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GB 2 070 899 B SPECIFICATION                                      be
operating in the region well below region 14. Manytelevision receivers
incorporated a high vol- Television display high voltage protection circuit
tage protection circuit which disables normal televi- sion receiver
operation should a fault condition arise 5   This invention relates to high
voltage protection  70 wherein the high voltage generated approaches val-
circuits for a television display system.          ues which would result
in the television receiver In a typical television display system, a high
vol-  being operated above isodose curve 12 in region 14. tage ultor
accelerating potential is applied to the  In a high voltage protection
circuit of a conventional final anode electrode of a picture tube to
accelerate  television receiver, a retrace pulse voltage, 10 an electron
beam generated at a picture tube    75 developed across a
flybacktransformer secondary cathode onto a phosphor screen. When the
electron  winding, is rectified and filtered to provide a DC vol- beam
impinges on the phosphor particles of the     tage representative of the
ultor accelerating poten- phosphor screen, the phosphor particles emit
visible  tial. A comparator compares the representative DC light. The
amount of visible light emitted by the  voltage with a reference voltage,
and activates a dis- 15 phosphor particles is a function of the magnitude
of   80 abling circuit, should the ultor accelerating potential, the ultor
accelerating potential. The higher the ultor  as represented by the
representative DC voltage, accelerating potential, the greater the phosphor
exceed predetermined value. emission at a given input signal level.
Relatively   For a high voltage protection circuit wherein the large ultor
accelerating potentials are therefore  only signal voltage applied to the
protection circuit 20 desirable in order to provide relatively high bright-
85 comparator is one representative of high voltage, ness picture tubes. In
a television receiver with a  characteristic disabling or trip curves such
as shadow mask type color picture tube, ultor accelerat-  dashed-line
curves 16 and 17 of FIGURE 3 may be ing potetials of 30 kilovolts are
typically generated  computed. Consider, for example, a particular televi-
for high brightness picture tubes.                 sion receiverwhich has a
trip curve 17 associated 25   Because the electron beams of a color picture
tube   90 with its high voltage protection circuit. Under normal are
accelerated to a relatively high velocity before  operating conditions of
ultor accelerating potential they impinge on the shadow mask and phosphor
and beam current, the high voltage developed at the screen, a certain
amount of X-radiation emission   ultorterminal at various beam current
levels is such accompanies the emission of visible radiation by the  that
the television receiver is operated below the 30 phosphor particles. Almost
all the emitted      95 curve 13, within the region 15, illustrated in
FIGURE X-radiation is absorbed by the picture tube glass  3. envelope and
faceplate and adjacent metallic struc-  Operating curve 13 is determined
experimentally tures such as the magnetic shield. Under normal    as
representing the maximum high voltage obtain- ultor accelerating potential
and beam current operat-  able at the ultor terminal for a given beam
current 35 ing conditions, the amount of X-radiation not  100 level under
normal operating conditions when all absorbed bythe picture tube and
adjacent structures  significant circuit componenttolerances and com- is
maintained at an extremely low level, quite insuf-  ponent value changes
with temperature are taken ficientto be harmful to any nearby observer of
the  into consideration. Curve 13 represents a typical television receiver.
operating curve of a television. The curve has a 40  To ensure that the
television receiver will not be    105 downward slope or tilt, showing
thatthe ultor operated, under fault conditions, at excessive emis-
accelerating potential developed by the high voltage sion levels of
X-radiation, a high voltage protection  circuit is reduced at higher beam
current levels. circuit is frequently incorporated in the television  If,
under a fault condition, the television receiver is receiver circuitry,
such that an abnormal display is  operated at a high voltage which takesthe
receiver 45 presented should the ultor accelerating potential  110
operation outside of region 15 and above the trip approach unacceptable
levels.                      curve 17, the high voltage protection circuit
activates A characteristic or isodose curve of high voltage or  the
disabling circuit to disable normal television ultor accelerating potential
versus ultor beam cur-  receiver operation. Thus, sincetrip curve 17 is
well rent may be computed for a particular television dis-  below the
isodose curve 12, normal television 50 play system. Such a typical isodose
curve is illus-    115 receiverdisplay cannot be maintained under trated in
FIGURE 3 as the curve 12. Operation of the  abnormal high voltage
conditions approaching the display system or television receiver in the
region 14  high voltage values of iosodose curve 12. above isodose curve 12
should be avoided in order    Typical high voltage protection circuits,
wherein a to ensure that the observer is not exposed to any  DC voltage
representative of the ultor accelerating 55 significant amounts of
X-radiation.            120 potential is applied to an input terminal of a
com- The amount of X-radiation emitted is a function of  parator, have
characteristic trip curves of the shape the product (U)[err], where U
represents the ultor  illustrated by the curves 16 and 17 of FIGURE 3. The
accelerating potential and I represents the ultor  trip curves exhibit a
relatively shallow slope or tilt beam current flowing out of the ultor
terminal, and  over a relatively wide range of beam current levels. 60 m,n
are positive numbers. Since the amountof   125 Trip curve 17 represents the
lower limitcurve of the X-radiation emission increases with increasing
ultor  disabling curve associated with the high voltage pro- beam current,
isodose curve 12 generally departs  tection circuitwhen componenttolerances
andvari- from a horizontal straight line such that at higher  ations of
component values with temperature are beam current levels, the television
receiver should  taken into consideration; whereas curve 16 repres- 65 be
operated at lower high voltage levels in order to   130 ents the upper
limit curve.    



