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We, HITACHI, LtD., a Japanese  high voltage itself. As a result, the
adverse Body Corporate. of 5-1, 1-chome, Maru-  effects on the circuit
elements due to the 50 nouchi, Chiyoda-ku, Tokyo, Japan, do  abnormally
high voltage still remains un-- hereby declare the invention, for which we
removed and in addition the beam current 5 pray that a patent may be
granted' to us, cannot be completely stopped, these facts and the method
by' which it is to be per-  being the drawback of this proposed system.
formed,' to be particularly described in and    There is also known already
a circuit 55 by the following statement:-           which prevents the
abnormal rise of' the This invention relates to: a circuit for  high
voltage by stopping the operation of 10 preventing an abnormally high
voltage in a  the horizontal scanning circuit upon de- television receiver
and more particularly  tection of an abnormal rise of the high to a circuit
for preventing an abnormally voltage (for example in laid-open Japanese 60
high voltage in a television receiver having  Utility Model Application
SHOWA  49- a power supply circuit of switching type, 4531). As is well
known, the high voltage 15 which blocks the output of the power supply
applied to the anode of the picture tube of circuit of the television
receiver when an  a television receiver is obtained by rectify- abnormally
high voltage is induced in the  ing a voltage, induced in the secondary 65
television receiver.                   winding of a flyback transformer
provided A high voltage is applied to the anode  at the output end of the
horizontal deflec- 20 of the picture tube of a television receiver  tion
circuit. Accordingly, the high voltage in order to accelerate electrons
emitted by  applied to the anode of' the picture tube the electron gun. The
high voltage is as  vanishes if the output of the horizontal de- 70 high as
about 25 KV in, for example,' a  flection circuit is reduced to zero by
stop- 25-inch television receiver. An abnormal  ping the operation of the
horizontal scan- 25 rise of this voltage will cause the increase  ning
oscillation circuit included in the hori- in the beam current in the
picture tube to  zontal deflection circuit. This system, in result in an
increased X-ray radiation. The  which 'the high voltage is prevented from
75 increased X-ray radiation harmfully affects  being generated when it
abnormally rises, the human body and moreover -the ab-  is more preferable
with a view to preventing 30 normal  high voltage damages the circuit  an
abnormally high voltage than the pre- elements'of the television receiver.
There-  vious system in which the video circuit is fore, an abnormally high
voltage preventing  disconnected. However, the horizontal de- 80 circuit is
needed to prevent an abnormal f1ection circuit is still supplied with a
direct rise of the high voltage.              supply voltage from a power
supply cir- 35   There has already been proposed as a  cuit which  also
suppes direct supply system of such a kind an abnormally high voltages to
the vertical deflection circuit voltage preventing circuit according to
and the video circuit. According to the 85 which when an abnormally high
voltage is  system in which the operation. of the hori- induced, the video
circuit is disconnected  zontal oscillation circuit is stopped when 40'
from the electron gun the he picture tube  the high voltage abnormally
rises, therefore, by detecting the abnormally high voltage so  unnecessary
power is supplied to some sec- that the generation of electrons is stopped
tions of the television receiver. Therefore, 90 to prevent the increase in
the beam current  such a system may incur an unexpected in the picture tube
and therefore to avoid  accident such as an outbreak of fire due 45 the
adverse influence on human body due  to an overheat of a circuit element'if
the to X-rays. However, although this system  careful manipulation of the
television re- indeed decreases 'the generation of the X-  ceiver is
neglected, that is, the power    95 rays, it does not: eliminate the
abnormally  switch is kept on, through  forgetfulness,'    1,570,313 .,
2 after a reproduced picture is extinguished  if the transistor is switched
off,. however, due to occurrence of such an abnormally  the output direct
current is not completely high  voltage.  Also, according to  this
interrupted. This is because a resistor is 



system, when an abnormally high voltage  normally provided in parallel with
the tran- 5 is generated due to a fault in the power  sistor as a
countermeasure to lower the  70 supply circuit, an undesirable output volt-
power loading of the transistor, for power age, i.e. a voltage in excess of
a predeter-  supply to an error detecting circuit con- mined level, from
the power supply circuit  trolling the transistor, and for protection
cannot be prevented from being applied to  of the transistor from an
abnormally large 10  several parts of the television receiver.  current
which would be caused in the case 75 On the other hand, a system has been
of over load. Otherwise, a transistor of known, for example from  U.S.
Paten.:t larger capacity would be necessary and a Specification No.
