VI DEO DI SPLAY APPARATUS This invention relates to video displa a%ar at us,
and in particular, to projection-type video display appast
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ray tubes. 1 audience viewing angle in order to enlarge the acceptable viewing
20 region about the front of the screen.
In order to form a final enlarged image of sufficient
brightness that viewing is acceptable under normal room lighting,
it is necessary that the individual cathode ray tube be operated at
. high brightness levels, -corresponding to high levels of electron
25 beam current density. Loss or reduction of horizontal or vertical .
deflection or scan of any or all of the cathode ray tube electron (.
beams will cause an undesirable concentration of electron beam
energy over a small region of the phosphor display screen of one
or more of the cathode ray tubes. This may cause permanent
30 damage to the display screen if the scan loss or reduction
condition persists for even a short time, and particularly when
horizontal scan loss occurs and a vertical line or spot (no vertical
or horizontal deflection) appears on the CRT screen. It is therefore
important that some form of protection circuit be provided that
35 quickly senses a loss or reduction of electron beam deflection and
responds in an appropriate manner, such as by blanking the
electron beam or beams, to prevent damage to the cathode ray
tubes.




U S. Patent No. 4,642,532 to Hoover discloses a projection TV deflection

| oss protection circuit wherein signals representative of vertical and

hori zontal deflection currents are sensed. In the event of a‘loss of either
of fhe horizontal or 5 vertlcal defl ection signal, a signal is generated to
di s&bl e the kine dri Ult a%@&j‘s&gf to blaﬁk out the CRT screen.
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condi ti on. current in the event of a loss of either the horizontal or vertical
deflection current. Additionally, the circuit includes a capacitor
20 that is maintained charged as long as horizontal - deflection is
produced. When horizontal deflection loss occurs, a negative
voltage that is developed in the capacitor is coupled to the control
grid of the CRT and the capacitor begins discharging slowly. The
negative voltage that is in the order of 200 volts insures beam
25 current blanking regardless of whether or not the kine drive
circuits are already disabled. In this way, fault protection
redundancy is provided. Advantageously, the capacitor is
maintained charged as long as horizontal deflection is produced
such that a loss of only vertical deflection but not of horizontal
30 deflection will not cause the capacitor to discharge. Therefore,
when a user turns off the receiver and the horizontal deflection is
. then lost, the capacitor voltage will provide beam current
blanking to protect against screen burn. Such protection is
- | provided even if prior to turning off the receiver the vertical
35 deflection has already been lost as a result of a fault condition.
This is so because vertical deflection loss, advantageously, does
not cause the capacitor voltage to discharge.



This is so because vertical deflection | oss, advantageously, does not cause

the capacitor voltage to discharge. 2 A vi deo di splay appar at us,
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enbodyi nga@gégv@fsoggrqtg% inn@emormal mode of operation and when any
one of the first and second signals is indicative of such fault
20 condition the video amplifier operates in a second mode of
operation. A grid electrode voltage at the grid electrode is
generated in an arrangement. As long as the first signal is
indicative of normal operation of the horizontal deflection current,
regardless of any fault in the vertical deflection current, the grid
25 electrode voltage generating arrangement operates in a normal
mode of operation. When the first signal is indicative of the fault
in the horizontal deflection current, the grid electrode voltage
generating arrangement operates in a second mode of operation.
FIGURES 1a and 1b illustrate a block and schematic
30 diagram of a portion of a projection-type video display apparatus
incorporating a protection circuit embodying aspects of the
invention.
Referring to the FIGURES 1a and 1b, a projection-type
video display apparatus, such as a television receiver,
35 incorporates three monochrome CRT's or kinescopes 10, 11 and
12.  Kinescope 10 illustratively produces red images, kinescope 11
produces green images, and kinescope 12 produces blue images.




Referring to the FIGURES |la and | b, a projection-type video display
apparatus, such as a television receiver, 3 5 incorporates three

nonochrome CRTs or Kkinescopes 10, 11 and 12. Kinescope 10 illustratively
prq ces red imges, Ki nesc@pe 11 produces greenifgages, and ki nescope 12
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currents in horizontal deflection windings 20, 21 and 22,
respectively. Horizontal deflection circuit 122 is coupled to a
20 primary winding 121 of a flyback or high voltage transformer
111. High voltage transformer 111 includes a load circuit supply
winding 31 which, via a diode D3 of a rectifying stage, produces a
voltage level +V; at a terminal 32. Voltage 1eve1'+V1 may
illustratively be of the order of +225 volts. Voltage level +V; is
25 DC-coupled to the cathodes of CRT's 10, 11 and 12, as described
, later on.
During the trace interval of a deflection cycle, a trace -
voltage V3; is developed across winding 31 of flyback transformer
111, in a well known manner.  Trace voltage V31 is, for example,
30 -28 volts. A diode D2 that is poled to be conductive during trace
is coupled between a terminal 31b of winding 31 and a common-
conductor or ground. Diode D2 couples trace voltage V3; across a
filter capacitor C5 for developing a positive voltage level +V,
across capacitor C5 at a terminal 31a of winding 31 that energizes
35 vertical deflection circuit 13. Voltage level +V, is approximately
+26 volts.
High voltage transformer 111 also includes a winding
42 for developing a retrace pulse signal HOR at the horizontal line