GB 2 070 899 B     2 To avoid unnecessarily disabling normal televi-
abnormal display when said comparator is acti- sion receiver operation at
the lower beam current  vated; operating levels, the values of certain
critical corn-  means for coupling said ultor voltage and ultor ponents in
the high voltage protection circuit are  beam current sense voltagesto said
comparator to 5  selected such that the lower limit trip curve 17 is  70
activate said comparator so as to develop said dis- located above the upper
limit operating curve 13   abling signal when said ultorvoltage exceeds a
pre- even for low beam current levels near levels I, and [err]'  determined
level, said predetermined level varying Illustrated in FIGURE 3.
with variations in said ultor beam current sense vol- If the high voltage
protection circuit component  tage; and 10 values are selected to avoid
unnecessary or nuis-  75   a switch that is responsive to excessive ultor
beam ance disabling of those television receivers exhibit-  current and
which changes switching states when an ing a lower limit trip curve such as
curve 17, unsatis-  overcurrent fault condition occurs in said television
factory high voltage protection circuit operation may  display for
activating said comparatorto produce an be exhibited by other television
receivers. For exam-  abnormal display. 15 ple, in a given television
receiver with circuit com-  80   A feature of the invention isto enable the
high ponent values which differ from the nominal values  voltage protection
circuit to operate properly at both such that the upper limit trip curve 16
applies, this  lowand high beam current levels of operation. In an
television receiver could be operated under fault  embodiment an input
signal representative of the conditions at beam current levels greaterthan
12 in  magnitude of ultor beam current is applied to an 20 the crosshatched
region 11 of FIGURE 3, with high  85 input terminal of the comparator such
that for high voltage values above those of isodose curve 12 but  beam
current levels, the disabling circuit is ener- which are, nevertheless,
still below those of upper  gized at a lower high  voltage than for lower
beam limit trip curve 16.                               currentvalues
Because of the addition of beam cur- In practice, it is difficultto select
nominal high vol-  rent information to the comparator input, the charac- 25
tage protection circuit component values which will   go teristic trip
curves associated with the high voltage ensure disabling of normal
television receiver opera-  protection circuit including the upper limit
and lower tion under excessive ultor accelerating potential  limittrip
curves more closelyfollowthe slope ortilt conditions atthe high beam
current levels, yet not  of the upper limit operating curve 13, as
illustrated in resultin nuisance disabling at the low beam current  FIGURE
3 by the lower limit trip curve 19 and bythe 30 levels.
95 upper limit trip curve 18. Japanese Published Application SHO 53-128932,
A second feature of the invention is to incorporate published on 10
November 1978, which corresponds  into the high voltage protection circuit
an overcur- to Japanese Patent Application 5243570, and U.S.   rent
shutdown or disabling function which disables Patent 4,213,166, issued 15
July 1980 to Watanabe,  normal television display.under excessive beam cur-
35 discloses a high voltage protection circuit which dis-  100 rent loading
conditions even when the high voltage ables a horizontal oscillator circuit
when the high  generated is insufficient to otherwise energize the voltage
exceeds a predetermined value. However, if  disabling circuit. In an
embodiment, the over-current the beam current is low, the high voltage is
allowed  shutdown function is accomplished by applying the to rise to a
higher value before the horizontal oscil-  beam current representative
input signal to an input 40 lator circuit is disabled, since the production
of  105 terminal of an amplifier having its output terminal X-radiation
tends to be lower at low beam currents.  coupled to an input terminal of
the high voltage pro- In this way, the brightness of the display may be
tection circuit comparator. The biasing of the amp- increased.
lifier is such that the amplifier exhibits a given gain Although the device
shown in the Japanese publi-  characteristic over a substantial range of
beam cur- 45 cation produces a  display having high brightness, it  110
rent values below a pre-established beam current has the disadvantage that
it offers no protection  level. Operation of the amplifier in this manner
against excessive beam current, which may occur    introduces the required
tiltto the characteristic trip under fault conditions The instant invention
pro-  curves of the high voltage protection circuit in order vides both a
high brightness desplay and protection  that they more closely follow the
slope of the televi- 50 against excessive beam currents under fault condi-
115 sion receiver upper limit operating curve, as is tions. -
required to avoid nuisance disabling at the lower According to the
invention, there is provided a  beam current levels. If the-ultor beam
current protection circuit for a television display requiring an  exceeds a
preestablished level, the biasing changes accelerating potential and
drawing ultor beam cur-  such that the amplifier exhibits a substantially
differ- 55 rent from an ultor terminal, said circuit comprising a  120 ent
gain characteristic. Specifically, the amplifier :high voltage generator
responsive to an alternating  becomes biased near or at cutoff thereby
applying a voltage for developing said ultor voltage at said ultor
relatively large input voltage to the comparator in terminal;
order to energize the disabling crcuit at all beam means for developing a
sense voltage represena-  current levels exceeding the preestablished
level. 60 tive of said ultor voltage;                    125  In a specific
embodiment of the invention, the means for developing a sense voltage
representa-  amplifier biasing means includes a degenerative tive of said
ultor beam current; a comparator;    feedback path between the input and
output termi- means responsive to the activation of said com-  nals of the
amplifier, the feedback path being opera- paratorfor developing a disabling
signal when ener-  tive at beam current levels below the preestablished 65
gized by said comparator, so as to produce an  130 level. The degenerative
feedback is disabled when    
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GB2070899B the beam current exceeds the preestablished level,  The vertical
sync signals are applied to a vertical thereby substantially increasing the
gain of the amp-  deflection-circuit 37 which generates synchronized lifier
such that even slight further increases in the  vertical scanning current
in the vertical deflection beam current levell biases the amplifier into
cutoff.  winding Dy. 5   In the drawing:                              70
A horizontal deflection generator 32 generates FIGURE 1 illustrates, in a
functional block schema-  horizontal scanning current in horizontal
deflection tic form, a television display-system embodying the  winding DY
in order to scan the electron beams in the invention;
horizontal direction. Horizontal deflection generator FIGURE 2 illustrates,