3,546,536, in which an  high manufacturing cost would be inevitable.
abnormally high voltage is detected, and    The object of this invention is
therefore 15  the direct current supply applied to the hori-  to provide -a
reliable circuit for preventing  80 zontal deflection circuit and the video
cir-  an abnormally high voltage, reducing or cuit, etc. from the power
supply cricuit is  eliminating. the above drawbacks of. the cut  off by
means of the. detection signal.  prior art, for a television receiver. This
system  is more preferable than the  .:According to the invention there is
pro- 20  above-described systems in view of the. fact  vided an abnormally
high voltage prevent- 85 that all load circuits are stopped 'in their  ing
circuit for a television receiver 'com- operations when an .abnormally high
volt.  prising stabilized power supply circuit of age is induced. In such
a system, however,  switching type having a chopper circuit and as an
interruption element, a relay is pro-  a control circuit for controlling
the switch- 25  vided in the output path of the power supply  ing operation
of said. chopper circuit so  as 90 circuit from  which the direct current
is  to generate a stabilized output voltage from derived or a series
circuit of a. fuse and a  the power supply circuit, and a horizontal switch
element is provided in the input path  deflection circuit having a
horizontal output of the power supply circuit in which an  circuit and a
flyback transformer, said hori- 30  alternating current is supplied, and
hence  zontal deflection ' circuit receiving  the  95 the .following
disadvantages are inevitably  stabilized output voltage .of said power
involved.                                supply circuit, supplying a
current to a In the case of using such a, relay, when  horizontal
deflection coil, and also supply- an abnormally high voltage is induced,
the  ing a high voltage to an anode of a picture 35    relay is deenergized
and its contact opens,  tube through said flyback transformer; said 100
while in the case  of using such a series  abnormally high voltage
preventing circuit circuit of a fuse and switch element, a large
comprising first means for deriving a volt- current is allowed to flow
through the series  age proportional to said high voltage and circuit so
that the fuse may blow. In each  for .detecting whether or not the derived
case, a large current is made. to flow through  voltage exceeds a
predetermined level and 105 the contact of the relay or the switch  second
means. connected with said first element 'so that a' full load current must
means for operatively controlling said con- be interrupted.  Accordingly,
'a relay. of  trol circuit to stop, until a further inten- large current
capacityor a switch element  tional starting operation is effected, the 45
of high breakdown voltage and large cur-  switching operation of said
chopper circuit 110 rent capacity is necessary and therefore a  when the
voltage generated by said first high cost is unavoidable for this system.
means exceeds the predetermined level. Further, in the case of using such a
series    The present invention will be described in circuit, the fuse will
not be blown by a  detail by way of example with reference to 50  small
duration of a large current and hence  the accompanying drawings, in which:
115 such a large current of a small duration    Fig. 1 shows in block
diagram a horizton- mav be introduced into the switch element  tal
deflection circuit, to which the invention which may be composed of a
transistor, a  is applicable provided with a stabilized thyristor or the
like, so that it may damage  power supply circuit of switching type and 55
the switch element                       a circuit for preventing an
abnormally high 120 On the other hand, in a television receiver  voltage,
according to an embodiment of the having as a power supplv circuit a series
invention, control type regulator which delivers a    Fig. 2 shows a
concrete circuit corre- stabilized D.C. voltage by controlling the
the block diagram  shown in 60  emitter-collector impedence of a transistor
Fig. -1                              125 provided in series with the direct
current    Fig. -3 shows a concrete circuit of an im-. path, an attempt
may be made to prevent  provement of the abnormally high voltage an
abnormal rise of the high voltage by  preventing'circuit .shown in Fg.
2'to' pro- switching the transistor off on -the occur-  vide a high voltage
preventing circuit ac-- 65  rence of an abnormally high voltage. Even
cording to the invention;              130    3
1,570,313                                     3 Fig. 4 shows in block
diagram a horizon-  13 to the horizontal synchronous circuit 10. 