30 -28 volts. A diode D2 that is poled to be conductive during trace is
coupl ed between a termnal 31b of wi nding 31 and a common conductor or
ground. Diode D2 couples trace voltage V31 across a filter capacitor C5 for
devel opi ng a positive voltage Ievel +V2 across capacitor C5 at a termnal,

3la of wi nding 31 that enerqgizes vertical deflection, circuit 13. =
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emtter ol includes a diode D6 to a noninverting input terminal of a
comparator 72. An inverting input terminal of amplifier 72 is
coupled to voltage VRgr. When signal VERT is at normal operating

20 level, indicating normal vertical deflection, an output voltage V5
of comparator 72 is approximately 12 volts. When vertical
deflection fails, output voltage V3, becomes approximately zero
volts.

Signal HOR that is indicative of normal horizontal

25 scanning is coupled via a rectifying diode D4 to the emitter of a
transistor Q1 of fault detector 70. A capacitor C6 is coupled to the -~
collector of transistor Q1 and to a noninverting input terminal of a
comparator 71. The inverting input terminal of comparator 71 is
coupled to reference voltage Vygp through a voltage divider.

30 When signal HOR is produced, indicating normal horizontal
scanning, an output voltage V7; developed at an output terminal
71a of comparator 71 is greater than approximately +12 volts. On
the other hand, when signal HOR is missing, and is indicative of a
loss of horizontal scanning, voltage V4; is approximately zero

35 volts.

Voltages V7; and V4, are coupled to the bases of a pair
of transistors Q2 and Q3, respectively. The emitters of transistors
Q2 and Q3 are coupled together at a junction terminal 70a.



transistor QL of fault detector 70. A capa'ci"tor C6 is coupled to the

collector of transistor QL and to a noninverting input termnal of a
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+12 volts is prov1ded through a reswtor 25 from voltage. SWEEP-

LOSS, during normal deflection operation.

20 A transistor stage identical to the stage including -
transistor 51 is provided for each of the three CRT's of the
projection television system, as shown, each having their emitters
coupled to the collector output of an amplifier stage 50, these
connections not being ‘shown in detail. :

25 - . The output circuit of driver stage 55 includes a series

W, arrangement 29 formed by an inductor L1, a diode D10, an -
inductor L2, a resistor 27 and a resistor 28. Series arrangement
29 forms a collector load at the collector of transistor 51. A high
level amplified video signal is developed at the collector of
30 transistor 51. The output circuit of driver stage 55 also includes
opposite conductivity type emitter follower transistors 30: and 81
- forming a Class B amplifier with base inputs coupled to the
collector of transistor 51 across diode D10. The emitter output of
g | transistor 81 is coupled to the emitter output of transistor 30.

35 The high level amplified video signal is coupled from the emitter
output of PNP follower transistor 30 or of NPN follower transistor
81, which corresponds to an output terminal of driver stage 55, to
a cathode electrode 56 of image reproducing kinescope or CRT 10




projection tel evision system as shown, each having their emtters coupl ed
to the collector output of an anplifier stage 50, these connections not
bei ng shown in detail. 25 The output circuit of driver stage
55 includes a series arrangenent 29 formed by an inductor L1, a diode D10,
an inductor L2, a resistor 27 and a resistor 28. Series arrangenment 29
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receiver's filter capacitor C4, for example) a cathode voltage Vi of
CRT 10 is maintained at approximately +225 volts (no video signal

20 is now present). A grid voltage Vg that is developed at a control
grid of CRT 10 is maintained at a voltage that is not more positive
than +27 volts. The large voltage difference between the cathode
and grid of CRT 10 causes a cut-off condition to occur in CRT 10 in
which a beam current iggapm at the cathode of CRT 10 becomes

25 near zero. Voltage SWEEP-LOSS at zero volts protects CRT 10
against damage to its display screen even if ultor voltage U is ~
sufficiently large to produce a large beam current. This also
occurs should a SWEEP-LOSS occur when the television receiver is
still turned on.