in electrical schematic form, a  32 includes a horizontal oscillator 34
which applies 10 portion of the system of FIGURE 1 including a high    75
horizontal deflection rate switching signals to a hori- voltage protection
circuit embodying the invention;  zontal output stage 35. In response to
these horizon- and                                               tal
deflection rate signals, output stage 35 generates FIGURE 3 illustrates
various curves of high voltage  the required horizontal sawtooth scanning
current versus beam current associated with operation of  waveform in
deflection winding Dx. 15 the system of FIGURE 1 and the circuit of FIGURE
2.   80   To synchronize horizontal scanning with the pic- In a television
display system or television receiver  ture information of the composite
video signals, the 20, illustrated in FIGURE 1, video signal information
phase and frequency of horizontal oscillator 34 is is received by an
antenna 21 and applied to a tuner,  adjusted by a control voltage applied
from an auto- intermediate frequency circuit, and video detector  matic
frequency and phase control (AFPC) circuit 33. 20 22. The detected
composite video signals are applied  85 AFPC circuit 33 compares the
horizontal sync signal to luminance and chrominance processing circuit 23
waveform developed by synchronizing signal to provide video drive signals
to an electron gun  separator 36 with a waveform derived from horizon-
structure 90, schematically illustrated, of a color pic-  tal scanning,
such as the retrace pulse voltage ture tube 24. Color picture tube 24
includes a    waveform developed across horizontal deflection 25 metallic,
apertu red shadow mask 26 located adja-  go winding Dx. Any phase error
between the horizontal cent a phosphor screen 27 deposited on the face-
sync signal and the retrace pulse signal is detected plate of the picture
tube. Shadow mask 26 is inter-  by AFPC circuit 33 which generates a
control signal posed between the electron gun structure and the  to adjust
the phase and frequency of horizontal oscil- phosphor screen.
lator 34 so as to synchronize horizontal scanning 30  Electron gun
structure 90 comprises a cathode  95 with the picture information of the
composite video assembly 91 which generates three electron beams  signals.
and modulates the intensity of these beams in      To develop the ultor
accelerating potential, an accordance with the video signal information
pro-  ultor output terminal U of a high voltage generator vided by the
luminance and chrominance processing  30 is connected to the inner
conductive coating 28. 35 circuit 23. A grid electrode assembly 92, a
screen  100 Alternating current drive signals are applied to high electrode
assembly 93, and a focus electrode     voltage generator 30 along signal
lines 97 and 98. A assembly 94 aid in modulating, focusing and       DC
ultor accelerating potential is developed at ter- accelerating the emitted
electron beams toward the  minal U derived from these alternating current
drive phosphor screen 27 deposited on the faceplate of the  signals. In a
typical television receiver circuit, these 40 color picture tube. Final
acceleration of the electron   105 alternating current drive signals
correspond to the beams is provided by an anode electrode assembly  retrace
pulse voltage developed by the horizontal 95 which is maintained at a high
potential relative to  output stage 35 of horizontal deflection generator
32. the voltages applied to the other electrodes of the  However, a
separate high frequency signal electron gun structure. The high potential
or ultor  generator may alternatively be used to produce the 45
accelerating potential is developed across inner and  110 drive signals.
outer conductive coatings 28 and 29 deposited on   The electrons impinging
one the phosphor screen the funnel of picture tube 24. Spring contacts 96
then  and shadow mask flowto the inner conductive coat- apply this
potential to anode assembly 95.        ing 28 of picture tube 24 and
discharge the associ- The electron beams, generated by cathode        ated
ultor capacitance. To replenish the charge neut- 50 assembly 91, modulated,
focused, and accelerated   115 ralized on the ultor capacitance, beam
current flows by electrode assemblies 92-95, travel through the  from ultor
terminal U of high voltage generator 30 to apertures of shadow mask 26 to
impinge on the    the inner conductive coating 28. The amount of phosphor
particles of phosphor screen 27, causing  beam current flowing varies with
the intensity of the the particles to emit visible radiation. The electron
modulation of the emitted electron beams in accor- 55 beams, when in the
vicinity of the magnetic field  120 dance with the picture information of
the composite generated by a horizontal deflection winding Dx and  video
signals. a vertical deflection winding Dv, are deflected hori-  When the
electron beams impinge on the shadow zontally and vertically to scan a
raster on the phos-  mask and phosphor screen, X-radiation is emitted, phor
screen.                                     which, under normal operating
conditions of high 60  To synchronize raster scanning with the picture
125 voltage and beam current, is quite minimal. The information of the
composite video signals, the  amount of X-radiation emitted is a function
of both composite video signals are applied to a synchroniz-  the ultor
accelerating potential and the beam current ing signal separating circuit
36 which separates hori-  levels. zontal and vertical sync signals from the
picture  To prevent continued operation of television 65 information
portion of the composite video signals.  130 receiver 20 should the high
voltage, underfault con-    
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GB2070899B          4 ditions, exceed specified levels, high voltage and
capacitor 61 may be replaced by the distributed beam current information is
applied to a high vol-  capacitance of the picture tube conductive coatings
tage protection circuit 38 along respective signal  28 and 29 of FIGURE 1
if this capacitance is suffi- lines 39 and 40. High voltage protection
circuit 38  ciently large to filter outthe undesirable ripple vol- 5
detects the generation of excessive high voltage and   70 tage components
that may be developed at ultor applies a disabling signal to the television
receiver  terminal U. circuitry to produce an abnormal or blank picture
The retrace pulse voltage developed across hori- display. The disabling
signal may, for example, be  zontal deflection winding Dx is applied to
flyback applied to horizontal oscillator34 to increase the  transformer
primary winding 31a to develop retrace 10 oscillatorfrequency and produce
an unviewable dis-  75 pulse voltages in high voltage winding 31b and a
play, prompting the viewer to turn off the television  flyback transformer
secondary winding 31c. A DC receiver. Furthermore, for transistorized
horizontal  high voltage or ultor accelerating potential is output stages
and retrace pulse derived ultor      developed at terminal U from the
retrace pulse vol- accelerating potentials, increasing the horizontal  tage
developed across high voltage winding 31b 15 oscillatorfrequency may result
in decreasing the  80 when rectified by diodes 167-169 and filtered by
ultor accelerating potential below excessive, fault  capacitor 61. levels.