tal deflection circuit provided -with a switch-  The direct supply voltage
of the stabilized ing type stabilized power'supply circuit dif-  power
supply circuit 9 is applied to the ferent from the stabilized power supply
cir-  horizontal synchronous, oscillatin, exciting 5 cuit shown in Fig. 2
and an abnormally high  and output circuits 10, 11, 12 and 13. The  70
voltage preventing circuit, according to an-  operation of the horizontal
'deflection cir- other embodiment of the invention;        cuit 15
described above is well-known and Fig. 5 shows a concrete- circuit corres-
therefore the description of the operation is ponding to the block diagram
in Fig. 4; and  omitted. 10   Fig. 6 shows a concrete circuit of a    A
circuit 50 for preventing an abnor- 75 modification of the abnormally high
volt-  mally high voltage consists of a high vol- age preventing circuit
shown in Fig. 3, ac-  tage detecting circuit 17  and a switching cording to
another embodiment of the in-  element. 18, the circuit 17 being connected
vention.                                 with the flyback transformer 14
and, the 15    Fig. I shows in block diagram a circuit  element 18 being
connected with the input 80 for preventing an abnormally high. voltage  of
the pulse width modulator 6. The cir- in a television receiver and Fig. 2
shows  cuit 50 derives a pulse voltage or a recti- the circuit in greater
detail, the wiring to  fled version of the pulse voltage, propor- the video
circuit and the vertical deflection  tional to the high voltage applied to
the 20  circuit being omitted in Fig. 2. A stabilized  anode of 'a picture
tube, from a tertiary  85 power'supply circuit, indicated at reference
winding of the flyback transformer 14. numeral 9, comprises an A.C power
supply  The derived voltage is supplied to the de- l, a rectifying circuit
2, a chopper circuit  tecting circuit 17 so that the switching ele- 3, a
rectifying circuit 4, an error detection  ment 18 is turned on when'the
high voltage 25  circuit 5, a pulse width modulator 6, an  exceeds a
predetermined level. ' In this 90 exciting circuit 7 and an oscillating
circuit  case, the pulse width modulator 6 stops its 8.  The rectifying
circuit 2 rectifies an  pulse modulating function and the switch- A.C
voltage supplied from the A.C power  ing operation of the chopper circuit 3
supply 1 and in turn supplies the rectified  ceases, so that the rectifying
circuit 4 de- 30  voltage, i.e. a D.C. voltage, to the chopper  livers no
output, i.e. the power supply cir- 95 circuit 3. The chopper circuit 3
chops the  cuit 9 delivers no output. D.C. voltage in accordance with the
output    The description of this circuit will be of the pulse width
modulator 6. The chop-  further detailed with reference to Fig. 2. ped D.C
voltage connected to A.C. by a  The rectifying circuit 2 for the A.C. power
35  transformer 27 is rectified again by the rec-  supply 1 consists of a
diode 24 and a capa- 100 tifying circuit 4 and the rectified output is
citor 25 and the chopper circuit 3 is con- supplied as a direct supply
voltage to the  stituted mainly of a transistor 26 and a horizontal
deflection circuit 15 and to a  transformer 27. The rectifying circuit 4 is
vertical deflection circuit and a video cir-  composed of a diode 28 and a
capacitor 29  - cuit.  The pulse width modulator 6 gen-  and the error
detecting circuit 5 is made up 105 erates from  the output of the
oscillating' of resistors 30 and 31, a transistor 32 and a circuit 8 a
pulse voltage having a desired  zener diode 33. The pulse width modula-
pulse width and drives the exciting circuit  tor 6 has a transistor 34 and
the exciting 7 to operate the chopper circuit 3 at a  circuit 7 includes a
transistor 35 and a trans- 45  desired duty ratio. The error detecting cir-
former 36. The horizontal output circuit 110 cuit 5 detects the fluctuation
in the output  13 consists mainly of a transistor 39, a voltage of the
rectifying circuit 4 and gen-  diode 40, and capacitors 41 and 42. Re-
erates a control signal for the pulse width  ference numeral -43 indicates
the tertiary modulator 6 so as to control the width of  winding of the
flyback transformer 14. In 50  the output pulse of the pulse width modu-
the abnormally high voltage preventing cir- 115 lator 6.  The chopper
circuit 3 has its  cuit 50, the detecting circuit 17 is com- switching
time, i.e. duty ratio, controlled  posed of resistors 19 and 20 and the
switch- in accordance with the output of the pulse  ing element 18 is
composed of a zener diode width modulator 6 so that the output volt-  21
and a transistor 22. - 55  age of the rectifying circuit 4. is stabilized.
When the transistor 22 is in the off state, 120 Such a stabilized power
supply circuit, per  the transistor 34 is controlled by the saw- se, is
known from, for example, U.S. Patent  toothed signal derived from the
oscillating No. 3,819,986.                            circuit 8. and
performs its switching opera- A horizontal deflection circuit, designated
tion so that. the collector .current flows in 60  at numeral 15,  comprises
a horizontal  the form of pulses.- The transistor 35 per- 125 synchronous
circuit 10, a horizontal oscilllat-  forms its switching operation by
receiving ing circuit 11, a horizontal exciting circuit  as its input a
voltage derived from the col- 12, a horizontal output ,circuit i3 and a
lector current. The transistor 35 therefore flyback transformer 14. A pulse
voltage is  drives the transistor 26 in its switching 65  fed back from the
horizontal output circuit  operation through the pulse transformer 36. 130'



4                                        1,570,313
4 The transistor 26 chops the D.C. current  transistor. 22, which has no
holding func- obtained by rectifying and smoothing the  tion, is
immediately turned off as soon 'as A.C. current from the A.C. power supply
1  thq abnormally high voltage has been re- through the combination of the
diode 24  moved by stopping the generation of the 5 and the capacitor 25 so
that a voltage is in-  high voltage applied to: the anode of the 70 duced
across the secondary winding of the  picture tube.  Consequently, the power
pulse transformer 27. The induced voltage  supply circuit -9 resumes
delivering its out- is rectified and smoothed through the com-  put.
