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CIRCUIT ARRANGEMENT FOR PRODUCING A

VARIABLE ELECTRON ACCELERATION HIGH

VOLTAGE IN AN ELECTRON BEAM PICTURE
TUBE

CROSS REFERENCE TO RELATED APPLICATION

This application is a continuation of application Ser.
No. 167,675, filed July 30th, 1971, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to electron beam pic-
ture tubes and in particular to an improved circuit ar-
rangement for producing a variable electron accelera-
tion voltage in such a tube.

Character-writing electron beam picture tubes for
the colored display of characters or graphic displays
having a phosphor coating on the picutre tube screen
which, when excited by the impinging electron beam,
lights up in a color dependent on the impinging speed
of the electrons are known in the art. In these tubes an
electron beam is provided which can be deflected ac-
cording to the so-called stylus method by a character
and possibly a vector generator, the travelling speed of
the electron beam is made variable by changing the
electron acceleration high voltage.

In the known tubes of this type, the variation in the
electron acceleration high voltage is effected by switch-
ing the anode voltage between given values. Because of
the considerable capacitance of the inner anode coat-
ing, the switching of the anode voltage requires that a
certain relatively long switching time must expire when
the anode coating is sequentially charged and dis-
charged. This switching time, which is determined by
the capacitance of the anode and the internal resis-
tance of the charge source, limits the number of char-
acters which can be displayed in a total picture, be-
cause the total picture must be written during a time
period which permits its repetition at a frequency
which is high enough to assure freedom from flicker.
Additionally, the large anode capacitance causes a sub-
stantial energy loss and charges to occur on almost the
entire picture tube surface. These additional charges
on the picture tube surface have an annoying effect
when the tube is touched and moreover radiate inter-
fering fields.

SUMMARY OF THE INVENTION

The above-mentioned drawbacks of the prior art are
eliminated or at least reduced according to the present
invention by connecting the anode to a constant d.c.
potential and switching the high voltage potentials ap-
plied to the cathode of the picture tube.

According to the invention, either a constant high
voltage may be applied to the anode of the picture tube
or the anode of the picture tube may be grounded and
a constant high voltage connected in series with a
switchable voltage or a plurality of such voltages ap-
plied to the cathode.

According to a further feature of the present inven-
tion, the switching voltages for the cathode are con-
nected to the output of a first transformer which fur-
nishes the operating voltages for the grids of the picture
tube, with a voltage derived from a further transformer
which furnishes the cathode heating voltage being fed
to the primary side of the first transformer. The cath-
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transformer are taken from the same or a pair of sepa-
rate secondary windings of the further transformer
whose primary is connected to a high frequency gener-
ator.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic circuit diagram of one embodi-
ment of the invention.

FIG. 2 is a schematic circuit diagram illustrating a
number of modifications of the embodiment of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIG. 1 there is shown a character-
writing electron beam picture tube R. The beam deflec-
tion means for such a tube, which are controlled by a
character or possibly a vector generator, are not shown
since these devices are well known in the art and are of
no interest for the present invention. The screen S of
the tube is covered with a phosphor which lights up in
different colors depending on the speed at which the
electrons in the beam impinge thereon. In a conven-
tional manner, the tube R is provided with an anode A,
a cathode K, a heating filament H, an intensity control
grid (intensity modulation grid) J, a preacceleration
grid N, and a focusing grid F which cooperates with two
grids f1 and f2 connected to the anode voltage.

Between the anode A and ground there is connected
a high voltage source VI which keeps the anode at a
constant direct voltage VI, for example, 14 kV. A fur-
ther source for a constant direct voltage V2, e.g. 6 kV,
is provided having its positive terminal connected to
ground and its negative terminal connected, via the se-
res connection of a switch S1 and a resistor R1, with
the terminal 1 of the cathode K and the heating fila-
ment H. Terminal 1 is also connected to ground via the
series connection of a switch $2 and a resistor R2. Con-
nected across the cathode terminals 1 and 2 is the sec-
ondary winding of a transformer TR1 and the primary
winding of a further transformer TR2.

Connected in the primary circuit of transformer TR1
is a generator G which produces a high frequency rect-
angular alternating voltage of, e.g., 30 volt in the pri-
mary winding.

The transformer TR1 is constructed so that the aiter-
nating voltage induced in the secondary winding of the
transformer is, e.g., 6 volt which serves as the heating
voltage for filament H.

The secondary winding of transformer TR2 is pro-
vided with a center tap 5 which is connected with ter-
minal 1, i.e., to the output of high voltage potentials ap-
plied to the cathode K as a result of the respective
opening and closing of switches S1 and S2. As a result
of this center tap connection, the winding ratio of
transformer TR2, and the diodes D1 and D2 connected
to the respective ends of the secondary winding of
transformer TR2, a rectified voltage of, e.g. — 100
volt, will appear at terminal 3 and of, e.g. + 600 V, will
appear at terminal 4. Operating voltages for the grids
3, N, F are then tapped from the voltages appearing at
terminals 3, 4. Capacitors C1 and C2 which connect
the center tap 5 to the terminals 3 and 4 respectively
are filter capacitors.