The DC path for ultor beam current flowing from FIGURE 2 illustrates a
portion of television display  ultor terminal U to ultor load 62 is through
high vol- system 20 of FIGURE 1, partially in electrical schema-  tage
winding 31b, originating at a +26 volt DC sup- 20 tic form, including a
detailed embodiment of high  85 plyterminal. The +26 volt DC supply
terminal is voltage protection circuit 38. In FIGURE 2, a source of
coupled to the bottom of high voltage winding 31b at alternating current
mains supply voltage 41 is     a terminal 88 through resistors 64 and 65. A
conven- applied to terminals 42 and 43 of a full-wave bridge  tional beam
limiter circuit 66 is coupled to the junc- rectifier 46. Coupled across
terminals 44 and 45 of  tion of resistors 64 and 65 at a terminal 86. A 25
bridge rectifier 46 is a filter capacitor 47. An unregu-   90 capacitor 63
is coupled to terminal 88 to filter the. lated DC supply voltage of,
illustratively, + 150 volts,  horizontal rate ripple voltage. The voltage
at termi- is developed at terminal 44 and applied to a voltage  nal 88 is
representative of the amount of ultor cur- regulator 48. Voltage
regulator48 develops a regu-  rent drawn by load impedance 62 from ultor
terminal lated B+ scanning voltage of, illustratively, +123  U. f, for
example, the ultor current increases, the 30 volts DC, at a terminal 50. A
filter capacitor 49 is  95 voltage at terminal 88 decreases due to the
increase coupled to terminal 50. The B + scanning voltage is  in current
flowing in resistor 64. applied to a horizontal output stage 35 of a
horizon-  A high voltage protection circuit 38 disables nor- tal deflection
generator 32 through the primary    mal television receiver operation under
fault condi- winding 31[err] of a horizontal orflybacktransformer   tions
such as during the generation of excessive 35 31.
100 high voltage. Protection circuit 38 includes flyback Horizontal output
stage 35 Includes a horizontal  transformer secondary winding 31c, a
transistor 68 driver transistor 51, a driver transformer 52, a hori-  for
amplifying a beam current signal, a comparator zontal outputtransistor 55,
a damper diode 56, a   transistor70, and a latching, disabling transistor
71. retrace capacitor 57, and an S-shaping or trace    A voltage divider
comprising resistors 161 and 162 is 40 capacitor 59 that is series coupled
with a horizontal   105 coupled across secondary winding 31c. The retrace
deflection winding Dx across horizontal output trans-  pulse voltage
devedloped across winding 31c is istor 55 and damper diode 56. A horizontal
oscillator  divided and applied to the anode of a rectifier 164 34,
synchronized by an automatic frequency and     through a resistor 163. The
retrace pulse voltage is phse control circuit 33, provides a horizontal
deflec-  rectified by rectifier 164 and filtered by a capacitor 45 tion
rate square-wave voltage to the base of driver   110 165 to produce a DC
voltage representative of transistor 51. Driver transistor 51 amplifies and
retrace pulse amplitude and thus of the ultor inverts the square-wave
voltage and applies itto the  accelerating potential. primary winding of
driver transformer 52. Collector  The voltage representative of ultor
accelerating supply voltage for driver transistor 51 is obtained  potential
is applied through a resistor 166 to the 50 from a +185 volt source through
a resistor 53. A  115 input emitter electrode ofcomparatortransistor70.
current limiting resistor 54 is series coupled with the  A +33 volt
reference voltage developed at a terminal base-emitter junction of
transistor 55 across the sec-  78 is applied through a resistor77 to the
input base *ondary winding of driver transformer 52.          electrode of
comparator transistor 70. The +33 volt The amplified and inverted
horizontal deflection  reference voltage is developed across a zener diode
55 rate square-wave voltage is applied by driver trans-   120 79, with
zener bias current supplied from B + termi- former 52 to turn on transistor
55 during the trace  nal 50 through a resistor 80. A diode 75 is coupled
interval and to turn off transistor 55 to initiate the  between terminal 78
and the emitter electrode of horizontal retrace interval. An RCfilter
network 89 is  comparator transistor70 with the cathode of diode coupled
across the base-emitter electrodes of hori-  75 being coupled to the
emitter electrode of com- 60 zontaloutputtransistor55.
