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r equi re5rentm9§ dduze bﬁﬁ{mgcufrmet OR':‘I\SsdweﬁephdsY;ﬁmm a danger of damage to
the phosphors on the Pcr'g}-ecshon Sideo" %1splay apparatus, such as television
receivers, normally include three monochrome cathode ray tubes
(CRTs) which individually produce red, greem and blue images.
The images are enlarged and overlaid as they are projected onto a
10 screen. In order to form a final enlarged image of sufficient
brightness to be acccptable under normal room lighting
conditions, it is desirable to operate the individual cathode ray
tubes at high brightness levels, i.e., at high electron beam current
density.. . | '
15 | The requirement of high beam current density results
in a danger of damage to the phosphors on the CRT screens. Loss
or reduction of horizontal or vertical deflection or scan in any or
all of the cathode raj tube electron beams will cause an
undesirable concentration of electron beam energy over a small
20 region of the phosphors on one or more of the CRT screens. An
undue concentration of energy may cause permanent damage to
‘the CRT screen if the scan loss or reduction condition persists ‘even
for a short time. The problem is acute when horizontal or vertical
scan loss occurs, and the scanning is reduced to a spot or line (i.e.,
25 no vertical andfor horizontal deflection), which produces a
permanent variation in the light output of the affected phosphors
of the CRT. . |
Deflection is driven by scanning rate currents in the
~ electromagnetic deflection yokes which encompass the electron
30 beam path. Various conditions can cause a loss of deflection, such
as a component defect in the driving circuitry for the yokes, or -an
open circuit in the connections between the drivers and the
respective yokes. Whereas three vertical deflection coils for the
three CRTs may be connected serially, a plurality of connectors
35 may be involved in coupling the vertical deflection current to the
coils. Should any of these connectors be improperly engaged or
their. .conductors shorted, for example dt_li'ing —asseﬁ‘%‘ﬂA i T SHEETS SG
servicing, all three CRTs might be damaged.
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U.S. Patent No. 4,642,532 - Hoover discloses a
10 projection television deflection loss protection circuit wherein
signals representative of vertical and horizontal deflection
currents are sensed. In the event of a loss of either of the
horizontal or vertical deflection current, a signal is generated and
used to trigger blanking of the dlsplay by disabling the kinescope
15 (kme) driver.

U. S. Patent Apphcauon Serial No. 515,5 13 filed April
30, 1990 - George, entitled A PROTECTION CIRCUITS FOR A _
CATHODE RAY TUBE, discloses a scan loss protection appatatus
wherein the voltage across the vertical trace capacitor (or S-

. 20 shaping capacitor) provides an input to a comparator for detecting
a loss of vertical deflection current. The trace capacitor is coupled’
in series with the vertical deflection coil. The current in the. |
deflection coils is substantially a sawtooth. The voltage across the
trace capacitor is a parabola at the vertical scanning rate. This

25 parabola is AC coupled. to a rectifier and the output of the rectifier
chargés a capacitor and defines an input to a voltage comparator.
When vertical deflection current is lost, the capacitor discharges
through a parallel resistance, defining an R-C time constiant, and
the signal input to the comparator falls below the reference level

30 to trigger blanking.

The comparator signal input has a component at the
vertical scanning frequency, as a result of the capacitor being
slightly discharged and then charged in each vertical deflection
cycle, and also a DC offset or average value. It may be desirable

35 to set the reference level of the comparator, which is a DC level,
far enough below the normal minimum level of the signal input to
the comparator to avoid false triggering of the scan loss circuit.
Specifically, the threshold should be, preferably, lower than the
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concent r at ectron beam or before the scree
comparator, typical vanauons 1n the pea amphtude of t e
5 deflection drive signal from nominal and typical decrease in the
~capacitor voltage during a portion of the deflection cycle from
causing triggering of the scan loss circuit. Upon loss of scan the
capacitor discharges from its maximum voltage, occurring at the
beginning of each cycle, through the normal operational span of
10 the discharging capacitor, and further through the guard band to
reabh the threshold of the comparator. A reaction time of the scan
loss detector is defined from a time the deflection current is lost
to the time CRT blanking occurs. The reaction time is determined
by the R-C time constant, the signal voltage level and the
15 difference between the signal voltage level and the threshold.
In accordance with an aspect of the invention, to
reduce the reaction time of a scan loss detector of the type
discussed, an active amplifier is interposed between the source of
a deflection signal, and the accumulating capacitor associated with
20 the comparator. The deflection signal, such as the voltage across
the trace or S-shaping capacitor, is amplified in the .amplifier that
causes an increase in the voltage level developed across the
capacitor during part of the period of each scan. The capacitor is
discharged during the other part of each period through a parallel -
25 resistor.

-

respectlve yoh,es%hee\m%r e vertical deflection coils for the three

So long as vertical scanning continues, the capaci'tor
voltage increases and decreases, alternately, in the co_rre_sponding
parts of each vertical deflection cycle, but remains above a
threshold level as detected by a comparator. Upon scan loss, the

30 capacitor discharges and the capacitor voltage ramps through the
guard band below the threshold and the comparator triggefs
blanking of the kinescope driver.

' The active amplifier, which advantageously is a
current pulse generator is coupled between, for example, a

35 positive supply voltage and the capacitor and is responmsive to
negative ‘peaks in a parabola derived from the trace capacitor.
The amplifier produces a voltage in the capacitor that is higher
than is possible by merely rectifying the deflection signal. The
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dependent on the amplitude of the deflection signal.
A video display apparatus, embodying an aspect of the
invention includes a cathode ray tube having an evacuated glass
10 envelope. A display screen is disposed at one end of the envelope
and an electron gun assembly is disposed at a second end of the
_ envelope. The electron gun assembly produces an electron beam
that forms a raster at electron beam landing locations on the
- - screen. A deflection current is generated in a deflection winding
15 that is disposed on the cathode ray tube for producing a deflection
field in a beam path of the electron beam. A deflection signal is
generated at an amplitude that is related to an amplitude of the
deflection current. A comparator is responsive to a second signal
for generating an output signal that is coupled to an electrode of
20 the cathode ray tube to provide beam current blanking when a
~ scan loss condition occurs. An active amplifier has an input
responsive to the deflection signal for generating the second signal
by amplifying the signal that is developed at the input of the
amplifier. ' | |
25 FIGURE 1 illustrates a block diagram, embodying an
aspect of the invention, as applied to a vertical scan loss detection;
' FIGURE 2 is a circuit diagram showing a vertical scan
loss detector, embodyihg another aspect of the invention; '
FIGURE 3 is a block diagram showing application of the
30 scan loss detector of FIGURE 1 or 2 to disable operation of a video
display (kine) driver upon detection of vertical scan loss;
FIGURE 4 is a timing diagram showing operauon of the_
invention accordmg to FIGURE 3; and :
FIGURE 5 is a schematic diagram showing coupling of
35 the scan loss detection circuit to a kinescope driver.
Referring to FIGURE 1, a. projection type video display
apparatus, such as a television receiver, incorporates three
monochrome CRTs or kinescopes 10, 11 and 12. Kinescope 10
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| oss cicuit. Vertical deflection windings 14, 15 and l are coupled

in series between an output terminal 13a of a vertical deflection

driving circuit 13 and a terminal 13b. A DC blocking capacitor Cv .

and a current sampling resistor Rs are coupled in series with the

deflection windings 14, 15, 16, between terminal 13a and ground.

