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Japanese  vertical deflection current waveform will be Body Corporate of
5-1 1-chome Maru- well assured, providing that a'given output nouchi,
Chiyoda,-ku, Tokyo, Japan,do  current waveform, that is, the vertical de-
hereby declare the invention for which we  flection current waveform is
produced for a 5  pray that a patent may be granted to us, and  given
output voltage waveform. However,  50 the method by which it is to be
performed,  since both the resistance and inductance of to be particularly
described in and by the  the vertical deflection coil vary considerably
following statement:                   with the temperature, and hence the
impe- The present invention relates to a vertical dance of the vertical
deflection coil varies 10  deflection circuit for the cathode ray tube of
with the temperature, the linearity  of the  55 a television receiver.
vertical deflection current may not always A vertical deflection circuit
which im-  be assured by feeding the output voltage proves the vertical
linearity of an electro-  waveform back to the current source. to
magnetically deflected cathode ray tube is  compensate for the
non-linearity of the 15  disclosed in the Japanese Patent 572508  output
voltage waveform.               60 (Patent Publication '29906/69). The dis-
It is an object of the present invention to closed vertical deflection
circuit includes an  provide a deflection circuit which provides a
oscillation stage comprising a combination  stabilized compensation for the
non- of a capacitor, a first transistor which  linearity of the deflection
current waveform 20  functions as a constant current source to  and is not
affected by temperature changes.  65 supply a constant current to the
capacitor    According to the present. invention there during a vertical
scan period to produce a  is provided a vertical. deflection circuit for
voltage having a given rate of change across  an electromagnetically
deflected cathode the capacitor, and a second transistor which  ray tube of
a television receiver and com- 25  functions as a switch which is turned on
pnsing: a capacitor across which a saw-tooth  70 during the vertical
blanking period and  voltage wave is to be generated; a current turned off
during the vertical scan period to  source for supplying a substantially
constant restore' the charge voltage of the capacitor  current to  said
capacitor during a vertical from  the voltage level at the start of the
scan period to produce a linearly inceasing 30  vertical scan period to the
voltage level at or decreasing charge voltage across  said  75 the end of
the next vertical scan period. The  capacitor; capacitor. charge voltage
control disclosed vertical deflection circuit also in-  means including a
switch which is controlled cludes a vertical deflection coil, an amplifier
by a vertical synchronizing signal to be stage.'for amplifying the voltage
across the  turned on during a vertical blanking period 35  capacitor to
dnve the vertical  deflection  and turned  off during the vertical scan  80
coil, and a feedback circuit for differentiat-  period, said capacitor
charge voltage control ing the output voltage appearing across the  means
supplying a current to said capacitor vertical deflection  coil and feeding
the  during the vertical blanking period-to res- differentiated voltage
back to the transistor  tore- the charge voltage of said capacitor 40
forming the current source for improving  from a voltage level'
corresponding to the  85 the linearity of the vertical deflection coil,
end of the vertical scan period to a voltage In  the vertical deflection
circuit described  level corresponding to the start of the next above,
since the output voltage appearing  vertical scan period; a vertical
deflection across the vertical deflection coil is fed back  coil; means for
amplifying the saw-tooth 45  to the current source, the linearity of the
wave voltage developed across said capaci-  90    2
1 567 541                                  2 tor to feed .a saw-tooth wave
current to said  back. In Figure 1, a. positive feedback circuit vertical
deflection coil; and a feedback  for maintaining the oscillation at the
vertical circuit including detection means coupled to  frequency in the
absence of the vertical said vertical deflection coil to produce' a
synchronizing signal is omitted.- 



5  voltage waveform which is analogous to the    The capacitor 31 is
charged during the  .70 vertical deflection saw-tooth  wave current
vertical blanking period through transistor and supply means for supplying
the voltage  32 which is turned on during that period and   ' produced in
said detection means to said  turned  off during the vertical scan. period,
current source thereby to control the cur-  and it is discharged during the
vertical scan rent magnitude thereof for compensating  period through a
transistor 33.. Assuming  75 for non-linearity of said vertical deflection
that one end 'of the resistor 18 having its saw-tooth wave current.