Therefore; this circuit is effective only bination of the diode 28 and the
capacitor  in the case Where .the cause of the abnor- 10 29 and then
applied as the direct supply  mally high voltage is eliminated in a short
75 voltage to the horizontal deflection circuit.  time, but is not
effective in the case where The tertiary. winding 43 of the flyback  the
cause lasts for a long time. transformer 14 picks up a voltage propor-
Fig. 3 shows an embodiment of the in- tional to the high voltage applied to
the  vention for eliminating the above disadvan- 15  anode of the picture
tube and this voltage,   tage. According to; this embodiment, A  80 after
having been "divided by the resistors  circuit.: 50' for preventing an
abnormally 19 and 20, is supplied to. the zener diode 21.  high voltage is
provided with a maintaining If the high voltage applied to the anode of
circuit which maintains the conductive the picture tube rises abnormally,
the vol-  state of the transistor 22 when the tran- 20  tage supplied to
the zener diode 21 rises  sistor 22 is turned on. .The maintaining  85
accordingly. The transistor 22 is turned on  circuit. consists of a
transistor 51 and resis- when the voltage obtained through the divi-  tors
52 and 53. When the transistor 22 is sion by the resistors 19 and 20
exceeds  turned on, the transistor 51 is forward [err]      where.[err] is
the zener break-  biased: by the current flowing through the 25  down
voltage. of the zener diode 21 and [err]  . resistor 52. Accordingly, the
transistor 51  90 is the voltage developed between the base  is turned on
to cause a current to flow and the emitter of the transistor 22. When
through the resistor 53 so that the voltage the transistor 22. is turned
on, the base vol-  developed across the resistor 53 holds the tage of the
transistor 34 is lowered so that. conductive, state of the transistor 22.
That 30  the transistor 35 reaches its saturated state  is, once an
abnormally high voltage is 95 to stop the switching operation. Accord-.
generated to turn the transistor 22 conduc- ingly, the collector current of
the transistor  tive, the conductive state is held so that the 34 becomes
almost constant. and since the  output voltage of the.power supply circuit
transistor 35 does not perform its switch-  also  continues to be blocked.
A rectifying 35  ing operation, the transistor 26 is. not  circuit composed
of                a capa- 100: driven.  Consequently, no voltage is in-
citor. 55 serves to rectify and smooth. the duced in the secondary winding
of the pulse  voltage proportional to the abnormally high transformer 27
and therefore no output is  voltage. The rectifying circuit is provided
delivered by the power supply circuit 9.  for preventing the transistor 22
from being 40  As a result, the horizontal deflection circuit released from
the locked conducting state 105 receives no direct supply voltage so that
the  when the abnormally high voltage is an horizontal output circuit 13
delivers no out-  oscillating one. Whether the collector of put, and hence
nohigh voltage is produced  the transistor 22 is connected with the point
for the anode of the picture tube. Here,  A, B or C, or with the base of
transistor 45 it is also possible to derive the voltage pro-  34 makes no
practical difference, as in the 110 portional to the high voltage from  the
embodiment show In Fig. 2. It is possible junction point 33 of voltage
dividing capa-  also. in this embodiment to derive the vol- citors 41 and
42, as shown by the wiring  tage proportional to the high voltage from
indicated by a dot-and-dashed line in Fig.  the junction point 44 of the
voltage dividing 50  2.  The collector of the transistor 22 may capacitors
41 and 42.or. the tertiary winding 115 be connected with the point. A, in
which  43 (Fig. 2). case, when the transistor 22 is turned on,   Fig. 4
shows in block diagram  an em- the transistor 34 is turned .off to
interrupt bodiment of this. invention in. which the the collector current.