30 Assume that, for example, a fault condition occurs
when the power to the television receiver is already turned on, or
when the user turns off the power to the television receiver, such
that voltage level +V; becomes substantially smaller than in
normal operation such as, for example, zero volts, but ultor

35 voltage U is still at a normal or substantially high level. When, for
example, the user turns off the television receiver, horizontal and
vertical deflection cease and voltage SWEEP-LOSS becomes near




receiver's filter capacitor C4, for exanple) a cathode voltage VK of CRT 10
I s mai ntai ned at approximately +225 volts (no video signal 20 is now
present). A grid voltage [err] that is devel oped:at:-a control grid of CRT
10 is maintained at a voltage that is not nore pOSItlve than +27 volts. The
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~ capacitance Cp provides self bias to CRT 10 that tends to cut-off
beam current igga M-
20 Had capacitors C4 and C8 not been coupled to tcrmmal
28a of stage 55 through a switch such as diode 60, a significant
drop in voltage level +V; might have caused beam current iggam
to flow to ground. Current igga) could flow through a main
current path that includes an emitter-base P-N junction of
25 transistor 81, because of an avalanche or breakdown condition: in
such P-N junction, and through capacitors C4 and C8, for example,
or through any other supply load that is coupled to terminal 32 of
capacitor C4. Therefore, the cathode voltage of CRT 10 would have
been too small to provide blanking of beam current iggaM.
30 Therefore, a small cathode-grid voltage difference would have
been formed in CRT 10 (not taking into account the operation of -
the protection circuit according to the invention embodied in
circuit 777 to be described below). The small cathode-grid
voltage difference in CRT 10 would have produced beam current
35 igpgam that would have caused damage to the screen of CRT 10,
when - deflection loss occurs. Due to the small value of capacitance
Cp, the response time for producing the cut-off condition in CRT
10 is, advantageously, short. '

S



1 5 picofarads. Thus, diode 60 produces a high output inpedance of video
driver stage 55 at the cathode el ectrode of CRT 10 relative to ground. The
hi gh out put inpedance that is determ ned by capacitance Cp brovides sel f
bias to CRT 10 that tends to cut-off beamcurrent [err]. 20
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SWEEP-LOSS is not generated at close to zero volts when vertical
scan loss occurs. Also, in a situation where a scan loss occurs

20 when one of the video amplifiers, for example one of transistors
51, develops a collector-to-emitter short, the cathode of the CRT
may be forced very close to ground, thus producing a beam
current at the critical time when deflection loss has occurred.

Deflection loss occurs as a result of, for example, the user's

25 turning-off the television receiver.

A circuit 777 of FIG. 1b having an input coupled from —
the horizontal deflection stage shown in FIG. la and coupled to the
supply voltage +V; and further having an output coupled to the
control grid of the CRT is provided. In particular, a circuit 777 is

30 provided for each of the three CRT's of the projection television
receiver, each having their inputs coupled to the signal HOR and
being coupled to the supply voltage +V; and having an output
coupled to the respective CRT grid. The circuit 777 provides a
degree of redundancy in those situations in which the SWEEP-

35 LOSS signal might not be adequate to protect the CRT screens
when an additional component failure, for example, a video
amplifier short, has occurred, in addition to the loss of sweep
during receiver turn-off. '



tel evi si on receivers because of ther'r, h| gh densr ty beam currénts. The
circuitry for addressing the prob)] emof: CRE:Screen damage shoul d be
redundant such that no one conponent failure causes the CRT screen to be
burped. 1 5 There are, however, situatjons wherein it is
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circuit ace E‘ﬂ t he Isnvernéb&:\qsls shown, yse ur n a Esto ectronrg
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arc. Line HOR is also utilized as the heater supply for the CRT
filaments. Capacitor 102 is a coupling capacitor that shifts the DC
20 component from ground level to about 200 volts, as shown by the
waveform at the anode of diode 104. Diode 104 serves as a
rectifier and peak clamper. '
The active component of the deflection loss protection
circuit, which may also be referred to as a "grid kicker" circuit, -
25 comprises a PNP transistor 106 whose base- emitter junction is
biased on during the negative portion of the signal HOR at the
junction of capacitor 102 and a resistor 108. Resistor 108 limits
the base current to transistor 106. During the transistor on-time,
current also flows from the 225 volt supply of voltage level +V;
30 through resistor R24 through the emitter-collector junction of
transistor 106. A capacitor 110 is charged, advantageously, over
only several cycles through transistor 106, zener diode 112, diode
114 and resistor 116. Zener diode 112 clamps the voltage at the.
CRT grid, in the embodiment shown, to approximately .27 volts
35 maximum during the charging process. After several cycles of
signal HOR, the voltage across capacitor 110 obtains a value near
200 volts and the collector voltage of transistor 106 is at +225 .
volts, approximately. At this point in time, zener diode 112 ceases
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hori zontal deflection stage shown in FIG |a, and which is indicative of
normal horizontal deflection operation, is supplied to resistor 100 and
series coupl ed capacitor 102. Signal HOR'1 0 typically raﬂges bet ween -5
volts and +25 volts, with +25 vol t peaks occurring during the horlzontal
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resistor Jﬁfg@rﬁﬁﬂpwgo‘aﬁg se, %Ee%% is“@ﬁfde?ﬁdﬁ Hz{raﬁﬁ' stor 106. A

capacitor 1 geousl ver only several cycles through
transi st drevestinge the éP@B’é‘SElZ Péﬂ’éoll %nﬂ"%sﬂ@%’éﬂtsli@“sz&‘l%r di ode
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conducti on because er conpr|5|ng 8 and 120
or