other end connected  to the emitter of the The present  invention will now
be de-  transistor 33 is grounded instead of being. scribed in greater
detail with reference to  connected to the junction  point of' the 15  the
accompanying drawings, in which:      resistors 15 and 16, the collector
current of  80 Figure I is a circuit diagram for illustrat-  the transistor
33 would be constant and ing one embodiment of the present inven-  hance
the discharge current of the capacitor tion; and
31 would be'constant. As a result, the Figure 2 is a specific circuit
diagram for  voltage across the capacitor 31 would' de- 20  illustrating
another embodiment of the pre-  crease linearly resulting in a highly
linear  85 sent invention.                          saw-tooth voltage wave
at a node A. 'The Referring now to Figure 1, a television  transistor 33
would thus operate as a current signal received by an antenna 1 is
processed  source which draws  a constant discharge in a television signal
processing section 2  current from the capacitor 31. 25  which produces a
video  signal, a horizontal    Actually, however, a ripple voltage at the
90 synchronizing signal and a vertical synchro-  vertical frequency appears
across the feed- nizing signal at output terminals 21, 22 and  back
capacitor  17, which deteriorates the 23. The video signal is used to
intensity  linearity of the saw-tooth wave. Theoretical- modulate an
electron beam of a cathode ray  ly, the ripple voltage' can be suppressed
if 30  tube 3. A horizontal deflection circuit 4  the capacitance of the
capacitor 17 is infi-  95 controls the horizontal deflection of the  nite,
however in actual. practice,' this is electron beam  and a vertical
deflection  impossible. Furthermore ,  too large a capaci- circuit 5
controls the vertical deflection of  tance of the capacitor 17 would result
in the the electron beam.                        drawback that the time to
stabilize the 35    An oscillator stage 11 responds to the  picture during
a transient period of time 100 vertical synchronizing signal supplied to a
when a channel is changed or brightness is terminal 51 to produce a
saw-tooth wave  adjusted would be lengthened. If a resistor voltage at the
vertical. scanning frequency,  is used instead of the feedback capacitor 17
which is then applied to an amplifier 12. The  to. provide a direct
coupling, the resistance 40  amplifier 12 amplifies the saw-tooth wave
thereof must be large. Since the resistances 105 voltage to feed a
requisite amplitude of  of the resistors 15 and 16 connected in series
saw-tooth wave current to a vertical deflec-  with the vertical  deflection
coil 13 are tion coil 13. A  capacitor  14 serves to . chosen to be in the
order of several ohms in eliminate the D.C. component from  the  order to
prevent . any influence on the 45  vertical deflection current, and
resistors 15  vertical deflection current, the. amplitude of 110 and 16
having low resistance ensure that a  the saw-tooth wave voltage  developed
voltage waveform which is analogous to the  across the resistors 15 and 16
is small. vertical deflection current waveform is pro-  Accordingly,. a
sufficient amount of feed- duced across each of them. A capacitor 17  back
would not be  obtained if a high 50  serves to transfer the negative
feedback of  resistance were used instead of the capacitor 115 the
saw-tooth voltage waveform back to the  17. Therefore, it is difficult to
avoid  the amplifier 12 and' a resistor 18 serves to feed  deterioration.
of the linearity: of the saw- the saw-tooth voltage waveform which is
tooth wave by the negative feedback. analogous to the vertical deflection
current    The feedback through the capacitor 17 55  waveform'back to the
oscillator stage 11.  causes a downwardly convex distortion in 120 During
the vertical scan period, a saw-tooth  the saw-tooth wave which
generally.linearly wave current which decreases with time  decreases during
the.vertical scan period. flows through the vertical deflection coil 13.