125 paratortransistor70. A high voltage generator 30 comprises a high vol-
Comparator transistor70 and disabling transistor tage winding 31b of
flyback transformer 31, diodes  71 are of opposite conductivity types with
the collec- 167-169, an ultorterminal U and an ultor filter    tor of
transistor 70 coupled to the base of transistor capacitor 61. The ultor
load is represented schemati-  71, and the base of transistor 70 coupled to
the col- 65 cally in FIGURE 2 as an impedance 62. Filter   130 lector of
transistor 71,thereby forming a regenera-    
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GB 2 070 899       5 tive latching arrangement 60. The outputoremitter
A feature of the invention isto provide information electrode of disabling
transistor 71 is coupled to   regarding the magnitude of beam current to
com- horizontal deflection generator 32 at the base elec-  parator
transistor 70 in such a way that the charac- trode terminal A of horizontal
driver transistor 51.  teristic high voltage disabling or trip curves
associ- 5    Under norma high voltage and beam current      70 ated with
high voltage protection circuit 38 more operating conditions, diode 75 is
conducting         closely follow the slope of the high voltage operating
because the voltage developed across capacitor 165   curve of high voltage
generator 30, such as operat- is insufficient to reverse bias the junction
of diode  ing curve 13 illustrated in FIGURE 3. Without such 75. With diode
75 conducting, the voltage at the     beam current information present,
typical trip curves 10 emitter of comparator transistor 70 is one diode
vol-   75 for the high voltage protection circuit are rather flat tage drop
lower than the voltage at terminal 78,     or shallowly sloped, such as
illustrated in FIGURE 3 therby reverse biasing the base-emitter junction of
by curves 16 and 17. transistor 70. Comparator transistor 70 is noncon-
If the operation of high voltage protection circuit ductive, preventing any
base current from flowing in  38 is characterized by such flat-sloped trip
curves, 15 disabling transistor 71, maintaining transistor 71 in    80
tight tolerances must be imposed on the high vol- the off state.
tage protection circuit component values in order to Under a fault
condition, such as excessive high    obtain an upper limit trip curve
located entirely voltage, the voltage at the emitter electrode of com-
below the isodose curve 12 of FIGURE 3, while atthe parator transistor 70
increases sufficiently to at least  same time maintaining a lower limit
trip curve which 20 momentarily reverse bias diode 75 and to forward  85 is
located above operating curve 13 at all normal bias the base-emitter
junction of transistor 70. Out-  beam current operating levels. put current
flows from the collector electrode of      Beam current information may be
applied to com- comparator 70 to energize disabling transistor 71
parator transistor 70 as an amplified voltage and regeneratively turn on
latching arrangement 60   developed at the output collector electrode of
amp- 25 to maintain both transistors regeneratively conduct-   go lifier
transistor 68 and applied to the input emitter ing.
electrode of comparator 70 through a resistor 67. When disabling transistor
71 becomes energized     The beam current representative signal voltage
under a fault condition, the emitter current of disabl-  developed at
terminal 88 is applied to the input base ing transistor 71 flows into the
base of horizontal  electrode of amplifiertransistor 68 through a resistor
30 driver transistor 51, turning on the driver transistor.   95 83. Since
disabling transistor 71 is continuously con-     DC biasing of amplifier
transistor 68 is accomp- ducting due to the energization of latching
arrange-  lished by providing base current to the transistor ment 60,
horizontal driver transistor 51 is also main-  from the +33 volt terminal
78 through a resistor 81 tained in a continuously conducting state. The
hori-  and a resistor 82 of a biasing network 58. Collector 35 zontal
deflection rate switching voltage for horizon-   100 bias fortransistor 68
is obtained from bias source tal outputtransistor 55 can no longer be
developed.  +V through resistor 69. Degenerative or negative Horizontal
output transistor 55 is maintained in the  feedback for amplifier 68 is
provided as part of the off state and no horizontal scanning current is
gen-  biasing arrangement by coupling the input base erated in deflection
winding Dx. No retrace pulse vol-  electrode of transistor 68 to the output
collector elec- 40 tages are developed across the flyback transformer   105
trode by way of resistor 82 and a diode 84, with the windings and no ultor
accelerating potential is      cathode of diode 84 coupled to the collector
of trans- thereby generated. A blank picture is observed on    istor 68 and
the anode coupled to the junction termi- the phosphor screen of the picture
tube, thereby     nal 87 of resistors 81 and 82. When the negative
prompting the observer to turn off the television    feedback path is
established, current is shunted 45 receiver.