10 Circuit 13 produces a sawtooth vertical deflection current that
flows into capacitor Cv to produce a vertical rate signal Vl at
terminal 13b. During normal operation the vertical rate signal V
includes a parabolic voltage component. Should a vertical scan loss
occur, for example when any one of the winaings 14, 15, 16

15 becomes an open circuit or when continuity is lost across
terminals 13a, 13b or one of the intermediate connections, the
parabolic signal V; does not develop.

An output stage not shown, drives honzontal scanning
at the line rate, via horizontal deflection windings 20, 21, 22. The

20 horizontal output stage may include a flyback or high voltage
transformer, not shown, with secondary windings providing
power for the various load circuits, including an approximately
+225 VDC supply voltage which is DC coupled for driving the
cathodes of CRTs 10, 11 and 12.

25 - The vertical parabola signal Vi, that is at about 2.5
volts peak-to-peak, is slightly integrated by series resistor RS and
parallel capacitor C3, and AC coupled via capacitor C4 to an
amplifier, embodying an inventive feature,. including a PNP
transistor Q1. The signal is coupled to the base of transistor Q1

30 through series resistor R6, and the base of transistor Q1 is biased
relative to the positive DC supply voltage +V, for example +15 VDC.
A diode D2 clamps the parabola to positive supply voltage +V, and
while the parabola signal is positive transistor Q1 does not

~conduct. The emitter of PNP transistor Q1 is coupled to the

35 positive supply V+. During the negative tips of the parabola, i.c.,
during narrow pulse intervals at the edges of the scan in the
vicinity of vertical retrace, transistor Q1 conducts from the
positive supply, to charge capacitor CS.
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across capacitor C5 rises nearly to the level of the positive supply
voltage V+. Following a given current pulse, voltage V5 across
capacitor C5 of FIGURE 1 is drained 'away through parallel resistor
10 R8. Voltage V, across capacitor C5 is coupled to one input of a
voltagé comparator including operational an amplifier U2. The
other input to the comparator is coupled to a reference voltage
VREr defining the threshold of the comparator. In the example
according to FIGURE 1, the reference voltage is defined by a
15 reverse biased zener diode D3, coupled to the positive supply
through a resistor R9 and to a parallel capacitor C6. Where the
supply voltage is +15 volts the reference is appropriately set at
about 10.6 volts. | |
| So long as normal vertical scanning continues, a new
20 current pulse from transistor Q1 arrives to recharge capacitor C5
before it discharges to the threshold of comparator U2. If, due to
a fault, the AC input from the trace capacitor Cv is lost, and no
new pulse arrives, the output of the comparator changes state as
voltage V5 on capacitor C5 drops below the reference voltage. A
25 - vertical scan loss signal VERTICAL SCAN LOSS is then generated
through a driver transistor Q2. The base of transistor Q2 is
coupled to the comparator output through series resistor R11 and
biasing resistor R10. When the output of the comparator.goes low
(i.e., when the reference voltage coupled to the inverting input of
30 operational amplifier U2 is higher than the voltage across
capacitor C5 coupled to the non-inverting input), PNP transistor
Q2 conducts. Transistor Q2 is arranged as a follower amplifier, the
output at the emitter of transistor Q2 being coupled to a positive
supply voltage through a resistor R12 and a capacitor C7, and the
35 collector being' coupled to ground through a resistor R13. During
normal operation, the output at the emitter of transistor Q2 .is at
about +12 volts, and upon scan loss the output goes to zero.
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caonparator triggers
generated by kinescope driver 23, in response to the output of

video processor/famplifier 19, which decodes and amplifies the
video signal received from an antenna, or some other source. The

10 output of the video processor 19, for example, controllably causes
a cathode electrode current of the CRT to flow via kinescope
driver 23 and via a transistor Q4, whose emitter is coupled to
ground through resistor R17. Separate kinescope drivers 23 and
transistors Q4 are provided for the respective CRTs 10, 11, 12,

15 only one being shown in the drawing. |

| Each of the three kinescope drivers is coupled to- its
respective transistor, Q4, through a corresponding switching
transistor, Q3; in a cascode amplifier configuration of transistors
Q4 and Q3. Transistor Q3 for each CRT has a base coupled to scan

20 loss signal VERTICAL SCAN LOSS through one of resistors R16, R15
or R14. Provided transistor Q3 is conducting (i.e., in the absence of
a low level indicating scan loss on the base of Q3), video signals
VR, VG and VB produced by video processing stage 19 and
coupled to the bases of each respective transistor Q4 are coupled

25 to the appropriate kinescope driver 23 and electron beam current
is provided to the CRT cathode.

- FIGURE 5 illustrates in more detail a conventional
output kinescope driver stage 23 to be driven from the video
processor/amplifier 19 through transistors Q4 and Q3. Similar

30 symbols and numerals in FIGURES 1 and 3-5 indicate similar
items or functions. Stage 23 of FIGURE 5 includes a series
arrangement formed by an inductor L1, a diode D4, an inductor
L2, a resistor R19 and resistor R18. This series arrangement
forms a collector load at the collector of transistor Q3 (and,