Furthermore, the amplifier 12 itself causes a The negative feedback through
the capa-  downwardly convex distortion in the gener- 60  citor 17 serves
to stabilize the vertical  ally linearly decreasing saw-tooth wave due 125
deflection current while the feedback  .to the non-linearity  inherent in
the transis- through the resistor 18 serves to compensate  tors and the
capacitor 14. for any. non-linear distortion inherent in the    The
feedback of the saw-tooth wave operation of the amplifier 12 or non-linear
voltage which decreases with time to the 65  distortion introduced by the
negative feed-  emitter of the transistor 33 causes the 130    3
1 567 541                                         3 collector current of
the transistor 33 to  deflection coil 13. A capacitor 46 and a 



increase with time such that a distortion of  resistor 47 provide positive
feedback to opposite polarity to that of the above  maintain the vertical
oscillation even in the distortion is imparted to the saw-tooth wave
absence of a vertical synchronizing signal. 5   developed at the node A. In
this manner,    WHAT WE CLAIM  IS:                         70 the above
distortion is compensated as a      1. A  vertical deflection circuit for
an whole.                                      electromagnetically
deflected cathode ray A voltage waveform which is analogous to  tube of a
television receiver and comprising: the vertical deflection current is
produced at  a capacitor across which a saw-tooth voltage 10  the junction
point of the resistors 15 and 16  wave is to be generated; a current source
for  75 to insure the linearity of the voltage wave-  supplying a
substantially constant current to form. As a result. the linearity of the
said capacitor during a vertical scan period vertical deflection  current
waveform  is  to produce a linearly increasing or decreas- assured in spite
of the variation in the  ing charge voltage across said capacitor; 15
impedance of the vertical deflection coil 13  capacitor charge voltage
control means in-  80 due to a change in the temperature. On the  cluding a
switch which is controlled by a other hand, in the prior art circuit
described  vertical synchronizing signal to be turned on above, since it is
arranged to compensate for  during a vertical blanking period and turned
the non-linearity of the voltage waveform   off during the vertical scan
period, said 20   supplied to the vertical deflection coil, the  capacitor
charge voltage control means sup-  85 vertical deflection current will
change if the  plying a current to said capacitor during the impedance of
the vertical deflection coil  vertical blanking period to restore the
changes even though the non-linearity of the  charge voltage of said
capacitor from  a voltage across the vertical deflection coil is  voltage
level corresponding to the end of the 25   compensated for. As a result,
the non-  vertical scan period to a voltage level  90 linearity of the
vertical deflection current  corresponding to the start of the next would
not be compensated for. The present  vertical scan period; a vertical
deflection invention, on the other hand, compensates  coil, means for
amplifying the saw-tooth for the non-linearitv of the vertical deflec-
wave voltage developed across said capaci- 30  tion current waveform in a
stable manner.  tor to feed a saw-tooth wave current to said  95
Furthermore. since an oscillation wave-  vertical deflection coil; and a
feedback form of the oscillator stage comprising the  circuit including
detection means coupled to current source such as the transistor 33 is
said vertical deflection coil to produce a more stable to variation in the
magnitude of  voltage waveform which is analogous to the 35   components
than an oscillation waveform of  vertical deflection saw-tooth wave current
100 an oscillator stage including a time constant  and supply means for
supplying the voltage circuit comprising a resistor and a capacitor.
produced in said detection means to said means for adjusting the amount of
feed-  current source thereby to control the cur- back, which includes a
rheostat as the  rent magnitude thereof for compensating 40  resistor 18
may be eliminated.              for non-linearity of said vertical
deflection  105 It should be understood that when the  saw-tooth wave
current. distortion  in the linearity of the vertical    2. A vertical
deflection circuit according deflection current waveform affected by the
to claim  1, wherein said detection means cicuit between the capacitor 31
and the  comprises a low impedance element con- 45   vertical deflection
coil 13 is of opposite  nected in series with said vertical deflection  110
polarity to that described above, only the  coil. waveform fed back to the
transistor 33 need    3. A vertical deflection circuit according be
inverted.                               to claim  1, wherein said capacitor
charge Figure 2 shows a specific circuit diagram   voltage control means
comprises said switch 50  illustrating another embodiment of the ver-  and
a power supply connected in series with  115 tical deflection circuit of
the present inven-  said switch, whereby said capacitor is tion.