Disposed between terminal 3 and intensity control
grid J is a video amplifier V whose output voltage can
be controlled by an intensity control circuit IS. The
amplifier V is provided with high-voltage insulation be-
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tween the controlling and the controlled element. Al-
though the control may be effected in any approriate
manner, preferably as illustrated the control is effected
by a controlled luminous diode LD whose output radia-
tion controls a photodiode FD.

The voltage for the focusing grid F is generated by a
focusing voltage switching device which in its entirety
is identified as FU and whose input is connected to ter-
minal 4. Grid N is also connected to terminal 4.

Switches S1 and S2 operate in a push-pull arrange-
ment, i.e., when one switch is open the other is closed.
In the case where switch S1 is closed and switch S2 is
open, the negative direct voltage V2 will be applied to
cathode K and filament H via resistor R1 (of e.g. 10
k) and to the primary windings of transformer TR2
and to the secondary winding of transformer TR1. The
voltage effective as the electron acceleration voltage in
tube R between anode A and cathode K is then
V1+V2, ie., for example 20 kV. The electron beam,
when intensity modulated for displaying an alphanu-
merical character or a vector, thus produces the char-
acter on the screen in a color which is determined by
the impingement speed of the electrons produced by
the above-mentioned anode-cathode voltage. If a sub-
sequent character is to be written in another color, the
anode-cathode voltage must first be switched or
changed to the value required to cause the other color
to be produced. For this purpose, switch St is opened
and switch S2 is closed. Terminal 1 is thus connected
to ground via resistor R2 (e.g. 10 kQ ). This conse-
quently also causes the cathode K, the filament H, the
transformer TR2 and the secondary winding of the
transformer TR1 to be connected to ground and the
total capacitance of these circuit elements to be dis-
charged to ground. This capacitance is relatively low so
that the discharging can take place in a few microsec-
onds. This is considerably shorter than the recharging
time required when changing the voltage at the anode
A as in the prior art, which recharging time would lie
in the millisecond range. As a reuslt of opening switch
$1 and closing switch S2, the anode-cathode voltage of
tube R is now V1, i.e., for example 14 kV, which pro-
duces another color in the pictorial display.

If the first-mentioned color is to be shown again,
switch S2 is opened and switch S1 is closed again with
the effect that the voltage V2 which increases the
anode-cathode voltage of tube R is again applied to the
cathode K, heating filament H, the transformer TR2
and the secondary winding of transformer TR1.

Since the alternating heating voltage for the heating
wire H of e.g. 6 volt, which is simultaneously applied to
the primary winding of transformer TR2, is induced in
the secondary winding of transformer TR1 by a high
frequency primary alternating voltage of, e.g. 30 volt to
ground, it is sufficient for the secondary winding of
TR1 to have only | to 2 windings which can be suffi-
ciently insulated by an insulating covering so that they
are insulated against the primary winding when voltage
V2 is applied.

The generation in transformer TR2 of the grid oper-
ating voltage from the alternating heating voltage
makes it possible to “‘pull along” the grid operating
voltages in a simple manner with the changes in the
cathode voltage. Alternatively as shown in FIG. 2, the
primary alternating voltage of transformer TR2 can be
generated in a separate secondary winding of trans-
former TR1, also with only a few windings.
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The swtiching arrangement for the focusing voltage
may be realized, for example by switching means as
shown in the box FU which operates in a manner simil-
jar to the cathode voltage switching arrangement. The
switching arrangement FU contains a switch S3 which
is closed in synchronism with switch S1, and a switch
S4 which is closed in synchronism with switch 2. With
switch S3 closed (S4 open), the voitage from terminal
4 or a voltage derived from this voltage via a resistor
voltage divider is pulled via diode D2 and the secon-
dary winding of TR2 to the voltage of cathode K and
is applied to grid F via resistor RS. Similarly when
switch S4 is closed (53 open) a partial voltage taken off
between resistors R3 and R4 is applied to grid F via re-
sistor R6.

Instead of the particular voltage switching arrange-
ment shown in FIG. 1, it is also possible to connect the
anode A to ground as shown in FIG. 2 and to connect
the direct voltage source VI between the voltage source
V2, in the same polarity therewith, and ground. In this
case, however, the insulation requirements for the
switching devices S1, S2 and other circuitry connected
to the cathode are higher.

The above description of the invention was based on
the assumption that the display on the screen is to be
shown only in two colors which is often sufficient for
alphanumerical and graphic displays. If more than two
coloss are to be used, i.e., the anode-cathode voltage of
the tube R is to be settable for more than two different
values, this can be accomplished as shown in FIG. 2 by
providing at least one further voltage source V3 which
is different from V2 and which can be connected to ter-
minal 1, in the manner described for the voltage V2, by
closing a switch S’ so that it is thus ““added™ to the volt-
age V1.