(resi storsignal HORodlisappeass, indicptingothes less wfchorizontal scan, the

collector voltage is pulled to ground by resistor 124. Capacitor

20 110 still has approximately 200 volts across it. The voltage at the
CRT grid and the anode of diode 114 tracks the 225 volt change at
the collector of transistor 106 and lowers from approximately +25
volts to about -200 volts. Diode 114 is now reversed biased. The
CRT grid then gradually increases toward ground at a time

.25 constant, in the preferred embodiment, of about 12.7 seconds
determined substantially by resistor 120 and capacitor 110.
Meanwhile, advantageously, no current is drawn from 225 volt
supply of voltage level +V; because transistor 106 and the
transistors 51 are turned off. The signal SWEEP-LOSS has become

30 approximately zero volts due to the loss of horizontal deflection
and there is no current path from the 225 volt supply of voltage
level +V; to ground now that transistor 106 is also nonconductive.
This condition normally, advantageously, maintains the 225 volt
supply on the cathode of the CRT until the filter capacitor C4 of

35 the 225 volt supply discharges from stray leakage, approximately
several seconds. Resistor 116 limits the current in zener diode
112 and diode 114 during kinescope arcs. Capacitor 126 is a
video bypass between the CRT cathode circuit and the grid. The
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calculation) is-selected to provide approxinmately 25 volts to the CRT grid,
an armount | ess than the zener value of .-27:wolts. This is 5 done to
prevent noise generation in the zener diode during nornmal receiver
opaLgtion. The transistor 106 is now saturated so that a collector to
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110. Meanwhi | e

advant ageousty, ,no current js drawn from 225 volt supply of
vol t age |e\9e|Vld,ff%?l?)[P3§,§C %éhl\érgﬁngth?“ ‘ifbd Met HEPET a‘f‘?ssicga&s 51 are
twrned of f amipléfierynedmpyisirg | @adsisdervoefbne 3 0. approxi mately zero volts
due t he | oss of hqgi [ a e ' e path from
t he 29’55 vol t supply gf‘ gﬁ%ggggﬁéégﬁff ert.r?g?%ljggpgu%% %8\% liéi'[ Iﬁt‘?ansi st or
106 is al séa GLGULIY 01 ARYs O [ S nGUmAE | Of DA sSSPy,
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Pt oxi mat BrgVidedcat adEuimal Segrsss BB Beptecio { 40 e GYeRbioT n zenar

di ode 112 erampleodarddsistbrr iylg devetoponen a¢mittef-epHectorr shogt,i she vi deo

bypass, (5) et \égﬂgc{oqeoﬂaﬁ?itsp&d%lc'vrlﬁij.'afpp%gcﬁ thm%rn'dd 'lew}r&? &m]s driving
transistor 30 on and providing a low voltage at the cathode of the
CRT. With a grid voltage of approximately 25 volts and a cathode
voltage near ground, a high beam current will be developed. Due
to the loss of horizontal sweep, during the receiver turn-off -

25 period, a vertical line may be developed near the center of -the
CRT screen, causing a burned phosphor, if the circuit 777 were not
provided. Circuit 777, however, prevents any damage to the CRT
screen, because as soon as horizontal deflection ceases, signal HOR
ceases to be provided to the base of transistor 106. The loss of

30 signal HOR turns transistor 106 off, and couples the positively
charged terminal of capacitor 110 to ground through resistor. 124.
Accordingly, the negatively charged terminal of capacitor 110,
which is coupled to the CRT grid through resistor 128, approaches
approximately -200 volts with respect to ground. Prior to

35 horizontal sweep-loss, the negative terminal of capacitor 110 had
been at approximately +25 volts with respect to ground.
Accordingly, the grid of the CRT is biased sufficiently negatively to
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conmbi nation of capacitor 126, capacitor 110 and capacitor 122 bypass ki ne
arc currents around transistor 106 and protect it fromdamage. During a
scan | oss, the scan | oss detectors shown in 5 FIG la will provide a
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current WI |1 be devENecmansgistort 06his Iofﬁsgmfingoﬂlezdnnal thateegpaaitori ng t he
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SCr een urne i f circuit 777

f ,
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scr een bswpplye oisvettageabvbbr+VqntlahngeﬂieectmorthaeaheSgndIsnal HOR ceases™
to b rovi d&&ato g%e bas ¢ nsistar 106, The | f 30 signal HOR
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Prior to 3lsin K |‘£16\¢Paﬁﬂmlkﬁﬁf Fﬂﬁlﬂhé“mégathﬂ/éos-‘emﬁ sweeps Jdheiei tor 110

had been af ndPRafii t6Rigebind for fld 229 Wolf Sapply WRicH Makks the 225
20 volt supply discharge time constant several seconds.