110 away from the base of transistor 68 to the collector When the
television receiver is turn off, B + vol  of the transistor by way of diode
84 in accordance tage is removed from terminal 50, deenergizing the   with
variations in the signal current flowing in resis- latch and enabling the
resumption of normal televi-  tor 83. sion receiver operation for
transitory fault condi-    By biasing amplifier 68 in the manner described,
50 tions.                                           115 characteristics
trip curves such as curves 18 and 19 A relatively large valued capacitor76
is coupled   of FIGURE 3 are obtained which have the requisite between
terminal 78 and the emitter electrode of     downward slope or tilt to
enable the trip curves to comparator transistor 70 to prevent a forward
bias-  more closelyfollow the slope of the operating curve. ing voltage
from being applied across the base-      Trip curves 18 and 19 are
characteristic of a fault 55 emitter electrodes of transistor 70 during a
transient  120 condition wherein, for example, voltage regulator48
condition such as may occur initially afterturning on  fails to maintain a
regulated B+ voltage at terminal the television receiver or during picture
tube arcing.  50. A capacitor 74 is coupled directly across the base-    At
beam current levels in FIGURE 3 below the level emitter electrodes of
transistor 70 to provide an RFI  I,, for circuits exhibiting a
characteristic trip curve 18, 60 pickup bypass during picture tube arcing.
An RC fil-  125 and below the level I,', for circuits exhibiting a ter
comprising a resistor 72 and a capacitor 73, each  characteristic trip
curve 19, the biasing of amplifier coupled across the base-emitter
electrodes of trans-  68 is such that the beam current signal voltage istor
71, provides filtering of the horizontal rate  applied from terminal 88 to
the base of transistor 68 square-wave voltage normally appearing at
terminal   maintains the amplifier in a nonlinear, saturated 65 A.
130 conduction operation.    



GB 2 070899 B      6 If amplifier 68 remains in saturated conduction
levels, the voltage atthe collector of transistor 68  has throughout the
range of normal beam current levels  increased sufficiently, relative to
the voltage at ter- obtainable during normal operation of the television
minal 87, to reverse bias diode 84, resulting in open reciever, a resultant
flat-sloped trip curve charac-  loop operation of amplifier 68. 5  teristic
such as the characteristic of curve 16 or curve   70   Becausethe open loop
gain of amplifier 68 is 17 is obtained. To introduce the desired downward
much greater than the closed loop negative feedback slope or tiltto thetrip
curve, the component values  gain, any further, slight increase in beam
current of biasing network 58, principally the values of resis   beyond the
level 13 or 13' resultsin relatively large tors 81-83, are selected such
thatfor beam current  increases in the output collectorvoltage of
transistor 10 levels greaterthan 11 or 1 ', amplifier 68 is biased out   75
68 that is applied to comparator 70. At beam current of saturation into
linear operation with a characteris-  levels beyond 13 or [err].
amplifiertransistor 68 tic gain established by the negative feedback from
becomes biased at or near cutoff. Thus, at beam cur- elements 82 and 84.
rent levels greaterthan 13 or 13', the characteristic trip With amplifier
68 biased into linear operation, the  curve associated with protection
circuit 38 assumes 15 output voltage at the collector of transistor 68  80
a very steep downward slope. The trip curve interse- increases with
increasing beam current levels      cts the operating curve very near the
beam current beyond I, or [err]. This increasing beam current signal
levels of 13 or l ' to turn on comparator transistor 70 output voltage is
applied to the emitter electrode of  and energize disabling transistor 71.
In this range of comparator transistor 70. As a consequence of the
operation, transistor 68 acts as a switch. Horizontal 20 increasing
positive voltage appliedto comparator 70   85 deflection generator 32 and
high voltage generator by the collector of transistor 68, comparator
transis-  30 are disabled, thereby stopping the flow of ultor tor 70 will
turn on at an increasing lower ultor vol-  current from terminal U. tage
during a fault condition, depending upon the    A capacitor 85 coupled
between the base and col- actual amount of beam current being drawn during
lector electrodes of transistor 68 filters the beam cur- 25 the condition.
A downward slop or tiltto the chrac-   90 rent representative signal and
prevents momentary teristic trip curve, such as curve 18 or curve 19, is
changes in beam current from unnecessarily emer- thereby introduced, as
illustrated in FIGURE 3. The  gizing latching arrangement 60, such as may
occur steepness of the slope is a function of the gai   of  dueto change;
in the picture information displayed. amplifier 68 when operated with
negative feedback    It is to e ri6ted that bias source +V and resistor 69
30 and may be readily adjusted by adjusting the values   95 may be omitted
if some other means applies a posi- of resistors 81 and 82.
tive voltage to the emitter of transistor 70 during The adjustment
capability available by using     conditionswhen ultor terminal U is short
circuited. biased amplifier 68 may include introducing a more  For example,
if the coupling between windings 31a shallow slope to the characteristic
trip curve of the  and 31c is relatively close, and the coupling between 35
protection circuit at the higher beam current levels.  100  winding 31b and
31c is relatively loose, winding 31c A trip curve exhibiting such a
shallower slope may  will still generate a voltage, even when ultor
terminal be desirable when the operating curve of the high  U is short
circuited. A greater number of turns in voltage generator exhibits a flat
or shallower sloped  winding 31 cwould also raise the voltage applied to
operating curve, such as may be produced by        the emitter of
transistor 70 during an ultor short cir- 40 generators having third
harmonicallytuned flybacck   105 cuit. transformers. To provide a shallower
slope to the    By incorporating into the high voltage protection
characteristic trip curve, an appropriate buffered  circuit an
appropriately biased amplifier or switch to inverting stage may be coupled
between amplifier   sense ultor   ent information, the sensitivity of the
transistor 68 and comparator transistor 70, or the  protection circuit to
high voltage shutdown over a 45 output of amplifier 68 may be coupled to
the invert   110 substantiaVI"ge of beam current levels may be ing input
terminal (base) of comparator transistor 70.  readily adjusted and an
overcurrent shutdown capa- A second feature of the invention isto provide
bility may be  readily provided. high voltage protection circuit 38 with an
overcur-  CLAIMS rent shutdown capability to disable high voltage     1. A
protection circuit for a television display 50 generator 30 when excessive
beam current is being   115 requiring an accelerating potential and drawing
ultor drawn from ultorterminal U, even when the ultor    beam current from
an ultor terminal, said circuit accelerating potential is not excessive.