35 through transistor Q3, at the collector of transistor Q4). A high
level amplified video signal is developed at the collector of
transistor Q3, provided it is cohducting. The output of the driver
stage includes opposite conductivity type emitter follower
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S from the emitter output of PNP follower transistor Q6 or of NPN -
follower transistor Q5, which corresponds to an output terminal of
the driver stage, to a cathode electrode of the image reproducing
kinescope or CRT 10, via a kinescope arc current limiting resistor
R24 and peaking circuitry including resistor R23 and inductor L3.
10 A collector resistor R22 coupled to transistor Q6 acts as a
| kinescope arc current limiting resistor. ,
Kine supply voltage is provided at approximately +225
volts through resistors R17 and R20 to the collector of transistor
QS, and is coupled to the series arrangemetit including resistors
15 RI18, R19, also through R17. A filter capacitor C8 is coupled to the
' junction of resistors R17 and R18. .
When a user turns off the power to the television
- receiver, for example by disconnecting the mains supply . voltage,
deflection loss occurs and the voltage of signal VERTICAL SCAN
20 LOSS goes to near zero. Accordingly, transistor Q3 becomes
nonconductive. So long as the kine supply voltage remains
positive (e.g., from stored charge in the receiver's filter capacitor),
a positive cathode voltage is maintained in the CRT. The control
grid voltage of the CRT can be maintained at a less positive level,
25 and the voltage difference between the cathode and the control
grid causes a beam current cutoff condition wherein. the beam
current is substantially zero. In this manner CRT 10 is protected
from phosphor damage even if the ultor voltage is sufficiently |
large to produce a beam current. '
30 | Whether a scan loss occurs when power to the
' televisio_n is turned on, or when the user turns off the power to
the television such that the kine supply voltage falls off but the
ultor voltage remains high, transistors Q3 and Q6 remain ‘ |
nonconductive to disable beam current emission. A conventional
35 grid biasing and cutoff circuit, not shown, may be provided as a
redundant means operable in addition to the scan loss circuits.
As shown schematically by an OR gate U3 in FIGURE 3,
a scan loss signal can be gencrated' in the event of deflection
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_ integrating capacitor C5 of FIGURE 1, which discharges during a
substantial portion of vertical trace, is substantially greater than
10 the amplitude of input signal V;. According to the embodiment of
FIGURE 1, the peak level of voltage V5 in capacitor C5 is
approximately equal to the power supply voltage V+, and is
related to the input parabola in that the capacitor is charged to
the supply voltage, dufing the minimum peaks of the parabola, in
‘15 the vicinity of vertical retrace. By providing this large voltage
across capacitor C5, a shorter time constant can be utilized than
without voltage amplification that is obtained by transistor Ql
This can be appreciated with respect to FIGURE 4.
. Voltage V, of FIGURE 4 across capacitor C5 decays .
20 from its peak level of about +15 volts to a normal operational
minimum level 24 of +12 volts during every normal operation
vertical scan interval, at a rate defined by the values of capacitor
C5 and the parallel resistance defined by resistor R8 and the input
impedance of the comparator U2 (which is normally large for an
25 operational amplifier compa_rator. as shown). In the illustrated
- - example, the time constant Tt is about 65 msec. (240K x 0.27 pF =
64.8 msec). A threshold level 25 of comparator U2 of 10.6 volts is
lower than the normal operational minimum level 24 of voltage
. signal V5, by an amount defining a guard band. The guard band
30 allows a certain normal variation in the normal operational -
minimum _ level 24, without triggering the outpht of the
comparator U2. In connection with a supply voltage of 15 volts,
the minimum operational level 24 is, for example, about 12 volts,
and the threshold level is set at about 10.6 volts to provide a
35 guard band of 1.4 volts.
When a scan loss occurs, voltage V2 decays through its
usual span of discharge of capacitor C5, and also through the
guard band. The decay through the guard band is a continuation
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i ncor p6r atdischargee from a lower voltage difference during approximately
the same interval. Therefore, after scan loss occurs, the decay of
voltage V, through the guard band to the threshold level VRgpr
would be longer. Accordingly, the higher voltage difference
produced by amplifying signal V; in the amplifier has the
10 Dbeneficial result of allowing using a shorter time constant, a
steeper slope, and, therefore, a quicker detection of a scan loss
FIGURE 2 illustrates a second embodiment of the
invention. Similar symbols and numerals in FIGURES 1-5 indicate
similar items or functions. Referring to FIGURE 2, to prevent
15 damage to the phosphors in the event of a loss of scanning,
parabolic voltage V;' of the AC deflection signal is AC coupled to
an active amplifier Ul. The amplifier Ul has a positive gain or
amplification. The higher gain signal at the output of amplifier Ul
is rectified by a peak detector diode D1, and applied to an
20 integrating capacitor C5'. The voltage level on capacitor C5' is
" compared to a threshold voltage VRgg'. Capacitor C5' is coupled to
- parallel resistance R8', which discharges the capacitor over time.
So long as the AC signal representing deflection remains present,
the capacitor voltage remains above the threshold of comparator
25 U2. -When the AC signal is lost, the capacitor discharges through
the parallel resistance. The capacitor and the parallel resistance
“have a time constant short énough such that, when scan loss
occurs, the voltage level across the capacitor falls below the
threshold before the phosphors on the screens of the CRTs 10, 11,
30 12, can be burned. The time constant is long enough such that the
capacitor does mot discharge below the threshold during normal
operation. The output of comparator U2 enables or disables the
supply of current to the CRT cathode via the kinescope driver, as
explained before. -
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produces bl hree i mges are conbi ned by an optical system
“(not .shown) creen, vvhere they are vi d885351;4he user as a

conposite col Vertical defléctroh wndings 14, 15
and 16 are coupl ed |n series bet ween an out put term nal 13a of a verti cal

O ang A curr ent ”Ea%??wgﬁ esi otor Rs are coupled | n serios mmﬂmmm 0/
defl ection w ndi ngs 114, Al¥idd®, dﬂsplageappamtus,nabmwlagd groun
Greuit 13 produces .2 SHEROUAyYEibd gklﬂﬁﬁge@i'm&%&rglawat flows into

capacitor Cv to produce a ve € sighal [err] at term ‘|
" During noreRyelepssr at displa scvegn |Q‘§P°$Q9t é‘tsP%aﬁ“d[ of  paid n&PHHQ}Pea par abelic
vol tage CQEAORANElecHUN Igin? a¥e¥thbBaldisgesed 6% second end of said

envelope, said electron gun assembly producing an electron beam

that forms a raster at electron beam landing locations on said

screen; '

producesTE gheetqyagggeh & cope 11 produces green inmages; and ki nescope 12

means for generating a deflection current-in a
deflection winding that is disposed on said cathode ray tube for
producing a deflection field in a beam path of said electron beam;

means- coupled to said deflection current generating
means for generating a parabolic deflection signal at an amplitude
that is related to an ainplitude of said deflection current;

a comparator responsive to a second signal for
generating an output signal that is coupled to an electrode of said

~ cathode ray tube to provide beam current blanking when a scan
loss condition occurs; and _ . _
an active amplifier having an input responsive to said
parabolic deflection signal for genefating said second signal by
amplifying the signal that is developed at sald input of said
amplifier.

