulses having a constant frequency for having inserted in their plate circuits a resistor
television purposes. To this end it is necessary 12 and {3 respectively, and a resistance capacity
in the first place to operate the relaxation oscil- circuit in each of their grid circuits. The re-
lation generator with a constant voltage source sistance capacity circuit of tube {0 consisting of
op such as can be easily done by using suitable volt- condenser [4 and resistor 15 is connected to the g

"’ age control means. Yet, the constancy of the anode of the other tube Il across the line i§.
frequency of the produced impulses is also de- The resistance capacity circuit of tube i1, consist-
pendent on the grid voltage-plate current char- ing of the condenser 17 and resistor {8 is connect-
acteristic of the discharge paths utilized. The ed to the anode of tube 18 across a line 19. Each

o3 steepness of a tube characteristic changes with of the grid-cathode paths of tubes {0 and {1 have o5

‘" the time of operation to a degree such that the connected in parallel a detector 20 and 21 respec-
impulse frequency varies in an undesirable man- . tively, and the anode of the detectors 28 and 21
ner, while the grid voltage value required for just are connected to the control grid of the tube 10
blocking the discharge (lower bend of the plate and Il respectively, and furthermore, a detector

30 current-grid voltage characteristic) remains 22 and 23 respectively whose cathode connected to gg

" practically invariable. the control grid, and serves according to the in-

In accordance with the invention therefore, in  vention to bring the grid potential to a practically
such a relaxation oscillation generator, there is constant minimum value independently of the
connected in parallel to the control grid-cathode shape of the plate current-grid voltage charac-

55 Path of one or both discharge paths, a detector teristic. A bias potential that is negative relative 35

* - in series with a direct voltage source, so that to the cathodes of the tubes 19, ! is placed in °
with a variation of the characteristic of one dis- series with the two detector pairs, said bias po-
charge path, the grid potential of the other dis- tential being obtained by tapping the potenti~
charge path (equipped with detector) can be ometer resistor 24. The bias voltage for the de-

40 maintained at a practically constant minimum tectors 22, 23 hence consists of the voltage drop 40
value. L between the points P1 and P2 and that for the

It is, therefore, one of my objects to provide detectors 28, 21 consists of the potential drop
method and means for. producing a stabilized hetween the points; P1, and Ps: :
frequency multivibrator. -Neglecting for the moment the presence and

45 Another object of my invention is to provide a  effect of the detectors 22 and. 23, the circuit shown 45

© multivibrator whose frequency is substantially in- in #ig. 1 operates in such manner that the grid
dependent of supply voltage variations. ) potential of the tube {9 undergoes voltage varia-

A still further object of my invention is tc pro- tions as represented by the full line curve in Fig-
vide a thermionic oscillator having a cathode-grid wure 2. In this figure the horizontal coordinate

50 circuit with a linear characteristic connected in represents the time and the vertical coordinate 50
rarallel with a non-linear characteristic circuit a deviation of the grid potential in the direction .
to minimize the effects of voltage variations upon that is negative as regards the cathode potential.
the oscillator’s frequency. Yet another object The cathode potential is designated by Pi in con-
of my invention is to provide a multivibrator of formity with Figure 1, and the potential of the
improved characteristics for use in frequency control grid at which the detectors 20, 21 permit g
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the current to pass is designated by Ps. The grid
potential at which the plate current in the tubes
{0, {1 will just be blocked is designated by egzo as
shown in Figs. 2, 3 and 4. The minimum value
assumed by the grid potential of tube {0 is de-
termined by the veltage drop which the plate
current of the tube I produces in the resistor (3,
and has the value Ps«, The grid potential char-
acteristic of tube {1 has a shape similar to that
of the tube 18, and is shown in Figure 4. The
intervals of constant grid potential of tube If
correspond to the intervals of the increasing grid
potential of the tube I8¢ and vice versa. The
minimum value of the grid potential of the tube
ti is determined according to the conditions at
tube 1@, by the voltage drop produced at the
resistor {2 by the plate current of the tube 10.
The minimum value of the grid potential is herein
designated by Ps in Figure 3.

Now, since the voltage drop produced in the
resistors 12 and 13 by the plate current of tubes
10 and (I respectively, depends on the plate
current value corresponding to the grid poten-
tial P3, and hence at fixed value €z the voltage
cdrop depends on the steepness of the plate cur-
rent-grid potential characteristic, also shown in
Figure 4, the value Pq in Figure 2, or Ps in Figure
3 varies in the course of the life of the tube.
Since on the other hand, the time constant of
the two resistance-capacity circuits is invariable,
there elapses a time between the extinction and
the setting-in again of the discharge of the same
tube which depends on the value of Ps or Ps.
Therefore, according o the invention, rectifiers
22, 23 are provided permitting the passing of
current therethrough at values of the grid po-
tential which are equal to the voltage drop be-
tween P1 and P2, If the control grid potential
for instance of tube {0 has decreased to the
value Ps, the total voltage at the rectifier 22 is
equal to zero, since the potential difference be-
tween grid and cathode of tube {8 has a direc-
tion opposite to that of the pofential difference
between the points P and P2 at the potentiom-
eter resistor 24. Thus if the grid potential of
tube 10 decreases still further, the rectifier 22
permits the passing of current, since now its
cathode is negative relative to its anode. There-
fore, a further decrease of the grid potential of
the tube 10 will be prevented, so that the slow

‘potential displacement to which the control grid

of tube I8 is subjected during the flowing of
plate current in tube t{, now begins at the volt-
age value P2, and not as hitherto without the
rectifier 22, at the voltage value P4, which value
depends on the steepness of the grid voltage-
plate current characteristic. Consequently, after
interruption of the plate current in tube {40, the
grid potential varies in the manner shown by
the dotted curve A in Figure 2. The functioning
of the rectifier 23 in the grid circuit of tube 1
is the same. Thus when using the detector 23,
the curves B in Figure 3 represent the voltage
wave during the time in which the tube {1t is
blocked, and the tube I8 permits passing of
current.

