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3 Claims.

The present invention relates to arrangements
- for operating Braun tubes and has special refer-
ence to devices for compensating the fluctuations
in anode voltage caused by the luminosity control
of television tubes.
~ In television tubes the anode voltage, which
mostly amounts to several thousands of volts, is
usually taken from a transformer and, then, rec-
tified and smoothed out by filtering means. It is
well known, that such power supply systems will
not give & constant voltage at the varying loads
caused by the changes occurring in the subject-
matter of the picture to be transmitted.

1t was tried to neutralize these disturbing volt-
age fluctuations by the use of considerably big-
ger power supply systems, that is by connecting,
in parallel to the television tubes, a constant re-
sistor, through which is flowing a current con-
siderably larger than that flowing through the
television tube. It is true that, owing to this con-
stant and continuous current, the fluctuation
percentage of the current taken from the power
supply system is rendered considerably smaller,
but this procedure, let alone the high expenditure,
ensures also very high losses in the parallel re-
sistor, which in many cases renders impossible
the use of said procedure. Moreover, it has been
proposed to have a parallel D. C. connection of
the television tube and a compensating tube, the
- Jatter being controiled in phase opposition with
respect to the television tube. In practice, how-
ever, extraordinary difficulties will result, be-
cause the characteristic curves showing the grid-
voltage as a function of anode-current of these
two tubes must be in exact coincidence. This re-
(uires an extremely expensive mode of construc-

tion of the compensating tube, since & special -

type of compensating tube must be made for each
type of television tubes and since, owing to the
disparity of techmical data occurring in single
piece manufacture, only very few out of a great
number of compensating tubes will possess the
characteristic curve required for compensation.

Further it has been proposed to connect, in

parallel with the television tube, a compensat-
ing tube which has a constant grid biasing value
and is controlled by the fluctuations occurring in
the anode voltage. By this method a decrease in
the anode voltage fluctuations may, in fact, be
obtained in a very simple way, but such decrease

may be effected only, since a fluctuation in anode -

voltage is required for anode control of the com-
pensating tube and a residual fluctuation of volt-
age will always remain. Therefore this procedure
may not be employed in those cases where the

86 trol grid of the auxiliary tube.
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requirements made upon the constancy of the
anode voltage are more severe.

It is an object of the invention to combine a
television tube, the corresponding power supply

g system, and g compensating tube in such a way

that the above mentioned disadvantages will not
make themselves felt and, therefore, the cur-
rent taken from the power supply system will,
at minimum expenditure, be held upon a value in-

10 dependent from the anode current of the tele-

vision tube.

In accordance with the invention and in order
to produce g high constant voltage, practically in-
dependent of anode fluctuations, for operating

16 .television tubes, there is connected, between the

output terminals of the anode current system, a
grid-controlled auxiliary tube and, between the
cathode of the television tube and the negative
terminal of the anode voltage system, there is

20 connected a resistor R, which, at the same time,

is situated in the grid-control circuit of the aux-
iliary tube. That end of the resistor which, in
its direction, is away from the cathode of the
- television tube will be directed towards the con-
It is of advan-
tage to choose the resistor R such, that the
arithmetical product of the slope of the auxiliary
tube and of R, measured in ohms, is bigger than 1
Tn the drawing, Figs. 1 and 2 show schemat-

30 jeally two illustrative embodiments of the in-

vention.

In Fig. 1, the current, supplied by generator
{ and having the intensity Iges, is led, by way of
line 2, on the one hand, to the anode of tele-

38 yision tube 3, and, on the other hand, to the anode

of auxiliary tube 4, the internal resistance of
which will, subsequently, be indicated by Ri and
the slope of which by S. Into the cathode cir-
cuit of the television tube is inserted a resistor
R, which is so connected with the cathode of
auxiliary tube 4, that it is traversed by the anode
voltage of the television tube as well as the
anode voltage of the compensating tube. The

45 modulation voltages are led in by way of ter-

minals 5 and 6 and conducted to the Wehnely
eylinder, provided with the leak resistor 8 of the
television tube. For this reason the electron
stream of the television tube is modulated as a

50 function of the actually existing picture Tumi-

nosity, and the voltage drop at resistor R will,
therefore, aiso fluctuate in the same rhythm. At
this resistor R, however, is produced the grid
biasing potential for controlling grid § of tube 4

85 and, therefore, auxiliary tube 4 is controlled in
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the same rhythm as the television tube, but with
opposite polarity. -

Resistor R is in parallel with the apparent in-
ternal cathode resistance of tube 4, which is
equal to the reciprocal value of the slope of this
tube.. Thus the voltage drop resulting at re-
sistor R is kept practically constant, the con-
stancy being the better, the smaller the appar-
ent cathode resistance (the steeper the slope)
with respect to resistor R. The constant poten-
tial at resistor R will produce a constant cur-
rent, flowing through this resistor, this current
being, at the same time, the total current which
is taken from the generator.

Resistor R is bridged, as regards A. C, by a
condenser C, and thereby it is obtained that the
rapidly succeeding changes in luminosity, that is
the so-called A. C. component of picture modu-
lation, is led directly to-the grid cathode space
of the television tube, a substantial portion of
the signal voltage put in would, possibly, be con-
sumed in resistor R, without an effect.

If an impulse of e. g. positive polarity is, by
way of terminal 8, fed into the controlling grid
of the television tube, anode current I. of the
television tube will increase by the amount Al,

and at cathode resistor R there will arise an ad- .

ditional voltage drop R-All.. But as the voltage
drop at resistor R is decisive of the potential of
controlling grid 9 of the auxiliary tube, said po-
tential will be more negative by the amount
R-An and, the slope of the auxiliary tube being
S, anode current I is decreased by the amount
S-R-Al. By a convenient selection of R and
8 it will be feasible to compensate the increase
in anode current I1 by a decrease in anode cur-
rent I in such g way that the total current
(Iges==I+11) wili, practically, be constant.