Accordingly, 'no' i-  circuit for preventing anabnormally high 55 put is
supplied to -the transistor 35 -and  voltage is applied to a power supply
circuit 120 therefore the chopping operation is no  of switching type, for
example as disclosed longer performed. In the. case where the  in
the-specification of United States Patent collector of the transistor 22
is- connected No. 4,118,739. The power supply circuit with the one. of the
points. B and C, the[err] has a. waveformshaping circuit 81 for 6Q  same
effect can be, obtained. It therefore shaping the flyback pulses applied to
the 125 makes. no practical difference whether the  flyback transformner 14
into a saw-tooth collector of ..the transistor 22 is connected signal and a
starting. circuit. 82  for starting with. the point A, b or C or the. base
of  the power supply circuit, in place of..the transistor 34 as. shown.
oscillating circuit 8 in Figs. 1 and 2. The 65  in Fig. - Z. the switching
element, i.e. other circuit configuration is the same as 130-  



1,570,313 those shown in Fig. 2, as seen from Fig. 5. improved abnormally
high voltage pre- Fig. 5 is a concrete circuit corresponding  venting
circuit 50' shown in Fig. 3 in which to the block diagram of Fig. 4. The
wave- the switching element, i.e. the transistor 22 form shaping circuit 81
includes therein, is provided with the holding circuit. Even 5 for example,
an integrating circuit which  in this case, the collector of the transistor
70 integrates the flyback pulses or the voltage 22 may be connected with
any one of the proportional to the flyback pulse signal so  points A, B, C
and D, instead of the base as to generate a saw-tooth signal for con- of
the transistor 34, and the voltage pro- trolling the switching operation of
the  portional to the high voltage may be de- 10 transistor 34. Since the
flyback pulses are  rived from the junction point of the capa- 75 obtained
only after the horizontal deflection  citors 41 and 42, as previously
described. circuit has been operated by the direct   In the improved
circuit 50' shown in Fig. supply voltage from the power supply cir- 3, the
wired combination of the zener diode cuit 9, there is a need for a starting
signal 21, the transistor 22 and the holding circuit 15 for causing the
power supply circuit 9' to  consisting of the transistor 51 and the re- 80
perform its switching operation so that the  sistors 52 and 53, has the
same function as direct supply voltage is delivered when the  a thyristor
such as a silicon controlled rec- switch 23 is closed. The starting circuit
82  tifier and therefore the combination may is provided for this purpose.
The starting  be replaced by a silicon controlled rectifier. 20  circuit 82
includes therein, for example, a  In such a case, as shown in Fig. 6, the
gate 85 capacitorand an astable multivibrator. The  of the SCR 56 is
connected with the junc- astable multivibrator is operated only dur- tion
point of the resistor 19 and 20, the ing the period of time for which the
charg- cathode with the earth, and the anode with ing current due to
closure of the switch 23  the base of the transistor 34 or any one of 25 is
flowing into the capacitor so that the  the points A, B, C shown in Figs. 2
and 5 90 transistor 34 is supplied with a starting sig-  or with point D in
Fig. 5. nal to perform its switching operation.   In the' above
description, the abnormally The circuit configuration and the opera- high
voltage preventing circuit is described tion of the abnormally high voltage
pre- as such a type that it has a switching ele- 30 venting circuit 50
shown in Fig. 5 are the  ment which connects the control circuit for 95
same as those of the circuit 50 shown in  the chopper circuit, including
the pulse Fig. 2. The only feature of difference is width modulating
circuit and the exciting that since the power supply circuit 9' is circuit,
with the earth. However, the in- operated through the feedback of the out-
vention is not limited to such a type, .but 35 put of the horizontal output
circuit 13, the  any kind of an abnormaly high voltage pre- 100 output of
the power supply circuit can be  venting circuit of such a type that
renders continuously blocked without holding the  the control circuit
inoperative when an ab- conductive state of the transistor 22 in the
normally high voltage is induced so that case where the abnormally high
voltage lasts  the chopping operation of the chopper cir- 40  for a period
longer than the peroid deter-  cuit is stopped falls within the scope of
the 105 mined by the time constant of the horizon-  invention as claimed.
Since a continual tal deflection circuit 15. In the embodi-  control in the
current path of the chopper ment shown in Fig. 5, the voltage propor-
circuit is not directly made, a switching tional to the high voltage is
derived from device of large current capacity and high 45  the tertiary
winding 43 of the flyback  breakdown voltage is not necessitated.    110'
transformer 14, but it may also be taken out at the junction point 44 of
the voltage    WHAT WE CLAIM IS:- dividing capacitors 41 and 42, as shown
by    1. An abnormally high voltage pre- a dot-and-dashed line as assumed
wiring in  venting circuit for a television receiver 50 Fig. 5. It is also
possible to connect the  comprising a stabilized power supply circuit 115
collector of the transistor 22 with any one  of switching type having a
chopper circuit of the points A, B and C as in the above  and a control
circuit for controlling the embodiments. Also, if in this embodiment
switching operation of said chopper circuit the collector of the transistor
22 is connec- so as to generate a stabilized output voltage 55  ted with
the point D, the conduction of the  from the power supply circuit, and a
hori- 120 transistor 22 cuts the control signal to the  zontal deflection
circuit having a horizontal transistor 34. Consequently, the switching
output circuit and a flyback transformer, operation of the power supply
circuit 9' is said horizontal deflection circuit receiving not performed
and the power supply circuit the stabilized output voltage of said power 60
delivers no output voltage. Thus, the same  supply circuit, supplying a
current to' a 125 effect can be obtained by connecting the  horizontal
deflection coil, and also supply- collector of the transistor 22 with the
ing a high voltage to an anode of a picture point D.