charged by said power supply when said Output transistors 41 and 42 are
driven by  switch is turned on during said vertical a driving transistor 43
so that the transistors  blanking period. 55   41 and 42 conduct during the
first half and    4. A  vertical deflection circuit for an  120 the second
half, respectively, of the vertical  electromagnetically deflected cathode
ray scan period. In order to stabilize the amplifi-  tube in a television
receiver and comprising: cation factor, a saw-tooth wave voltage  a
capacitor; a current source means for appearing at a junction point of the
resistor  supplying a current to said capacitor during 60   16 and the
vertical deflection coil 13 is fed  a vertical scan period to produce a
linearly  125 back to a predriving transistor 44 in a  increasing or
decreasing voltage across said negative phase through the capacitor 17.
capacitor: capacitor charge voltage control Also fed back in a negative
phase to the  means including a switch which is controlled predriving
transistor through a resistor 45 is  by a vertical synchronizing signal to
be 65  the output voltage supplied to the vertical  turned on during a
vertical blanking period  130   
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3 collector current of the transistor 33 to  deflection coil 13. A
capacitor 46 and'a increase with time such that a distortion of  resistor
47 provide positive' feedback to opposite polarity to that of the above
maintain the vertical  oscillation even in the distortion is imparted to
the saw-tooth wave  absence of. a vertical synchronizing signal. 5
developed at the node A. In this manner,    WHAT WE CLAIM  IS:
70 the above distortion is compensated as a    1. .A vertical deflection
circuit for an whole.                                   electromagnetically
deflected cathode ray A voltage waveform which is analogous to  tube of a
television receiver and comprising: the vertical deflection current is
produced at  a capacitor across which a saw-tooth voltage 10  the junction
point of the resistors 15 and 16  wave is to be generated; a current source
for  75 to insure the linearity of the voltage wave-  supplying.a
substantially constant current to form. As a result, the linearity of the
said capacitor during a vertical scan period vertical deflection current
waveform  is  to produce a linearly increasing or decreas- assured in spite
of the variation in the  ing charge voltage across said capacitor; 15
impedance of the vertical deflection coil 13  capacitor charge voltage
control means in-  80 due to a change in the temperature. On the  cluding a
switch which is controlled by a other hand, in the prior art circuit
described  vertical synchronizing signal to be turned on above, since it is
arranged to compensate for  during a vertical blanking period and turned
the non-linearity of the voltage waveform   off during the vertical scan
period, said. 20  supplied to the vertical deflection coil, the  capacitor
charge voltage control means sup-  85 vertical deflection current will
change if the  plying a current to said capacitor during the impedance of
the vertical deflection coil  vertical blanking. period to restore. the
changes even though the non-linearity of the  charge. voltage of said
capacitor from  a voltage across the vertical deflection coil is  voltage
level corresponding to the end of the 25  compensated for. As a result, the
non-  vertical scan period to a voltage level  90 linearity of the vertical
deflection current  corresponding to the start of the next would not be
compensated for. The present  vertical scan period; a vertical deflection
invention, on the other hand, compensates  coil, means for amplifying the
saw-tooth for the non-linearity of the vertical deflec-  wave voltage
developed across said capaci- 30  tion current waveform in a stable manner.
tor to feed a saw-tooth wave current to said  95 Furthermore, since an
oscillation wave-  vertical deflection coil; and a feedback form of the
oscillator stage comprising the  circuit including detection means coupled
to current source such as the transistor 33 is  said vertical deflection
coil to produce  a more stable to variation in the magnitude of  voltage
waveform which is analogous to the 35  components than an oscillation
waveform of  vertical deflection saw-tooth wave current 100 an oscillator
stage including a time constant  and supply means for supplying the voltage
circuit comprising a resistor and a capacitor,  produced in said detection
means to said means for adjusting the amount of feed-  current source
thereby to control the cur- back, which includes a rheostat as the  rent
magnitude thereof for compensating 40  resistor 18 may be eliminated.,
for non-linearity of said vertical deflection  105 It should be understood
that when the  saw-tooth wave current. distortion in the linearity of the
vertical    2. A vertical deflection circuit according deflection current
waveform affected by the  to claim 1, wherein  said detection means cicuit
between the capacitor 31 and the  comprises a low impedance element con- 45
vertical deflection coil 13 is of opposite  nected in series with said
vertical deflection  110 polarity to that described above, only the  coil.