By the above-described combination of current

supply system { and auxiliary tube 4 there will
be achieved an effect as if the apparent internal
resistance R’gen of the current supply system,
feeding the television tube, had come to be
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(Rnu +Ri+Rnu .
wherein Ri indicates the internal resistance of
© the auxiliary tube and Rgen the inner resistance
of the cwrrent supply system without auxiliary
tube.

In the illustrated circuit arrangement only the
changes of the anode D. C. caused by thé fluctua-
tions in the average luminosity of the picture are
compensated by the auxiliary tube, while the
rapid fluctuations in the anode voltage caused by
the different luminosities of the single picture
spots, fluctuating around the average luminosity
of the picture at a relatively high frequency, are
compensated by the flltering means arranged in
the anode current supply system. The time con-
stant of R and condenser C must, however, be
smaller than the period of time relating to one
line change of the television transmission.

In certain cases it may be convenient to fur-
ther reduce the required expenditure in filtering
means by not only compensating the fluctuations
in average picture luminosity, but also the anode
current fluctuations caused by the picture modu-
lation. In this case the condenser, bridging re-
sistor R, must be left out.

The arrangement in accordance with the in-
vention is used, to particular advantage, in com-
bination with television tubes which are con-
trolled in a correct ratio with respect to their

R
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- luminosities, that i{s s:ich to which is fed a var-

iable D. C. component dependent upon the pic-
ture subject-matter existing at the respective in-
stant. In television tubes, controlled in such a
way, the anode current fluctuations are particu-~
larly wide and abrupt. These fluctuations can,
especially, make themselves felt in sets not under
control and in which picture quality is not being

. constantly examined by the viewer or by service
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people.  Such sets are e. g. used for testing the
quality of television transmissions, wherein sin-
gle scans or successions of lines are, at certain
periodically recurring times or under the influ-
ence of a remote control device, selected from a
television transmission and recorded photo- -
graphically.

In Fig. 2 is illustrated the wiring in which
luminosity eontrol of television tube 3 is effected
by means of so-called black control. The wir-
ing, in several details, is equivalent to the above-
described wiring and c¢orresponding parts in the .
two figures bear the same reference numerals.
The arriving video signals are led to the control-
ling electrode of the television tube by way of
terminals § and 6 and coupling condenser 1. The
cathode of a diode 18 is connected to this con-
trolling electrode, the ‘anode of said diode being
linked up with tap 13 of resistor R. By means
of resistor 11, linked up with tap 12 of resistor
R, the diode is under a corresponding biasing po-
tential, whereby the television tube control! of
correct luminosity is secured in a manner known
per se. In certain cases it may be of advantage
that suitable devices be provided in -order to
adjust the point of operation of auxiliary tube 4,
that is in order to obtain an operation within
the range of steepest slope. To this effect the
end of resistor R, not directed towards the tele-
vision tube, is led to the slidable tap of resistor
#5, which is so connected to the source of auxil-
lary voltage {6, that it is traversed by a current.
The intensity of this current may, if necessary,
be adjusted by changing the control resistor 11,
and thereby or by sliding tap 14, the grid biasing
potential and, therefore, the point of operation
of the auxiliary tube is usually adjusted to the
most advantageous voltage.

The invention is of particular advantage in
combination with transformer relaxation oscil-
lators, in which the high voltage impulses gen-
erated during the feed-back period are rectified
and serve for generating high voltage for tele-
vision tubes, since these devices for obtaining

- anode voltage have a very high apparent internal
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resistance, particularly if the constant potential
is generated in a multiple stage system.

What I claim is:

1. In combination, a cathode ray tube compris-
ing an anode, cathode and control electrode, a
source of potential connected to the anode of said
tube, a source of signals connected to the con-
trol electrode of said tube and means for com-
pensating the fluctuations in the anode voltage
caused by the fluctuations of said signals com-
prising a grid controlled auxiliary tube connected
in parallel with the anode-cathode circuit of said
cathode ray tube and a resistor connected be-
tween the cathode of said cathode ray tube and
said source of potential and also between the
cathode of said auxiliary tube and grid of said
auxiliary tube.

2. In combination, a cathode ray tube com-
prising an anode, cathode and control electrode,
a source of potential connected to the anode of
sald tube, & source of signals connected to the .
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“control electrode of said tube and means for com-
pensating the fluctuations in the anode voltage
caused by the fluctustions of said signals com-
prising a grid controlled auxiliary tube con-
nected to the anode-cathode circuit of said cath~
ode ray tube and a resistor connected to the
cathode of said cathode ray tube and said source
of potential and also between the cathode of said
auxiliary tube and grid of said auxiliary tube.
3. In apparatus of the character described for

compensating the fluctuations in voltage im- -

pressed across a cathode ray tube caused by
changes in the current flowing through the tube,
the combination of, a cathode ray tube having
a cathode and an anode and a control electrode,
a source of signals connected to said control elec-
trode, a source of current connected between said
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cathode and said anode, and circuit means con-
nected between said source of current and said
cathode and anode for preventing a fluctuation
in the voltage across said cathode and anode
which would result from a change in the cur-
rent flowing through said tube due to the action
of said control electrode comprising an auxiliary
tube having an anode connected to the anode
of the cathode ray tube and a cathode connected
to the cathode of the cathode ray tube, & re-
sistor connected between said cathodes and the
source of current, and a control electrode in said
auxiliary tube to control the flow of current
therethrough and connected to said source of
current between the source and said resistor.
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