tube through said flyback transformer;, said The abnormally high voltage
preventing  abnormally high voltage preventing circiiit 



65  circuit 50 in Fig. 5 may be replaced by the  comprising first means for
deriving a vol- 130    Those shown in Fig. 2,as seen from Fig.'5.  improved
abnormally  high voltage pre- Fig. 5 is a concrete corresponding  Venting
circuit 50'shown in Fig.3 in Which to the'block diagram of Fig. 4. The
wave-  the switching element , i.e. the transistor 22 form  shaping circuit
-81 includes therein,  is provided with 'the holding circuit.  Even 5 for
-example, an integrating circuit which  in this case the collector of the
transistor             70 integrates the flyback pulses or the voltage  22
may be connected with any one of the proportional to the flyback pulse
signal so  points A, B,.C and d, instead of the base as to -generate a
saw-tooth signal for 'con-  of the  transistor 34, and the voltage pro-
trolling the switching -operation  of the  p0rtional to the high vote may
be de- 10 transistor 34. Since -the flyback pulses are  rived from 'the
junction point 'of 'the capa- 75 obtained only after the horizontal
deflection  citors 41 and 42, as previously describe. circuit has been
operated by the direct     In the improved circuit 50' shown in Fig. supply
voltage from the power supply cir-  3, the wired combination of the zener
diode cuit '9, there is a need for a starting signal  21, the transistor 22
and the holding circuit 15  for causing the power supply circuit 9' to
consisting of the transistor 51 and the re-    80 perform its switching
operation so that the  sistors 52 and 53, has the same function as direct
supply voltage is delivered when the  -a thyritor 'such as a silicon
controlled rec- switch 23 is closed. The starting circuit 82  tifier and
therefore the cOmbination' may is provided for this purpose. The starting
be replaced by a silicon controlled rectifier. 20  circuit 82 includes
therein, for example, a  In such a case, as 'shown in  fig.'6, the. gate
capacitor and an astable muitivibrator. The  of the SCR 56 is connected
with the junc- astable multivibrator is operated only dur-  tion point of
the resistor 19 and '20 the ing the period of time for which the charg-
cathode with the earth, and the anode with ing current due to closure of
the switch '23  the base of the transistor 34 or. any one of 25  is flowing
into the capacitor so that the  the points A, B, C shown in Figs. 2and 5
90 transistor 34 is supplied with a starting sig-  or with point D in Fig.
-5. nal to perform its switching operation.      In the above description,
the abnormally The circuit configuration and the opera-  high voltage
preventing circuit is describled tion of the abnormally high voltage pte-
as such a type that it has a switching ele- 30  venting circuit 50 shown in
Fig. 5 ate the  ment which connects the control circuit for 95 same as
those of the circuit 50 shown in  the chopper circuit, including the pulse
Fig. 2. The only feature of difference is  width modulating circuit and the
exciting that since the' power supply circuit 9' is  circuit, with the
earth. However, the in- operated through the feedback of the out-  vention
is not limited to such a .type, but 35  put.of the horizontal output
circuit 13, the  any kind of an abnormaly high voltage pre- 100 output of
the. power supply circuit can be  venting circuit of such a type that
renders continuously blocked without holding the  the control circuit
inoperative when an ab- conductive state of the transistor 22 in the
normally high voltage is induced so that case where the abnormally high
voltage lasts  the chopping operation of the chopper cir- 40. for a period
longer than the. peroid deter-  cuit is stopped falls within the scope of
the 105' mined by the time constant of the horizon-  invention as claimed.
Since a continual tal deflection circuit 15.  In the embodi-  control in
the current path of the chopper ment shown in Fig. 5, the voltage propor-
circuit is' not directly made, a' switching tional to the high voltage is:
derived from   device of large current capacity and high 45  the tertiary
winding 43 of the flyback  breakdown voltage is not necessitated.
transformer 14, 'but it may also be taken out at the junction point 44 of
the voltage    WHAT WE CLAIM  IS: dividing capacitors 41 and 42, as shown
by    1. An abnormally  high voltage. pre=- a dot-and-dashed line as
assumed wiring in  venting circuit for a television receiver 50' Fig. 5. It
is also possible to connect the  comprising a  stabilized power supply
circuit 115 collector of the transistor 22 with any one  of Switching. type
having a chopper circuit of the points A, B and C as in the above  and a
control circuit for controlling the embodiments.' Also, if in this
embodiment  switching operation of said chopper circuit the collector of
the transistor 22 is connec- so as to generate a stabilized Output voltage
55 ted with the point D, the conduction of the  from the power supply
circuit, and a hori- 120 transistor 22 cuts the'control signal to the
zontal deflection circuit having a horizontal transistor 34.