waveform fed back to the transistor 33 need    3. A vertical deflection
circuit according be inverted.                             to claim 1,
wherein said capacitor charge Figure 2 shows a specific circuit diagram
voltage control means compnses said switch 50  illustrating another
embodiment of the ver-  and a power supply connected in series with  115
tical deflection circuit of the present inven-  said switch, whereby said
capacitor is tion.                                    charged by said power
supply when said Output transistors 41 and 42 are driven by  switch is
turned on. during said vertical a driving transistor 43 so that the
transistors  blanking period. 55  41 and 42 conduct during the first half
and    4. A vertical deflection circuit for an  120 the second half,
respectively, of the vertical  electromagnetically deflected cathode ray
scan period. In order to stabilize the amplifi-   tube in a television
receiver and comprising: cation factor, a saw-tooth wave voltage  a
capacitor; a 'current source means for appearing at a junction point of the
resistor  supplying a current to said capacitor during 60  16 and the
vertical deflection coil 13 is fed  a vertical scan period to produce a
linearly  125 back to a predriving transistor 44 in a  increasing or
decreasing voltage across. said negative phase through the capacitor 17.
capacitor; capacitor charge voltage control Also fed back in a negative
phase to the  means including a switch which is controlled predriving
transistor through a resistor 45 is  by a vertical synchronizing signal to
be 



65  the output voltage supplied to the vertical  turned on during a
vertical blanking period  130    4                                        1
567 541                                          4 and turned off during
the vertical scan period, said capacitor charge voltage control means
supplying a current to said capacitor during the vertical blanking period
to res- 5   tore the voltage across said capacitor from a voltage level
corresponding to the end of the vertical scan period to a voltage level
corresponding to the start of the vertical scan period, so that a
saw-tooth wave 10   voltage is generated across said capacitor; a vertical
deflection coil connected to receive a saw-tooth wave current corresponding
to the saw-tooth wave voltage generated across said capacitor; and a
feedback circuit con- 15   nected between said vertical deflection coil and
said current source for controlling the current supplied to said capacitor
from said current source, said feedback circuit includ- ing detection means
coupled to said vertical 20   deflection coil to produce a voltage wave-
form which is analogous to the saw-tooth wave current and supply means for
sup- plying the voltage waveform produced in said detection means to said
current source 25   so that the current supplied to said capacitor by said
current source gradually increases in the vertical scan period thereby
compensat- ing for non-linearity of said saw-tooth wave current. 30     5.
A vertical deflection circuit according to claim 4, further comprising
means for amplifying the saw-tooth wave voltage gen- erated across said
capacitor and feeding the saw-tooth wave current corresponding to 35  the
amplified saw-tooth wave voltage to said vertical deflection coil. 6. A
vertical deflection circuit for an electromagnetically deflected cathode
ray tube of a television receiver constructed and 40   arranged  to
operate  substantially  as hereinbefore described with reference to the
accompanying drawings. 7. A  television receiver including an
electromagnetically deflected cathode ray 45  tube and a vertical
deflection circuit accord- ing to any one of claims 1 to 6. J.A. KEMP &
CO., Chartered Patent Agents, 50               14 South Square, Gray's Inn,
London WC1R 5EU. Printed for Her Majesty's Stationery Office, by Croydon
Printing Company Limited. Croydon, Surrey. 1980. Published by The Patent
Office. 25 Southampton Buildings, London. WC2A lAY, from which copies may
be obtained    