Such an     comprising overcurrent condition may arise if the beam limiter
a high voltage generator responsive to an alternat- circuit fails to
operate properly, or during prolonged  ing voltage for developing said
ultorvoltage atsaid 55 picturetubearcintgwhenlargeamountsof current   120
ultortermina~l;   - are being drawn by ultorfilter capacitor 61 and load
means  developing a sense voltage representa- impedance 62.
tive of said ultor voltage; To provide an overcurrent shutdown capability,
means for developing a sense voltage represents- biasing network 58
decouples or disable  nega-     tive of said ultor beam current; 60 tive
feedback path between the input baseelectrode  125   a comparator, and the
output collector electrode of amplifiertrans-  means responsiveto the
activation of said com- istor 68 at all beam current levels exceeding a
prees  parator f 'developing a disabling signal when ener- tablished level.
For example, assume the amount of  gized by said comparator, so as to
produce an ultor current drawn from terminal U exceeds the    abnormal
display when said comparator is acti- 65 level I3 for 13'of FIGURE 3. Above
these beam current  130 vated;    



C   L       S                      GB2070899B          6 If amplifier 68
remains in saturated conduction   levels, the voltage at the collector of
transistor 68 has throughout the range of normal beam current levels
increased sufficiently, relativetothevoltage atter- obtainable during
normal operation of the television  minal 87, to reverse bias diode 84,
resulting in open reciever, a resultant flat-sloped trip curve charac-
loop operation of amplifier 68. 5  teristic such as the characteristic of
curve 16 orcurve   70   Becausethe open loop gain of amplifier68 is 17 is
obtained. To introduce the desired downward   much greater than the closed
loop negative feedback slope or tilt to the trip curve, the component
values  gain, any further, slight increase in beam current of biasing
network 58, principally the values of resis-  beyond the level 13 or 13'
results in relatively large tors 81-83, are selected such that for beam
current  increases in the output collector voltage of transistor 10 levels
greater than 1, or [err]', amplifier 68 is biased out   75 68 that is
applied to comparator 70. At beam current of saturation into linear
operation with a characteris-  levels beyond 13 or 13', amplifier
transistor 68 tic gain established by the negative feedback from  becomes
biased at or near cutoff. Thus, at beam cur- elements 82 and 84.
rent levels greater than 13 or 13', the characteristic trip With amplifier
68 biased into linear operation, the  curve associated with protection
circuit 38 assumes 15 output voltage at the collector of transistor 68  80
a very steep downward slope. The trip curve interse- increases with
increasing beam current levels       cts the operating curve very near the
beam current beyond 1[err] or [err],'. This increasing beam current signal
levels of 13 or 13' to turn on comparator transistor70 output voltage is
applied to the emitter electrode of  and energize disabling transistor 71.
In this range of comparator transistor 70. As a consequence of the
operation, transistor 68 acts as a switch. Horizontal 20 increasing
positive voltage applied to comparator 70   85 deflection generator 32 and
high voltage generator by the collector of transistor 68, comparator
transis-  30 are disabled, thereby stopping the flow of ultor tor 70 will
turn on at an increasing lower ultor vol-  current from terminal U. tage
during a fault condition, depending upon the     A capacitor 85 coupled
between the base and col- actual amount of beam current being drawn during
lector electrodes of transistor 68 filters the beam cur- 25 the condition.
A downward slop or tilt to the charac-   90 rent representative signal and
prevents momentary teristic trip curve, such as curve 18 or curve 19, is
changes in beam current from unnecessarily emer- thereby introduced, as
illustrated in FIGURE 3. The  gizing latching arrangement 60, such as may
occur steepness of the slope is a function of the gain of  due to changes
in the picture information displayed. amplifier 68 when operated with
negative feedback     It is to be noted that bias source +V and resistor 69
30 and may be readily adjusted by adjusting the values   95 may be omitted
if some other means applies a posi- of resistors 81 and 82.
tive voltage to the emitter of transistor 70 during The adjustment
capability available by using      conditions when ultorterminal U is short
circuited. biased amplifier 68 may include introducing a more  For example,
if the coupling between windings 31a shallow slope to the characteristic
trip curve of the  and 31c is relatively close, and the coupling between 35
protection circuit at the higher beam current levels.   100 winding 31b and
31c is relatively loose, winding 31c A trip curve exhibiting such a
shallower slope may  will still generate a voltage, even when ultor
terminal be desirable when the operating curve of the high   U is short
circuited. A greater number of turns in voltage generator exhibits a flat
or shallower sloped  winding 31c would also raise the voltage applied to
operating curve, such as may be produced by        the emitter of
transistor 70 during an ultor short cir- 40 generators having third
harmonically tuned flyback   105 cuit. transformers. To provide a shallower
slope to the     By incorporating into the high voltage protection
characteristic trip curve, an appropriate buffered  circuit an
appropriately biased amplifier or switch to inverting stage may be coupled
between amplifier    sense ultor current information, the sensitivity of
the transistor 68 and comparator transistor 70, or the  protection circuit
to high voltage shutdown over a 45 output of amplifier 68 may be coupled to
the invert-  110 substantial range of beam current levels may be ing input
terminal (base) of comparator transistor 70.  readily adjusted and an
overcurrent shutdown capa- A second feature of the invention is to provide
bility may be readily provided. high voltage protection circuit 38 with an
overcur-  CLAIMS rent shutdown capability to disable high voltage      1. A
protection circuitfor atelevision display 50 generator 30 when excessive
beam current is being   115 requiring an accelerating potential and drawing
ultor drawn from ultor terminal U, even when the ultor    beam current from
an ultor terminal, said circuit accelerating potential is not excessive.