The protection circuit 777 is simple in design, having
only one active device, transistor 106. No other active devices are
necessary, and the circuit need only be coupled to one supply
voltage, the 225 volt supply of voltage level +V; and does not

25 require any other low voltage supplies in order to operate since it
is controlled directly by signal HOR.

The use of Miller capacitance 122 simplifies the
horizontal pulse detection. Capacitor 122 is used to keep
transistor 106 in saturation during the retrace pulse portion of the

30 horizontal waveform HOR. The non-Miller RC product of capacitor
122 and resistor 124 is approximately 1.6 microseconds. The
transistor current gain, or 8, of transistor 106 exceeds 50, giving a
minimum Miller time constant of 280 microseconds, in the
embodiment shown. This gives less than 1/100 time constant of

35 collector voltage sag during retrace and a PNP turn-off time of less
than 10 horizontal lines when horizontal sweep is lost.
Accordingly, the use of Miller capacitance 122 simplifies the task
of sensing the presence of signal HOR and at the same time, allows
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Accordingly, the grid of the CRT i's b| ased “sufficiently negatively to 12

cut off the CRT and prevent any beam curremtfromflow ng, therefore

prot ecting the CRT phosphor from any danage:. The CRT protection circuit 777
s @dvantageous in a number of respects. The use of PNP transistor 106

rreans that the 5 transistor, is turned off when horizontal deflection |oss
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substantially negati Vﬁnﬁ%éﬁ%ﬂvankr{%ﬁ'ﬂfytﬁe Molrtgaﬁlé‘ﬁ ?g&llte% fBéF

occurs, W thou afau in th ecirc ransi s
turned of f Hsallaws the (grid (to,bei maintained; at tanpmxmaie byt 25 MeQ ts:| rcuitry

‘due to the dlﬁ‘iﬁﬁoﬁoﬁm:‘im ek fion 'vﬁtl'i‘ord%gbet i Sﬁ'ﬁ'&‘ f orhdrefore2> Vol t
supply i ch es t 5 20 wvolt waﬁgqt' me constant several
n

seconds U THRAZHBER. : Peam. cuItrnt £an %§ or PE*e Wn SaHHRRE only one
active devitcansistoanSi st dvakitfiumNbeahh @urreti itfe a1 GRTesans be modagady. and

the circuit danl o S volta he 225 volt supply
of voltage ‘P’Qg‘g th%[ grh oﬂ%ozg"éhl l‘gfglo‘bj&@qé la@péﬂ% ¢t @W oI t age
suppl i es i rvaltage leyebperate since it is controlled di rect I y by signal HOR

The use of MIler capgcid #hiffor il TRUbE (185 pEEVertOCREE Widthabl! $hat

detectjgn. paci I s"used to keep tra
dur i ng1 8het gt 84 egﬁ £orbe OW”& anélusgk Yhéei 2 drighl nagsdverveltRge The

non-M | | er lﬂcogdﬂdwtcmf offapeaird Gurfeid i dhé eV eiitObf %e&%@mw mat el {06
b emhs” 3o PR gl o L 0 St oLl 2 SRS,
t he as well as res1stors 118 and 120 providing a voltage d1v1der
circuit. During initial charging of capacitor 110 through transistor
20 106, the zener diode 112 is initially conductive, develops a voltage
across resistor 118 of approximately +27 volts and allows
capacitor 110 to charge quickly. Once the capacitor has charged,
however, the zener diode becomes nonconductive because of the
selection of the relative values of resistors 118 and 120 of the
25 voltage divider (approximately 25 volts across resistor 118), ‘and
N\ - the stored charge on capacitor 110 is placed substantially across
resistor 120 having a relatively high resistance. When horizontal
sweep-loss occurs, within a few cycles of the lost horizontal sweep
signal, transistor 106 turns off and the charge stored on capacitor
30 110 is placed on the grld of the CRT thereby blanking the CRT
.screen.

. In accordance with an aspect of the invention, circuit
777 utilizes -only the horizontal deflection signal HOR as an input
signal instead of the SWEEP-LOSS signal from the scan loss
35 detection circuit; whereas, the SWEEP-LOSS signal that is produced
when either horizontal or vertical scan loss occurs causes '
transistor 51 of the video amplifier to be disabled when either
horizontal or vertical scan loss occurs.  In addition to providing a