2. A video display apparatus, comprising:

a cathode ray tube including an evacuated glass
envelope, a display screen disposed at one end of said envelope
and an electron gun assembly disposed at a second end of said
envelope, said electron gun assembly producing an electron beam
that forms a raster at electron beam landing locations on said
screen; | | |

means for generating a deflection current in a
deflection winding that is disposed on said cathode ray tube for

~ producing a deflection field in a beam path of said electron beam;
means coupled to said deflection current generating
means for generating a deflection - signal at an amplitude that is
related to an amplitude of said deflection current;
. a comparator responsive to a second signal for
generating an output signal that is coupled to an electrode of sa1d




occur, for exa ce@ne of the windings 14, 15, 16 1 5 becones an
~open ci r cui t'B U|ty Is | ost across term nals 13a, 13b or one of
t he i-ater medi “ the parabolic signalR{0# r46,884s not devel op.

An out put sta drlves Kori zontal scanning at the line rate,
via horizont al deflectlon wi ndi ngs 20, 21, 22. The 20 hori zont al out put"

stage may tihodeeray fhibleags providehbyamt @dfreht BlahRINE r'whéwta Séan, W th_
secondary Whﬁsdl ngi gglow di % power for the various load circuits,. incl udl ng
eF9 D

-an appr oxi ply voltage which is DC coupled for driving -
the cathodes of CRTsal€apdcitarndoigled?fo an output of sa‘tdeamprlnfmralamhr abol a

signal [er h u I e [ tl

i nt egrated née?{’re rr%tglaésiﬁg ERéuﬁ'eﬁf’ ar aI @Fﬁé eB g%‘d c%gﬁ&itgp AC coupl ed
via capaci dmnmat@r%npgﬁm fofen, g’é’@oﬁwlﬁgoﬁﬁa Weflections signde, i ncl uding
a PNP trangiheréin @hid THmplifigialgenerateyPheeuirent "habafedplOhisheangi stor QA

charge in said capacitor, during a second portion of said cycle, to
generate a capacitor voltage in said capacitor such that, when said
scan loss condition occurs, said charge is not replenished to cause
said capacitor voltage to cross a threshold level of said
comparator.

3. An apparatus according to Claim 2, wherein said
amplifier generates said capacitor voltage such that said capacitor
.voltage is larger than a voltage that can be obtained by half-wave
rectification of said deflection signal. |

4., An apparatus according to Claim 2, wherein said
discharging current generating means compnscs a res1stance
coupled in parallel with said capacitor.

5. An apparatus according to Claim 1, wherein said
deflection signal generating means comprises an impedance
coupled in series with said deflection winding for generating said
deflection signal in said impedance. '

6. An apparatus according to Claim 5, wherein said
impedance comprises a second capacltor that develops thereacross
a parabolic voltage.

7. An apparatus according to Claim 1, wherein the
deflection signal is a parabola at a vertical rate.

8. A television apparatus according to Claim 1,
wherein said deflection signal generating means comprises a trace
capacitor coupled in series with said deflection winding.
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3.0 t hr oughThig$heerdlas Beh RépdicedR6, and t he base of transistor QL is bi ased
relative to t supply voltage +V, for exanple +15 VDC. A diode
D2 cl-anps the sitive supply voltage REA284 ile the

parabol a signal Is positive transidt®dr QL does not conduct.” The emtter of
PNP transistor QL is coupled to the 3 5 positive supply V+. During the -

negative tips of the ¢gargho s 7 pyl ' ryal s at the_
edges of thg scan i n_gt?h_eg\;/]i %ﬁ%ﬁa)t}?sofacggﬂlﬁgafbardel?iﬁ%cgi ﬁ@éé?i%‘fs#gdr Q1 T
conduct s f rAastiver ganplifien comprises a Hransistor r apeiablertogcoadyct e vol t age =

5008, ot Eumecobat lo £ SRl it P Y,
P o i AR 5 o e a1 T S

.capacitor. .

10. A video display apparatus, comprising:

a cathode ray tube including an evacuated glass
envelope, a display screen disposed at one end of said envelope
and an electron gun assembly disposed at a second end of said
envelope, said electron gun assembly producing an electron beam
that forms a raster at electron beam landing locations on said
screen; | '

means for generating a deﬂecti_dn current in a
deflection winding that is disposed on said cathode ray tube for
producing a deflection field in a beam path of said electron beam:

. means coupled to said deflection current generating
means .for generating a deflection signal at an amplitude that is
related to an amplitude of said deflection current;

a comparator responsive to a second signal for
generating an output signal that is coupled to an electrode of said
cathode ray tube to provide beam current blanking when a scan
loss condition occurs; and :

- an active amplifier having an input responsive to said
deflection signal for generating .said second signal by amplifying
the signal that is developed at said input of said amplifier . wherein
said active amplifier comprises a transistor operable to conduct a
current that is coupled to a capacitor during a portion of a period
of the deflection signal for developing said second signal in said
capacitor and wherein said transistor current is coupled from a
current supply to said capacitor, during a peak of said deflection
signal that occurs during a retrace interval.

11. The television apparatus according to Claim 10,
wherein said transistor is ‘operable to raise a voltage of said
capacitor to a predetermined level substantially higher than an
amplitude of said deflection signal.
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transistor QL of FIGURE 1, the peak of a voltage V2 of FIGURE 4 across
~capacitor C5 rises nearly to the level of the positive supply voltage V+.
Fol |l owi ng a given current pul se, gl tage V2 acrossREHaRG,864 C5 of FI GURE 1
is drai ned away through parallel distor 10 R8. Vol tage V2 across
capacitor C5 is coupled to one input of a voltage conparator including
operational an anplifiRer AR.a amtsheccmding tooClldien cbhypavirrein isaidoupl ed.

to a refer t.ag efl re I h mparator. In.
t he exanpl gtqgg},%&ldllﬁ g‘?‘HﬁEE éagr %@g ?{gftseg‘fugdodefl ned by a 1’
5 rever secapacitar su e&andxaﬂdet@aa lcmabloefdsald suppbogfqltaw supply through a

resistor RO and to a parallel capacitor C6. Wiere the supply voltage is +15

volts the reference 3 appy opr tély set at about 10. volts. $o0 |ong as
normal vertical scanhPng c®nYi 1splay, APPASAtUSy (GOIPTISiNES e f r om

transistor QL arrivea b@throdehaagetubapﬁfdlhdfngcﬁrbw‘vaeaatdd @lasharges to the
threshold gjwe el at(ﬁsppy scre’en Hlsposed at one end of said envelope
and an electron gun assembly disposed at a second end of said
envelope, said electron gun assembly producing an electron beam
‘that forms a raster at electron beam landing locations on said
screen;
means for generating a deflection current in a
deflection winding that is disposed on said cathode ray tube for
producing a deflection field in a beam path ‘of said electron beam;
| means coupled to said deflection current generating
means for generating a deflection signal at an amplitude that is
related to an amplitude of said deflection current; '
a capacitor; |
means responsive to sa1d deflection signal for
generating periodic current pulses in said capacitor to develop a
voltage in said capacitor such that, during normal operation, a
peak level of said voltage in said capacitor is at a constant level
independently of said amplitude of said deflection current;
means coupled to said capacitor for discharging said
capacitor between said pulses; and N
s a comparator responsive to said capacitor voltage for
generating an output signal that is -coupled to an electrode of said
cathode ray tube to provide beam current blanking when a scan
loss occurs.