Such an    comprising: overcurrent condition may arise if the beam limiter
a high voltage generator responsive to an alternat- circuit fails to
operate properly, or during prolonged  ing voltage for developing said
ultor voltage at said 55 picture tube arcing, when large amounts of current
120 ultor terminal; are being drawn by ultor filter capacitor 61 and load
means for developing a sense voltage representa- impedance 62.
tive of said ultor voltage; To provide an overcurrent shutdown capability,
means for developing a sense voltage representa- biasing network 58
decouples or disables the nega-  tive of said ultor beam current; 60 tive
feedback path between the input base electrode  125   a comparator; and the
output collector electrode of amplifier trans-  means responsive to the
activation of said com- istor 68 at all beam current levels exceeding a
prees-  parator for developing a disabling signal when ener- tablished
level. For example, assume the amount of  gized by said comparator, so as
to produce an ultor current drawn from terminal U exceeds the     abnormal
display when said comparator is acti- 65 level 13 for 13' of FIGURE 3.
Above these beam current  130 vated;    



means for coupling said ultor voltage and ultor  which said amplifier
includes means for providing beam current sense voltages to said comparator
to  negative feedback between said amplifier input and activate said
comparator so as to develop said dis-  output terminals, said negative
feedback becoming abling signal when said ultor voltage exceeds a pre-
inoperative when said ultor beam current exceeds 5  determined level, said
predetermined level varying    70 said predetermined level. with variations
in said ultor beam current sense vol-  10. A protection circuit according
to Claim 9 in tage; and                                          which said
negative feedback providing means a switch that is responsive to excessive
ultor beam  comprises the series arrangement of a diode and an current and
which changes switching states when an  impedance coupled between said
amplifier input 10 overcurrent fault condition occurs in said television
75 and output terminals. display for activating said comparator to produce
an  11. A protection circuit according to Claims 9 and abnormal display.
10, comprising a voltage divider, said ultor voltage 2. A protection
circuit according to Claim 1 in   sense voltage developing means being
coupled to a which said switch comprises an amplifier having    first
terminal of said divider, said amplifier output 15 said ultor beam current
sense voltage developed at    80 terminal being coupled to a second
terminal of said an output terminal of said amplifier, means for    divider
and said comparator input terminal being applying to an input terminal of
said amplifier an  coupled to a third terminal of said divider intermedi-
input signal representative of ultor beam current,  ate the other two
divider terminals. and means for biasing said amplifier into substan-   12.
A protection circuit according to Claim 11, 20 tially linear operation for
ultor beam current values    85 comprising a source of reference voltage
coupled to within a substantial, predetermined range and into  another
inputterminal of said comparator, said bias nonlinear switched operation
for ultor beam current  voltage being of greater magnitude than that of
said values without said predetermined range.            reference voltage.
3. Acircuit according to Claim 2 in which said      13. A protection
circuitsubstantially as hereinbe- 25 amplifier biasing means includes means
for establ-   go fore described with reference to Figure 2 or Figures 1
ishing a degenerative feedback path between said   and 2. input and output
terminals of said amplifier.      Printed for Her Majesty's Stationery
Office by The Tweeddale Press Ltd., 4. A circuit according to Claim 3 in
which said   Berwick - pon-upon-Tweed, 983. Published at the Patent
Officen, 25 Southampton Buildingis, London, WC2A IIAY, amplifier biasing
means includes means for decoupl-    from which copies may be obtained. 30
ing said degenerative feedback path between said input and output terminals
of said amplifier when said ultor beam currentvalues are without said pre-
determined range. 5. A circuit according to Claim 4 in which said 35
biasing means biases said amplifier into saturated conduction when said
ultor beam current values are without said predetermined range at one end
of said range and biases said amplifier near or at cutoff at the other end
of said range. 40 6. A circuit according to Claim 5 in which said biasing
means biases said amplifier near or at cutoff when said ultor beam current
exceeds a predeter- mined value for energizing said disabling signal
developing means during an overcurrent operating 45 condition of said
television display system. 7. A protection circuit according to any
previous claim, comprising a source of bias voltage, said bias voltage when
applied to an inputterminal of said comparator activating said comparator
so as to 50 develop said disabling signal in substantial inde- pendence of
the value of said ultor voltage sense voltage; and means responsive to said
ultor beam current sense voltage for applying said bias voltage to said
input terminal of said comparator only when 55 said ultor beam current
exceeds a predetermined level indicative of abnormal high voltage generator
operation. 8. A protection circuit according to Claim 7 in which said bias
voltage applying means comprises 60 an amplifier having an output terminal
coupled to said bias voltage source and to said comparator input terminal
and having an amplifier input termi- nal coupled to said ultor beam current
sense voltage developing means. 65 9. A protection circuit according to
Claim 8 in    