14



enbodi mrent shown. This gives less than 1/100 tinme constant of 3 5

collector voltage sag during retrace and a PNP turn-off time of |ess than

10 horizontal |ines when horizontal sweep is |lost. Accordingly, the use of

M|l er capacitance 122 si rrpllfles the task of sensi ng the presence of

si gnal and a t er.m nati on that

si gnal grge n® ﬁ?ﬂé‘@éﬁ!‘cypr‘g{% & rﬂSPaBT'BOBP% k‘BnQ situatign chere &

throug? Gﬁautkhmtn]gplm Potleethe gudca samplifierecircoitryieand Qhey venicaluch

circuit i own for_on ut a circuit is provided for each of the
deiectin Sty crr

grids 5 oM s 11 and 12, as would be evident to a person
of skill in the artAssumehthatadvuertical deﬂeMOprhsacocmrSc:lmlqne??? is

t hat gt r n pr 2 ts durin
nor rraF opergﬁéo O?hhg]%ﬁﬁepeu&l%k §f| ﬂﬁ%ﬁ? % f&?ﬁ%ﬁ‘.ea BFfr’rdjjfn beam )

current ckeamecwirentcan flawoin ﬂ’&t@b&%ﬂqﬁg qfr§H§P1§t 377510 SESUNim beam

Sgéﬁggih'ﬁa“ﬁ i ?‘*3§°?%°@“63‘*' q??”.m“g”"b L B Cer Lo event GRT
in_or reven
danage, ‘?“lil @ Vteﬁ'éc 6‘995’@ ﬁ’@lseof’ﬁurbea!%r}ge %“tﬁ??g/dﬁ) Pgh ‘

negative adwwabeann oﬁmtﬁn to flow o6 f mmmwrhusu beovanse: teansistonf S1

di 0k 011 a5, geftivel sfena) S%‘F‘E‘eﬁgs’sna&t'%&“?%%%ﬁlh%u T aivider .
circuit. llanking.i nif iaaicizenitr gimijanftoc gjrguitt d771w@st prexigedt tansi st or 20
106, the ﬁSHBdeoﬂﬁngnﬂ? l'anréﬁféﬁi:éo% 9& tﬁ@v i@PSf 3h¥ OCRAYE acr oss

resistor appr.oxi nately | qws capaci to 10 to charge

qui ckly. Wwhen Veriealpacan JoshacqurEede Andh SYel Fircyif e E‘érﬁéﬁ" refke "oecomesv
nonconducdijighgl Qﬁﬁﬂla?etdﬁthé 'SWEERPLOSS  Sif nhhﬂdv%l@ﬁddlﬁnvﬁiweﬁ'cﬁft ofsistors

119 530 500 e, oLPbrBE, i S TR Th B At By O
wbst ﬁgt : hmmfo:iml odsfleau;wtoncut?((mmadgoﬁ ondy afrione| mehs?mal eHORxnce.
horelnzont a%'?"{s]wgep Srfgna '{ of g‘rﬁgﬁus o?%#gid}uirltgeo ?yEﬁﬁeﬂ if h‘grrdlggstts?tored on
capaci t ordevelop this sufficiently large negative voltage, then the charge on
the capacitor would dissipate after a short interval of several time
20 constants. This is so because loss of vertical deflection would have
caused the capacitor to discharge. Therefore, the horizontal line
would appear on the CRT screen after several time constants.
When, subsequently, a user turns off the television receiver
(typically a horizontal line does not cause phosphor burn as
25 rapidly as a vertical line or spot), and then the horizontal sweep
disappears, because the capacitor that is similar to capacitor 110 —
is already discharged, a negative voltage at the control grid can no
longer be generated. Therefore, a beam spot will be formed at the
center of the screen for a brief instant in time, which is often
30 enough to cause CRT phosphor damage at the spot.

In accordance with a feature of the invention, the
horizontal sweep signal HOR is used instead as a signal such as the
SWEEP-LOSS signal as the input to the circuit 777. Should a
vertical sweep-loss occur at the same time that one of the video

35 amplifier transistors is shorted, the CRT screen would collapse to a
horizontal line, since horizontal sweep is assumed to be
maintained. When the user turns off the television receiver,
because of, for example, noticing the defect, loss of horizontal
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30 110 is placed on the grid of the CRT thereby blanking the CRT screen.

I n accordance with an aspect of the-inventizpn, circuit 777 utilizes only
the horizontal deflection signal HOR as an input signal instead of the

SVEER- LCSS signal fromthe scan loss 3 5 detection circuit; whereas, the
SVEEP- LCSS si gnal t hat isgfﬁ’duqed when either hofid:zontal or vertical scan
| oss occur sﬂﬂf&ml tsigmal; willotumn, off; iteansistep| 1906.e placingethgi sabl ed when
ei ther horirdpativie Qbltdgé t bif€dapachdr | PEG o ¢heé Sgridifgadil t(CRT,t0 providing a
14 degree of r.edundancy, this is alsq inporiant in a situation where a
fault occurleVEntigen beAm \suraent AIPw aBd dhPrafors yprayenting vorsaala