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

I claim:

1. A circuit arrangement for producing an electron
acceleration high voltage in an electron beam picture
tube comprising:

a. an electron beam picture tube of the type having
a phsophor layer on the screen portion thereof
which produces different colors depending on the
speed of the impinging electron beam, and a single
cathode;

b. first means connecting the anode of said picture
tube to a constant d.c. potential;

c. second means connected to said cathode of said
picture tube for selectively applying different d.c.
potentials to said cathode so as to cause different
values of electron acceleration high voltage, and
hence different speeds for the electrons, corre-
sponding to said different colors within said picture
tube; and

d. third means connected to said cathode and respon-
sive to the d.c. potential applied thereto for simul-
taneously switching the d.c. potentials applied to
the grids of said picture tube.

2. The circuit arrangement defined in claim 1

wherein said means for selectively applying different

6F . . . .
d.c. potentials to said cathode comprises first switch

means connected between said cathode and ground,
and a series circuit including a second switch means
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and a d.c. high voltage source, said series circuit being
connected in parallel with said first switch means.

3. The circuit arrangement defined in claim 1
wherein said anode is connected to a source of constant
high d.c. voltage.

4. The circuit arrangement defined in claim 2
wherein said anode of the picture tube is connected to
ground and wherein a constant d.c. high voltage source
is connected in series with said first and second switch
means.

5, The circuit arrangement defined in claim 1
wherein said third means includes a first transformer
whose secondary winding is connected to the output of
said second means connected to said cathode, said sec-
ondary winding of said first transformer furnishing the
operating voltages for the grids of said picture tube;
and wherein the output voltage generated in a further
transformer, which also furnishes the cathode heating
voltage, is applied to the primary winding of said first
transformer.

6. A circuit arrangement as defined in claim §
wherein the cathode heating voltage and the primary
voltage of the said first transformer are taken from the
same secondary winding of said further transformer
which secondary winding is also connected to the out-
put of said second means connected to said cathode;
and wherein a high frequency generator is connected
to the primary circuit of said further transformer.

7. A circuit arrangement as defined in claim §
wherein said output of said second means is connected
to the center tap of the secondary winding of said first
transformer, and wherein said third means further in-
cludes means for rectifying the output voltage from
said secondary winding.

8. A circuit arrangement as defined in claim §
wherein a video amplifier for controlling the beam in-
tensity control grid of said picture tube is connected to
the output of said first transformer; and wherein said
video amplifier is controlled by a photo-electric ele-
ment by means of illumination intensity modulation.

9. In a circuit arrangement including an electron
beam color picture tube of the type having a phosphor
layer on the screen portion thereof which produces dif-
ferent colors depending on the speed of the impinging
electron beam, and means for selectively applying dif-
ferent values of electron acceleration high d.c. voltage,
which values correspond to the desired colors, between
the cathode and the anode of the picture tube to cause
different speeds for the electrons within the picture
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tube, the improvement wherein said means for selec-
tively applying different values of electron acceleration
high d.c. voltage includes controllable switch means
connected to said cathode of said color picture tube for
selectively applying different d.c. potentials, whose val-
ues selectively determine said different values of elec-
tron acceleration high d.c. voltage. to said cathode; and
further comprising means responsive to said selectively
applied different d.c. potentials for simultaneously
switching the potentials applied to the grids of said pic-
ture tube.

16. The circuit arrangement defined in claim 1
wherein said third means includes a first transformer
having a primary winding and a center tapped secon-
dary winding with said center tap connected to said
cathode, a pair of oppositely poled rectifiers, each of
which is connected in series with a respective end of
said secondary winding, means for applying an a.c. sig-
nal to said primary winding, and circuit means for feed-
ing the rectified output voltages of said first trans-
former to the intensity control, preacceleration and fo-
cusing grids of said picture tube.

11. The circuit arrangement defined in claim 10
wherein said means for applying an a.c. signal includes
a second transformer having its input connected to a
high frequency a.c. generator and its output connected
to said primary winding of said first transformer and to
the heating filament for said cathode of said picture
tube.

12. The circuit arrangement defined in claim 9
wherein said means for simultaneously switching the
potentials applied to the grids includes a first trans-
former having a primary winding and a center tapped
secondary winding with said center tap connected to
said cathode, a pair of oppositely poled rectifiers, each
of which is connected in series with a respective end of
said secondary winding, means for applying an a.c. sig-
nal to said primary winding, and circuit means for feed-
ing the rectified output voltages of said first trans-
former to the intensity control, preacceleration and fo-
cusing grids of said picture tube.

13. The circuit arrangement defined in claim 12
wherein said means for dpplying an a.c. signal includes
a second transformer having its input connected to a
high frequency a.c. generator and its output connected
to said primary winding of said first transformer and to
the heating filament for said cathode of said picture
tube.

* #* & * %
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