Cozisequently,' the switching  output circuit and a flyback transformer
operation of the power supply circuit 9' is  said hoizontal deflection
circuit receiving not performed and the'power supply circuit' the
stabilized output voltage of said  power 60  delivers no output voltage.
Thus, the same  supply circuit; supplying a current to a. 125' effect can
be obtained by connecting the horizontal deflection coil, and also supply-
collector of the transistor 22 with  the ing  a high voltage to an anode of
a picture point D tube Through said flyback transformer said 



The abnormally high voltage preventing  abnormally high voltage. preventing
.circuit 65' circuit 50 in Fig 5 may be replaced by 'the  comprising first
means; for deriving a vol- 130    1,570,313 tage proportional to said high
voltage and  ing circuit as claimed in Claim 7, wherein for detecting
whether or not the derived  said rectifying device includes a diode pro-
voltage exceeds a predetermined level and, vided in a relation of series
with'the out- second means connected with said first put of said first
means and a capacitor 5 means for operatively controlling said con-
provided at the output 'side of said diode  70 trol circuit to stop until a
further inten-  and in relation of parallel with the output tional.
starting operation is effected, the  of said first means; said switching
device switching operation of said chopper circuit  includes a zener diode
connected at one when the -voltage: generated by said first  end thereof
with said rectifying device and .10  means exceeds the predetermined level.
a first transistor whose base is connected  75 2. An abnormally high
voltage prevent-  with.the other end of said zener'diode, a ing circuit as
claimed in Claim 1, wherein  collector. to emitter circuit: of said fist
said second means includes a maintaining  transistor being connected
between said device for maintaining the operation of  control circuit and
the earth; and said hold- 15  stopping the switching operation of said  ing
device includes a second transistor  80 chopper circuit.
whose 'base is connected with the collector 3.  An abnormally 'high voltage
prevent-  to emitter. circuit  of said first transistor, a ing circuit as
claimed in Claim 1 or 2,  collector to emitter circuit of said second
wherein said second means includes a  transistor being connected at one end
there- 20  switching device. operatively rendered con-  of with -said base'
of the second transistor 85 ductive for operatively connecting said con-
through a resistor and connected at the trol circuit with the earth when
said vol-  other end with the base of 'said first: tran- tage generated by
the first means exceeds  sistor and with the earth through another the
predetermined level.                   resistor. 25    4. An abnormally
high voltage prevent-    9. .-An abnormally high voltage prevent- 90 ing
circuit as claimed in Claim 3, wherein  ing circuit as claimed in claim 3,
wherein said switching device includes.a zener diode  said switching device
includes a silicon connected at one end thereof with said first  controlled
rectifier' having a gate, an anode means and a transistor whose base is
con-  and a cathode connected respectively with 30  nected with the other
end of said zener  said first means, said control circuit and  95 diode, a
collector to emitter circuit of said  the earth. transistor being connected
between said    10.. An abnormally  high voltage pre- control circuit and
the earth.             venting circuit as claimed in claim  9, 5. An
abnormally high voltage pre-  wherein said first means includes a rectify-
35  venting circuit as claimed in Claim 3 when  ing device for rectifying
said voltage pro- 100 appendant to Claim 2, wherein the main-  portional to
said high voltage: taining device is operable to maintain the   11. An
abnormally high' voltage pre- conductive state of said switching device to
venting circuit as claimed in claim  10, maintain the control circuit
connected to  wherein said' rectifying device includes a 40  the earth.
diode provided in a relation of series with 105 6. An abnormally high
voltage pre-  the output of said first means and a capa- venting 'circuit
as claimed in Claim  5,  citor provided at the output side of' said wherein
said switching device includes a  diode and in a relation of parallel with
the zener  diode connected at one end thereof  output of said first means.