14, A video display apparatus, comprising:

a cathode ray tube having a phosphor screen, an
electron. gun assembly for emitting an electron beam directed
against said screen, and a deflection winding for producing one of
horizontal and vertical scanning of the electron beam on the
screen;

-
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a-fault, the ACinput fromthe trace capacitor Cv is lost, and no new pul se
arrives, the output- of the conparator changes state as vol tage V2 on
capacitor C5 drops below the reference voltage. A Rga g@,@gucal scan | oss
si gnal VERTI CAL SCAN LOSS is then deherated through a driver transistor Q2
The base of transistor @ is coupled to the conparator output through .

series resistor R11 A asl i r \Nhep - ut of the
conpar at or goes .| ow 2 I . elg, %\%@%‘{ ﬁté gﬁe@eﬂgﬁg%u%l élté.e-gggéf)ed to the .
i nverting PH{HCIBE aodelpetianisiganal atpaifrequengy thathigirelatedato @he vol t age-

Cgie S £ e L e P e
Che em tter of transPeRBl CBMNEE dushik deSieaignoPtanl Sipl y vol t age .
through a gencrating FDC pulses wfpaubstantially sorstahe pedk ampliandef)rthhelt Rg
oy i WAEpAHIE S U U Ty 0 e
| oss t he oBB geeurring sat said frequency that is related to said scanning
rate; :
a second capacitor coupled to an output of said DC
pulses generating means; o | '
means coupled to said capacitor for discharging said
capacitor between said pulses; and
a comparator having a signal input coupled to said
second capacitor and the comparator produéing an output signal
when a level at said signal input crosses a threshold level of said
comparator, said output signal of said comparator being coupled to
an electrode of said cathode ray tube for triggering blanking ‘of
the beam.

15. An apparatus according to Claim 14, wherein said
deflection signal is generated in a trace capacitor having a
parabola waveform with voltage having peaks occurring remote in
time from a center of a scan, and wherein said pulses generating
means includes a transistor operable to provide narrow DC current
pulses to the capacitor during said peaks, whereby the transistor
functions as an amplifier and as a rectifier.

16. The television apparatus according to Claim 14
further comprising, a second cathode ray tube having a second
deflection winding coupled to said trace capacitor, and wherein
the comparator is operable to provide beam current blanking of
all of said cathode ray tubes.

17. A television apparatus comprising:

a cathode ray tube having a phosphor screen, means
for emitting an electron beam against the screen, and deflection
yokes for producing deflection of the electron beam on the screen;

"
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-7 - Scan | oss signal VERTICAL SCAN LGSS fromtransistor 2 is coupled to
an arrangenent for blanking the display by di sabl I ng generation of the

el ectron beam current, as shown in FIGURE 3 or Sﬁa"é%z nbol s and
numerals in FIGURES 1 and 3- 5 5 jpdicate sim I ar funct!ons. _
Referring to FIGURE 3, the beam current is normally generated by ki nescope

driver 23, in response to th of, video processor/anpljifier 19, Wni,g_,h.
decodes and anpl |f|esat$f§“'9? ﬂﬁh&?“ﬁ"écségﬁ%ldf‘?rréh@dwmm a, or some .

ot her sour cdeflétdtod §ignalithavingf an h&@bdﬁ?rd?‘ggfesfoi h19 fO{ e;(?g\ll)\) \e“ . T
Elozfa;gljlpgb:j?[l \C/erjsgfs*} :n 3 ‘tr}g,;iee *ﬁlﬁﬁé‘"g ‘B}tﬁ 0 hes C%WRGIFSRF% tgecoupl ed to
. deflection signal for the beam, and an output, the output haying -
~ an amplitude exceeding that of the input;
. a rectifier coupled to the output of the amplifier, a
capacitor coupled in parallel with an output of the rectifier, and a
resistance in parallel with the capacitor to discharge the capacitor
over time; :
a comparator having a signal input couplcd to the
capacltor and a reference input, the signal input being coupled to
the capacitor and the comparator producing an output s1gna1 when
a level of the signal input crosses that of the reference input, the
output signal of the comparator being coupled to the means for
emitting the electron beam and triggering blankixig of the beam.

18. The television apparatus according to Claim 17,
wherein the deflection signal is a parabola at a scanning rate of
the electron beam.

19. A television apparatus comprising:
~ a cathode ray tube having a phosphor screen, means
for emitting an electron beam against the screen, and deflection
yokes for producing deflection of the electron beam on the screen:

a trace capacitor coupled to at least one of the
deflection yokes, the trace capacitor producing a voltage signal
having an AC component at a scanning rate of the beam;

a pulse generator coupled to theé voltage signal of the
trace capacitor, the pulse generator providing DC pulses of
substantially constant amplitude that is independent of an
amplitude of said voltage signal, narrower than a period of the
scanning rate, as a function of detection of the AC component in
the voltage signal of the trace capacitor;

. a capacitor coupled to an output of the pulse
generator, and a resistance in parallel with the capacitor for
discharging the capacitor between said pulses;

a comparator having a signal input coupled to the -
capacitor and a reference input, the signal input being coupled to

"I ST




ground through resistor Ri?. Separ ate ki nescope-drivers 23 and transistors
Q4 are provided for the respective CRTs 10, 11, 12, 1 5 only one being
showp~i n the draw ng. Each of the three kinescope drivers is coupled to its

respective transistor, Q4, through 3 correspondi ngR&EA 86344 transi stor,
@3, in a cascode arrpllfler conflgur1 tion of transistors 4 and (8.
Transi stor @B for each CRT has a base coupled to scan 20 | oss signal _

VERTI CAL Sthe\ ¢capegitonr and hthencomiparators tppoduding aml ®uwipuRisigngl ovhered
transistor 3Qfeve} EPQHHCiliggl) (lheﬁt crbdesh agbéprtﬁe &ffe&dcewmpigelthgnd' catig

scan | oss on the pas deo signa VG an by vi deo
pr ocessi ng O8iRRHe signalnef thepFeaPAFAtoRe ‘H&geﬁoﬁpleéaéﬂ pReans, &ox r ansi st or

Q4 are couphtittiad® theo elé@rewbeuini ahd tri ebldhkitgf of3 thedbeact ron beam
current is provided to the CRT cat hode. GQURE 5 illustrates in nore detail
a conventional output kinescope driver stage 23 to be driven from the

vi deo . :

S
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processor/anplifier 19 through transistors 4 and 3. Simlar 3 0 synbols
.and nunerals in FIGURES 1 and 3-5'indicate simlar itens or functions.