If the same impulse frequency is to be produced
when using the rectifiers according to the inven-
tion as the frequency without these rectifiers, the
values of the time constants of the resistance
capacity circuits (4, 15, and 171, 18 must be
changed such that the curves A and B intersect
the line geo at the same moment as in the case
of the grid potential curves drawn in full line.
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Having described my invention, what I claim
is:
1. A stabilized oscillator comprising a first and
a second electron discharge tube, each of said
tubes having a cathode, a control electrode and
an anode, a resistor connected between the
cathode and control electrode of each tube, a
potentiometer, resistors connected between the
anode of each tube and the potentiometer, a
connection between each cathode and the po-
tentiometer, a condenser connected from the
connection between the anode and the resistor
of the first tube to the control electrode of
the second tube, a condenser connected from the
connection between the anode and the resistor
of the second tube to the control electrode of the
first tube, and a plurality of unilateral conduct-
ing impedances connected between the control
electrode of each tube and the potentiometer.

2. A stabilized oscillator comprising a first and ¢

a second electron discharge tube, each of said
tubes having a cathode, a control electrode and
an anode, resistors connected between the
cathode and control electrode of each tube, a
potentiometer, a resistor connected between the
anocde of each tube and the potentiometer, a
connection between each cathcede and the poten-
tiometer, a condenser connected from the con-

nection between the anode and the resistor of the

first tube to the control electrode of the second
tube, a condenser connected from the connection
between the anode and the resistor of the second
tube to the control electrods of the first tube,
and two rectifiers of opposite polarity connected
between the control electrode of each tube and
the potentiometer.

3. A stabilized oscillator comprising a first
and a second electron discharge tube, each of
said tubes having a cathode, a control electrode
and an anode, a resistor connected between the
cathode and control electrode of each tube, a
potentiometer, a resistor connected between the
anode of each tube and the potentiometer, a
connection between each cathode and the poten-
tiometer, a condenser connected from the connec-
tion between the anode and the resistor of the
first tube to the control electrode of the second
tube, a condenser connected from the connection
between the anode and the resistor of the second
tube to the control electrode of the first tube,
and nonlinear impedance means connected be-
tween the control electrode of each tube and the
potentiometer.

4. A stabilized oscillator comprising a first and
a second electron discharge tube, each of said
tubes having a cathode, a control electrode and
an anode, a resistor connected between the
cathode and control electrode of each tube, a
potentiometer, a resistor connected hetween the
anode of each tube and the potentiometer, a
connection befween each cathode and the po-
tentiometer, a condenser connected from the con-
nection between the anode and the resistor of
the first tube to the control electrode of the
second tube, a condenser connected from the
connéction between the anode and the resistor
of the second tube to the éontrol electrode of
the first tube, and means connected between the
control electrode of each tube and the poten-
tiometer for limiting the potential difference be-
tween the cathode and control electrode of each
tube to a predetermined maximum value and to
a predetermined minimum value.

5. In a two-stage resistance capacity coupled
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circuit with capacitative feed-back from the out-
put circuit of the second stage to the input cir-
cuit of the first stage of such magnitude to pro-
duce self oscillations, the method of stabilizing
the frequency of the oscillations which comprises
producing a flow of current in parallel with the
input circuits upon the occurrence of a potential
difference across the inpub circuits exceeding a
predetermined maximum value, and producing
a flow of current in parallel with the input cir-
cuits upon the cccurrcnce of a pobential difier~
ence across the input circuit which is below 2
predetermined minimum value.

6. A multi-vibrator oscillator comprising a pair
of space discharge tubes each having cathode,
anode and control electrode elements, a connec-
tion from each anode to a control electrode of
the other tube, said connection including a cou-
pling condenser, a connection between said con-
trol electrode and the cathode of each tube, said
connection including a grid-leak resistor, a source
of potential, an impedance element having its
terminals connected across said source of poten-

tial, connections from points on said impedance
to said anodes and cathodes, and rectifier means
connected between like elements of both of said
tubes and a point on said impedance intermediate
said terminals. . .

- 4. A multi-vibrator oscillator comprising a pair
of space discharge tubes each including a cath-
ode, an anode and a contral elecirode element,
s connection from the anode of each tube to
the control electrode of the other tube, said con-
nection including a coupling condenser, a con-
nection between the control electrode and the
athode of each tube, said connection including
a grid-leak resistor, a source of potential con-
necied betwesn the shode and cathode elements
of each tube, impedance means for providing a

“‘point of voltage intermediate the extremes of

said source of potential, and rectifier means con-
nected between the conftrol electrodes of hothk
of said tubes and said point of intermediate
voltage. .
MAX GEIGER.
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