defl ection fcbm:lappearinlgsaurthetd:atten ofethe C(éR'I‘ﬂeéiwm,icdzemptitzzlsshce)ctié;lmfjs],c and
one 5 of t ifdeo Lfele: hranss s shorts. As expl ai ne ef ore,
beam cu$r eﬂpaic/atﬁgf ngﬁoh&é‘lt ﬁgelgbgg%céeﬁgfpsggir cuit 777, to ground through the
cathode circuitry, including the failed transistor 51. Should a verti cal
sweep-1oss occur, the faulty transistor 51 will allow beamcurrent to fl ow
to ground. Thus, because transistor 51 1 0 is defective signal SWEEP-LGCSS
cannot cause beam current blanking. |If a circuit simlar to circuit 777 was
provided to develop a sufficiently | arge negative voltage at the grid of
the CRT when vertical scan |oss occurred, and such circuit operated froma
~signal simlar to the SWEEP-LGCSS signal developed in'the circuit of 1 5
FIG la that is generated when either |oss of vertical or |oss of

hori zontal deflection occurs (instead of only fromthe signal HOR), and if
a capacitor simlar to capacitor 110 was charged in order to develop this
sufficiently | arge negative voltage, then the charge on the capacitor would
di$sipate after a short interval of several time 20 constants. This is so
because | oss of vertical deflection would have caused the capacitor to

di scharge. Therefore, the horizontal |ine would appear on the CRT screen
after several tine constants. Wen, subsequently, a user turns off the
tel evision receiver (typically a horizontal |ine does not cause phosphor
burn as 25 rapidly as a vertical line or spot), and then the horizontal
sweep ' ‘

/
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di sappéars, ~because.the capacitor that is simlar to capacitor 110 is

alr ' d._a negative voltage at the control grid c o_l anger be
genE"ﬂ’&ﬂW&l&&ﬂiﬂm a beam spot will be forned at the cent gr?:“gfsévﬁ’é?
screen eor sl Mfinstant in time, which is often 3 0 enough to cause

phosphor damaEe at the spot. 1n accordance with a feature of the invention,

t he hor| jeep signal HOR is used instead as a signal such as the
SWEEP- LGSS signal as].thg ividebd displidy dppdrdtds, 'dompsisimg:d a vertical

sweep-1o0ss occur at the sage ti t hat aqne of the Vvideo 35 anplifier
transistors is short%&atﬁq@eeéﬁy”gg%gw%& 8 Eﬁgpgﬁsgﬁtc&mg%o?im%li line,
si nce hor igrithtelectrodepand ashighe droltagee eleetrode;ned. \Wien the user turns of f

(7, e o on ool e acin oagdAORED s Migh ol O

pl aci ng t ledectrode i ofc said tcathode ray dubeofor prodncing: ayrbeamf cyrrenCrizat

preventi ngw\ggrqrp%ﬁ@r@atj,?a@/ efore preventing a spot from
appearing at the center of_the sc’:reeﬁi despiie the fact 5 t hat the
hori zontal field hadne#ns foscgenerating @ Aopzontal deflection)i cyrest dppar at us,

conpri si ng;oriz@ﬁhhod@ﬂé@uohubﬁna@ugpg a cathode el ectrode, a control grid
el ect @de and a high voltage electr source of a high

pde; 5 . . a
vol t coupl ed to JBFaR%,IpE genecating, a Nertjgal cﬂefL%ﬁ‘!P'baﬁ%% 1By3t ube for
pr oduci ng vertiealn deflectiont kdndingms i n sai d cat hode el ectrode; means for

wnding: 0. o <*'theand' Caffies? o HIGE Rorldbrtal MG flfredt o
current iigeacrating caeans forc geoaratingli s firsvesignat olvar cis indicativehof i zont al
def | ecti oRafd'iétitontal deflection current being in normal operation and of a
15 fault condition in said horizontal deflection current when a fault
condition in said vertical deflection current occurs;
_ means coupled to said vertical deflection current
generating means for generating a second signal that is indicative of
said vertical deflection current being in normal operation and of a
20 fault condition in said vertical deflection current when a fault
condition in said horizontal deflection current occurs;
a video amplifier responsive to said first and second
signals and coupled to said cathode electrode for generating a
cathode electrode voltage at said cathode electrode such that when
‘25 both deflection currents are in normal operation said video amplifier
operates in a normal mode of operation and when a fault condition
occurs in any one of said deflection currents said video amplifier
generates said cathode voltage at a level that provides protection
against display screen damage; and
30 means responsive to said first signal and coupled to said
grid electrode for generating a grid electrode voltage at said grid
electrode such. that as long as said first signal is indicative of said
horizontal deflection current being in normal operation, even if said
fault condition in said vertical deflection current occurs, said grid
35 electrode voltage generating means generates said grid voltage in a _
normal mode of operation level and, after said first signal becomes
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generating means for generatinga first signal that is indicative of said
horizontal deflection current being:in-inofsmal operation and o :
fault condition in said horizontal deflection current when a unl " "III""""'“
condi-tion in said vertical deflection current occurs; neans coupl &d ¥o %aisd *
ver¥fcal deflection current generating neans for generating a second signal
that .is indi ! 0%0 | ertical deflection current being in normal
operation an%wgl 20" #lgeut condition in said syertical deflection