St age™23 of FIGURE 5 includes a seriés arrangement forneqRopy ®§ 344iuctor.

L1, a diode D4, an inductor L2, a T&&Tstor RI19 and resistor RL8. This 8
series arrangenment forns a collector load at the collector of transistor B
(and, 3 5 through trgumsn Jioss GRTRITOR a0 |d2oHeyE afay reuER stor Q4). A —.
high level anplified video signal 1s devel oped at the collector_af Ir—"
transistor (B3, provided it is conducting. The out ot 1ar ageompany gostre
transistors @ and 6, formng a Cl 2BSTRAECDI i fier JitoH Se inputs coupl ed
to the collector of transistor (B across diode D4.{The enmitter output of
transistor 6 is coupled to the emtter output of fransistor QB The—htgr—
| evel anplified video signal is coupled :

An active amplifier (Q1l) is responsive to a vertical

parabola voltage (Vl) developed across a trace or S-shaping

- capacitor (CV) for developing a DC voltage (V3) at an increased
voltage level than can be obtained by rectifying the parabola
voltage. The increased voltage level is developed in a capacitor
(CS), during part of the period of each scan. The capacitor is
discharged through a parallel resistor (RS). During normal
scanning, the capacitor voltage, alternately, increases and
decreases, but remains above a threshold level (VREFR) ‘as detected
by a comparator (UZ). Upon scan loss, the capacitor discharges
below the threshold and the comparator triggers blanking of the
kinescope driver. In this way, the phosphors of a cathode ray
tube (10,11,12) of a television, especially a projection television,
are protected from burning due to a loss of electron beam

. deflection.

FIGURE1 -

—_—
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5 fromthe emtter output of PNP follower transistor Q or of NPN follower
trangi stor B, which corresponds to an-output term nal -of the driver stage,
to dibéthode el ectrode of the inmage reproduci ng ki nescope or CRT 10, via a
ki nescope ‘arc current limting resistor R24 and peaking circuitry including
resi stor R23 and inductor L3. 10 Aigyllector resistor R22 coupled to -
transi stor B acts as a kinescope ar'c current limting resistor. Kine -
supply voltage is provided at approximately +225 volts through resistors .
R17 and R20 to the collector of transistor @, and is coupled to the series
arrangenment including resistors 1 5 R18, R19, also through R17. Afilter
capacitor C8 is coupled to the junction of resistors R17 and R18. \Wen a
user- turns off the power to the tel evision receiver, for exanphe by

di sconnecting the mai ns supply voltage, deflection | oss occurs and the

vol tage of signal VERTICAL SCAN 20 LOSS goes to near zero. Accordingly,

transi stor (B becones FIG 2
U1 . . U2
SOURCE OF N D1 V2 V. SCAN
VERTICAL L o]
DEFLECTION TV [ c"
SIGRAL V{  ACTIVE
/ . AMPLIFIER COMPARATOR
9 .

VERTICAL
DEFLECTION }—13
DRIVER '

L

VERT. DEFLECTION 15y
WINDINGS £V

—

-
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nonconductive. So long as the kine supply voltage remains positive (e.g.,
fromgat ored charge in the receiver's filter capacitor), a positive cathode
vol t is-maintained in the CRT. The control grid voltage of the CRT can
be maintained at a | ess positive level,, 25 and the voltage difference
bet ween t he cat hode and the control gﬁ! causes a beam current cutoff
condition wherein the beamcurrent is“Substantially zero. In this manner
CRT 10 is protected from phosphor danage even if the ultor voltage is
sufficiently large to produce a beamcurrent. 30 Whet her d
scan | oss occurs when power to the television is turned on, or when the
user. turns off the power to the tel evision such that the kine supply
voltage falls off but the ultor voltage remains high, transistoys B and. 6
remai n nonconductive to di sable beam current em ssion. A conventional 3 5
grid biasing and cutoff circuit, not shown, may be provided as a redundant
means operable in addition to the scan loss circuits.

1225V 914

R14 \ i |
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As shown schematically by an OR gate U3 in Fl GURE 3, -9 - failure in

ei ther, .or both .of the vertical and horizontal scanning circuits. Al'though
only the generation of the vertical scan |oss signal is discussed in
detail, a horizontal scan |oss signal HOR SCAN LOSS can be generated in a
wel I known manner when 5 horizontal?;F@n | oss occurs. |In accordance with
an inventive feature, the peak voltage |evel of voltage V2 of FI GURE 4 .
devel oped across integrating capacitor C5 of FIGURE 1, which discharges . ..
during a substantial portion of vertical trace, is substantially greater
than 1 0 the anplitude of input signal [err]. According to the embodi nent
of FIGURE 1, the peak Ieggbqupvoltage V2 in capacitor C5 is

-V

)
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approxi mately equal to the power supply voltage V+, and is relat e 225 1twe ﬂ
“input parabola in that the capacitor is charged to the supply voltage; o
during the m ninum peaks of the parabola, in 1 5 the vicinity of vertical .o~
Jetrace. By providing this |large voltage fCr 0ss capacitor C5, a shorter..- i
finme constant can be utilized than without vol tage anplification that is
obt ai ned by transistor QL. This can be appreciated vmth respect to Fl GURE:

4. Vol tage V2 of FI GUREC%N"‘E m W gomits peak -
| evel of about +15 VOl:’ri‘ agﬁg)rrra %rﬁgtloﬁa ni Jrum veI 24 of +12..

vol ts during every nor maMbiBVERtGH tPFc’éﬁ videq, disp véPPa'é’twsaW‘é’te -
defined by thanvpanieslaf teapeaatitode €6y anbe t(Iﬁ}R’D)arpmbleetlonesnr&hmce defi ned

by resistor R%ﬁ%?ﬁhﬂ%et ! Bg%t'mq@%&xdm Qﬂg&?&?rl%?rwh?ch(%}] '%é
normal l'y | arge"for 5’5 oper t|on I er coppar at or . n
the illust gat dB2Y CARSE eburniRg tq Taﬁfef'érl?t]OSPbo%Fbout 65 nmsec. (240K x

0.27 [err] = 64.8 nsec) Préjet:tibﬂslviﬂdé Idéstslhy 2appdraasyparodt @i télewikick0. 6

volts is receivers, normally include three monochrome cathode ray tubes
(CRTs) which individually produce red, green and blue images. -
The images are enlarged and overlaid as they are projected onto a

10 screen. In order to form a final enlarged image of sufficient
brightness to be acceptable under normal room lighting
conditions, it is desirable to operate the individual cathode ray
tubes at high brightness levels, i.e., at high electron beam current
density.