45  with said first means and a first transistor   12. An abnormally 'high
voltage pre- 110 whose base is connected with the other  venting circuit as
claimed in any preceding end of said zener diode, a collector to emit-
claim, wherein said'first means includes a ter circuit of said first
transistor being con-  tertiary winding provided on said flyback nected
between said control circuit and the  transformer. 50  earth, and said
maintaining device includes    13. An abnormally high voltage pre- ll5 a
second transistor whose base is connected  venting circuit as claimed in
any preced- with the collector to emitter circuit of said  ing claim,
wherein said first means includes first transistor,. a collector to emitter
circuit  a junction point of voltage dividing capa- of .said second
transistor being. connected  citors provided at 'output of said horizontal
55  at one end thereof with said base of the  output circuit.          '
.120 second transistor through a resistor and    14, An abnormally high
voltage pre- connected at the other end with the base of  venting circuit
as. claimed in- claim  1, said 'first transistor and with. the earth
wherein said second means includes a de- through another resistor.
vice for producing, in. response to an out- 60    7. An abnormally
highvoltage prevent-  put of the horizontal output circuit, a con- 125 ing
circuit as claimed in claim .5 wherein  trol signal to be applied to the
control cir- 



said first means includes a rectifying device cuit for making the control
:circuit control for rectifying said voltage proportional to  the switching
operation of the chopper said high voltage.
circuit. 65    8. An abnormally high voltage prevent-  :15. An abnormally
high 'voltage pre- 130    7                                       1,570,313
7 venting circuit as claimed in claim  l,  which said control circuit
includes a pulse wherein the control circuit comprises a  width modulating
circuit having a first tran- pulse width modulating circuit for produc-
sistor the emitter of which is connected ing a pulse output of a desired
pulse width  with a power supply, the base of which  55 5 and an exciting
circuit receiving as an in-  receives a control input signal and the col-
put the output of said pulse width modula-  lector of which delivers a
pulse output of ting circuit for controlling the switching  a desired pulse
width; an exciting circuit operation of said chopper circuit in accord-
which receives as an input the output of ance with the pulse width of said
input.  said pulse width modulating circuit and  60 10    16. An abnormally
high voltage pre-  controls the switching operation of said venting circuit
as claimed in claim 15, hav-  chopper circuit in accordance with the ing a
switching device operatively rendered  pulse width of said input; a
waveform shap- conductive by the control signal for opera-  ing circuit
which receives a voltage pro- tively connecting the pulse width modula-
portional to an output voltage of said hori- 65 15 ting circuit or the
exciting circuit with the  zontal deflection circuit and delivers said
earth for stopping the operation thereof.    control input signal; and a
starting circuit 17. An abnormally high voltage pre-  which supplies a
starting signal for starting venting circuit as claimed in claim  16,  said
power supply circuit to said base of wherein said second means further
includes  said first transistor; wherein said first means 70 20  a
maintaining device for maintaining the  includes a tertiary winding
provided on said conductive state of said switching device.   flyback
transformer, and a rectifying device 18. An abnormally high voltage pre-
having a diode connected in series with the venting circuit as claimed in
claim  1,  output of said tertiary winding and a capa- wherein said first
means includes a tertiary  citor provided at the output side of said 75 25
winding provided on. said flyback trans-  diode and connected in parallel
with the former and a passive network including a  output of said tertiary
winding; and said resistor and connected to said tertiary wind-  second
means includes a switching device ing for generating said voltage
proportional  having a zener diode connected with said to said high voltage
across said resistor.  rectifying device and a second transistor 80 30
19. An abnormally high voltage pre-  with a base, a collector and an
emitter venting circuit as claimed in claim  1,  connected  respectively
with  said zener wherein said first means includes two vol-  diode, said
emitter of said first transistor tage dividing capacitors connected in
series  and the earth, and a maintaining circuit provided at output of said
horizontal out-  having a third transistor with a base, an  85 35  put
circuit and a passive network includ-  emitter and a collector connected
respec- ing a resistor and connected to a junction  tively with said
collector of said second point of said capacitors for generating said
transistor, said collector of said second voltage proportional to said high
voltage  transistor through a resistor, and said base across said resistor.
of said second transistor as well as the 90 40    20. An abnormally high
voltage pre-  earth through another resistor. venting circuit as claimed in
claim 1, in    22. An abnormally high voltage pre- which said control
circuit includes a tran-  venting circuit for a television receiver,
sistor; wherein said second means is con-  substantially  as  hereinbefore
described nected with one of the base, emitter and  with reference to and
as shown by Figures 95 45  collector of said transistor and includes a  3
to 6 of the accompanying drawings. device for controlling said transistor
to be inoperative when said voltage proportional          J. A. KEMP & CO.,
to said high voltage exceeds the predeter-        Chartered Patent Agents,
mined level.                                          14 South Square, 50
21. An abnormally high voltage pre-                   Gray's Inn, venting
circuit as claimed in Claim 1, in           London WC1R 5EU. Printed for
Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1980.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained.    