~ current when a fault_c_o’ndi'“f"’i-"“bn in said hor-i-zon_t-af"' defl ection current :
occurs; a Vi fRfcATR | 6f The ' SEARTENAL dfOaShiult fih! shid®Horiomedld defieBabA and
coupl ed to said cathode el, ctiode or generating a cathode el ectrode

vol tage at sEWICBht §8Hfe BTEc CIARIEOAR CYOLRSS aling megps, RAGTALSS on
currents 5ar esdid geidaloleiper ati #rsevond VYevdotlearp prévides oprotattioni againsor nal

mode of operat.i,on.and when a fault condition occurs in any one of said
defl ection c&‘peﬁfgpqggi (§SW% qﬁéﬁ?'fier ‘gener ates sai d cat hode vol tage at
a level that provides protection against display screen damage; and 3 0

‘means responsive to saphd fitLStnS I squi | I

for generating a grid .gl ec lﬁo@gﬂﬁaagagﬁﬁggﬂépétr{?ﬁne?e&@g@ gjﬁ{ s?ﬁgt
-as long as staudt rdongitiongaecunss in ny£fi saiddeflaction, cuzremts, saisk |caghods
.current {lei ngecirode %lté&terﬁdv%es ey@dini cuprind B%Hléing(?nd' tion in said
vertical deflection current ‘occurs, said grid 3 5 elecCtrode voltage
generating nmeans generates said grid voltage in a normal node of operation
I evel and, after said 8ir<Ansagpurhtuscaccdslidg /to Claimi in wheeeint whed said

cuor ont " sar (R tatbh BEEut if 44 botidohriC aBRkkA RhplRl SEHd Wig ,
grid vol t ageclgctrodee xnltageevpriovides beami ¢ucremtoblanking. agai nst sai d

“di spl ayiscreen damage. 2. An apparatus according to Caim1 wherein when

said faul't condition occurs in any of said, deflection currents, said,
cathode 1 0 el ectrode $ol #hcaRRAEIUScACHAISAE Jor Slaim| hnwheEeinasaigy, grid

appar at us acglectiods Wol@gei Fenérathes eineansecomprites an! tapavitdr,i AleaR8CEss in
sai d horlzon&al def |l ection, current SaLéi garld. . .
. eveloping a voltage across sai pacitor in normal mode operation
of said grid electrode voltage generating means and means
20 responsive to said first signal for applying said voltage across said
capacitor to said grid electrode when said fault condition in said
horizontal deflection current occurs to generate said grid electrode

voltage at said second level that provides fault protection.

25 5. An apparatus according to Claim 4 wherein, after a
- first interval that follows the occurrence of said fault condition in
- said horizontal deflection circuit has elapsed, said capacitor is
discharged.
30 6. An apparatus according to Claim 5 wherein said
capacitor voltage is developed across said capacitor as long as said

'~ first signal is indicative of normal operation.
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—e| ect rode -vottage provi des beam current bl anking. 15 4. An appar at us

j gm 1 wherein said grid el ectrode vol tage generati ng neans
?ﬂ“ﬂ“ﬂg“ﬂ@ﬂ ‘| tor, means for devel oping a voltage across said capacitor
i operation of said grid electrode voltage generating neans -
and neans 20 responsive to said first signal for applying said voltag&
across sai d capacitoryt ,OAila'aﬁpﬂfdtds eicﬁ;‘iirﬂﬁike t9helaitei ¥ Whelein CRREE sajd 1 N
said horizgntal, defl ec{ion curé‘gnst .pccurs.,to generate sai rid.electrode

t

vol tage at THgt dniervahhas claps o%ARACitar, i§ 1ingapakle; of Progding

5. An appabeatts cuerentdbianking Cand nwheréin| cas) longt &8 said i firgt siginal vigl t hat
follows the ﬁi)::c rrenege_of, sal d f@g‘t ngltlcn In S%Id hosi zont al

def | ect i on RICARVE" RESsEid, hortzonial efigction ghrrehe;betng in, fotyia)

6. An dppaoperatiom,csaill mapacitor aisnin avreadynswate dioc pracideothe obeame i s
devel oped A capagd o]afa i i signal is indicative
of nor mal ggera |§rﬁd‘ﬂ?§§ %%ﬂlﬁﬁzgga?gidﬁﬁgggréig;%&io Claim5 wherein
after said first interval has el apsed said capacitor is incapable of

provi di ng beam current bl anki ng and wherein, as long as said first signal
is indicative of said horizontal deflection current being in normal 5
operation, said capacitor is in a ready state to provide the beam current
bl anki ng regardl ess of said second signal. 19
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