15 The requirement of high beam current density results
in a danger of damage to the phosphors on the CRT screens. Loss
or reduction of horizontal or vertical deflection or scan in any or-
all of the cathode ray tube electron beams will cause an
undesirable concentration of electron beam energy over a small

20 region of the phosphors on one or more of the CRT screens. An
undue concentration of energy may cause permanent damage to
the CRT screen if the scan loss or reduction condition persists even
for a short time. The problem is acute when horizontal or vertical
scan loss occurs, and the scanning is reduced to a spot or line (i.e.,

25 no vertical and/or horizontal deflection), which produces a

permanent variation in the light output of the affected phosphors
of the CRT.

Deflection is driven by scanning rate currents in the

electromagnetic deflection yokes which encompass the electron

30 beam path. Various conditions can cause a loss of deflection, such
as a component defect in the driving circuitry for the yokes, or an
open circuit in the connections between the drivers and the
respective yokes. Whereas three vertical deflection coils for the
three CRTs may be connected serially, a plurality of connectors

35 may be involved in coupling the vertical deflection current to the
coils. Should any of these connectors be improperly engaged or
their conductsrs. shorted, for, cxample ~during assembly or |

sorviciay, all three: CRTs might -be damagfd. REPLACEMENT SHEETS  SG
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| ower than the nornal operational mnimmlevel 24 of voltage signal V2, by
an amount defining a guard band. The guard band 3 0 allows a certain
normal variation in the normal operational mnimmlevel 24, without
triggering the output of the conparator U2, In connection with a supply

vol tage of 15 volts, the mninumoperatiorfal |level 24 is, for exanple,

about 12 volts, and the threshold level is set at about 10.6 volts to

rovide a 3 5 guard ban f 1S, n a scan | oss occurs. valtage
Ferr] decays t hrough itihg_sggﬂés%r ng%cf oééih@ghg}oé‘% %‘fpegé‘ﬁ'gcﬂcg}enfser"?] 4 and
al so through tPEeiectionjtefevision apparatisalandpeeplacisgar G8JAs and

appr oxi mat el y sabstafitiab a8pai¢ ljabacteprotect that ERT fscideas dirbheahfage PGt Ween
the peak of vQlt@@Sirtant to provide some form of protection that can sense
5 .and promptly respond to a loss or reduction of electron beam
deflection in an appropriate manner, for example by quickly
blanking the concentrated electron beam or beams before the
screen is damaged. ,
_' U.S. Patent No. 4,642,532 - Hoover discloses a

10 projection television deflection loss protection circuit wherein
signals representative of vertical and horizontal deflection
currents are sensed. In the event of a loss of either of the
horizontal or vertical deflection current, a signal is generated and
used to trigger blanking of the display by disabling the kinescope

15 (kine) driver.

U. S. Patent Application Serial No. 515,513, filed April
30, 1990 - George, entitled A PROTECTION CIRCUITS FOR A
CATHODE RAY TUBE, discloses a scan loss protection apparatus
wherein the voltage across the vertical trace capacitor (or S-

20 shaping capacitor) provides an input to a comparator for detecting
a loss of vertical deflection current. The trace capacitor is coupled
in series with the vertical deflection coil. The current in the
deflection coils is substantially a sawtooth. The voltage across the

_ trace capacitor is a parabola at the vertical scanning rate. This

25 parabola is AC coupled to a rectifier and the output of the rectifier
charges a capacitor and defines an input to a voltage comparator.
When vertical deflection current is lost, the capacitor discharges
through a parallel resistance, defining an R-C time constant, and
the signal input to the comparator falls below the reference level

30 o trigger blanking.

: The comparator signal input has a component at the
vertical scanning frequency, as a result of the capacitor being

slightly discharged and then charged in each vertical deflection
cycle, and also a DC offset or average value. It may be desirable

35 to set the reference level of the comparator, which is a DC level,
far enough below the normal minimum level of the signal input to

- the: comparator to avoid false triggering of the scan loss circuit: - .
~Specifically, the l.hr(:ﬂ"'l(;‘vl_(i' should: be, ‘preferably, lower” than the -
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V2 and vol tage VREF were significantly smaller, the selected slope of the
decay woul d have had to be also significantly |ower, due to 5 .dlscharge
from a |ower voltage difference during approximately the same interva
Therefore, after scan | oss occurs, the decay of voltage V2 through the
guard band to the threshold | evel VREF woufd be |onger. Accordingly, the
hi gher voi tage difference produced by anplifying signal [err] in the

amplifier has ddiga} Qﬁlnlmﬁf l(:?}J ?ltlzlyer la’incmmalde?ﬂq(ﬁ'g :Pj!tlﬂg%l "o Orter time

T
constant, a steeper , t £Ta scan
| oss. FI GURE 219i}§ dﬁ%rrgé es Thes guardy bé‘ﬁﬁoél‘i‘%ﬁt of preferablyc suffigienssitai | ar
symbol s and nupreveits normkl Gdfafiohs Ssudidias aneissi on |the sigaab inputf whCthieons.

t he event
7S Tond o9 St AR Fibodet, MR, WRAERTR 1, 1
's AC coupPed debiesHorc(rYe avegal rirem morpal e Avpipak deeraaee i e o
positive gai n aapaeitpt ividltagei doringhe portivar ofathe defiedtiomicytle fRdthput of
anpl i fier [errdaysing triggering of the scan loss circuit. Upon loss of scan the
capacitor discharges from its maximum voltage, occurring at the
beginning of each cycle, through the normal operational span of
10 the discharging capacitor, and further through the guard band to
reach the threshold of the comparator. A reaction time of the scan
loss detector is defined from a time the deflection current is lost
to the time CRT blanking occurs. The reaction time is determined
by the R-C time constant, the signal voltage level and the
15 difference between the signal voltage level and the threshold.
In accordance with an aspect of the invention, to
reduce the reaction time of a scan loss detector of the type
discussed, an active amplifier is interposed between the source of
a deflection signal, and the accumulating capacitor associated with
20 the comparator. The deflection signal, such as the voltage across
the trace or S-shaping capacitor, is amplified in the amplifier that
causes an increase in the voltage level developed across the
capacitor during part of the period of each scan. The capacitor is

discharged during the other part of each penod through a parallel
25 resistor.

&

So long as vertical scanning continues, the capacitor
voltage increases and decreases, alternately, in the corresponding
parts of each vertical deflection cycle, but remains above a
threshold  level as detected by a comparator. Upon scan loss, the

30 capacitor discharges and the capacitor voltage ramps through the
guard band below the threshold and the comparator triggers
blanking of the kinescope driver.

' The active amplifier, which advantageously is a
current pulse generator is coupled between, for example, a

35 positive supply voltage and the capacitor and is responsive to
negative peaks in a parabola derived from the trace capacitor.
The dmpllﬁcr produces-a voltage in the capacitor. that is higher
than is possible by m(r(ly ruldyln;' the " deflection l'{rM!. The -
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is rectified by a peak detector diode [err], and applied to an 20
integrating capacitor [err] The voltage I evel on capacitor [err] is
conpared to a threshold voltage [err]. Capacitor [err] iis coupled to
parallel resistance [err], which discharges the capacitor over tinme. So

| ong as the AC signal representing deflectfon remains present, the
capacitor voltage renmains above the threshold of conparator 25 U2. When

t he AC signal i 0 t.he capacitor .di scharges through the parall el
r esi stancg. 'Pﬁéhécra%éezfctl FARUAeneSHY Y 1B easisg‘t"élﬁéegﬂ’&vgogs@f’he const ant
short enough gSesHtingain angarickesapapasiwrodisgharge: terought agguirdvbhndcr oss t he

itor fall h iB8A o R S §creens of
fﬁgaaw g " betRee® V¢heh @ ot ha e SopiratiBgal rﬁuﬁﬁﬁnﬁ)r&%cgﬁtgt aﬂ('?]tzliéskellgng oo o

such t hat the%ég%g%&%qﬁoébgggﬁosﬁaib&%nS{ﬂ&eéﬁggq't)I drY@“{a}%cggﬂ& dhguPFagy
nor mal opePat ic8pacitore voltaget leyel stoesanat significentdpl earyowith shbl es the
supply of cur aiplitule t 8 (RETISREARAEC sYdrihl! tRakinB e B REsHNsY Slimed3egX P! @i ned
bef ore. dependent on the amplitude of the deflection signal. ,
A video display apparatus, embodying an aspect of the
invention includes a cathode ray tube having an evacuated glass
'10 envelope. A display screen is disposed at one end of the envelope
and an electron gun assembly is disposed at a second end of the
envelope. The electron gun assembly produces an electron beam
that forms a raster at electron beam landing locations on the
screen. A deflection current is generated in a deflection winding
15 that is disposed on the cathode ray tube for producing a deflection
field in a beam path of the electron beam. A deflection signal is
generated at an amplitude that is related to an amplitude of the
deflection current. A comparator is responsive to a second signal
for generating an output signal that is coupled to an electrode of
20 the cathode ray tube to provide beam current blanking when a
scan loss condition occurs. An active amplifier has an input
responsive to the deflection signal for generating the second signal
by amplifying the signal that is developed at the input of the
amplifier. _
25 FIGURE 1 illustrates a block diagram, embodying an
aspeci of the invention, as applied to a vertical scan loss detection;
FIGURE 2 is a circuit diagram showing a vertical scan
loss detector, embodying another aspect of the invention;
_ FIGURE 3 is a block diagram showing application of the
30 scan loss detector of FIGURE 1 or 2 to disable operation of a video
display (kine) driver upon detection of vertical scan loss:
FIGURE 4 is a timing diagram showing operation of the
invention according to FIGURE 3; and
FIGURE 5 is a schematic diagram showing coupling of
35 the scan loss detection circuit to a kinescope driver. _
Referring to FIGURE 1, a projection type video display
apparatus, “such as a television réceiver, -incorporates three
monnchrome (..'.R'I'.‘;' or kincsecopes 10, 11 _apd 172, Kili-’:.’;(_;!.)pf:' 10)
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35 CLAIMS: 1. A video display apparatus, conprising: a cathode ray tube
l.ncl udi ng an evacuated gl ass envel ope, a display screen di sposed at one end
of said envel ope and an el ectron gun assenbly di sposed at- a second end of
sai d envel ope, said el ectron gun assenbl ysproduci ng an el ectron beamt hat
forns a raster at el ectron beam | anding | ocations on said screen; neans for
generating a deflection current in a deflection winding that is disposed on

sai d cat hode pRdutederelloimrE&dURinegcepelefil gﬁbﬂﬁdfbsf igebh iimagebeamdpat h of
said el ectron, Heilod 83N rsRitRs SBlubOiRael. AThE thr&Y! ifitdlgk§ tre98Ner aL1 NG
combined by an optical system (not shown) on a viewing screen,
where they are viewed by the user as a composite color image.

5 Vertical deflection windings 14, 15 and 16 are coupled
in series between an output terminal 13a of a vertical deflection
driving circuit 13 and a terminal 13b. A DC blocking capacitor Cv
and a current s.ampling resistor Rs are coupled in series with the
deflection windings 14, 15, 16, between terminal 13a and ground.

10 Circuit 13 produces a sawtooth vertical deflection current that
flows into capacitor Cv to produce a vertical rate signal V; at
terminal 13b. During normal operation the vertical rate signal V;
‘includes a parabolic voltage component. Should a vertical scan loss
occur, for example when any one of the win&ings 14, 15, 16

15 becomes an open circuit or when continuity is lost across
terminals 13a, 13b or one of the intermediate connections, the
parabolic signal V; does not develop. '

An output stage, not shown, drives horizontal scanning
at the line rate, via horizontal deflection windings 20, 21, 22. The

20 horizontal output stage may include a flyback or high voltage
transformer, not shown, with secondary windings providing
power for the various load circuits, including an approximately
+225 VDC supply voltage which is DC coupled for driving the
cathodes of CRTs 10, 11 and 12.

25 The vertical parabola signal Vi, that is at about 2.5
volts peak-to-peak, is slightly integrated by series resistor R5 and
parallel capacitor C3, and AC coupled via capacitor C4 to an
amplifier, embodying an inventive feature, including a PNP
transistor Q1. The signal is coupled to the base of transistor Ql

30 through series resistor R6, and the base of transistor Q1 is biased
relative to the positive DC supply voltage +V, for example +15 VDC.
A diode D2 clamps the parabola to positive supply voltage +V, and
while the parabola signal is positive transistor Q1 does not
conduct. The emitter of PNP transistor Q1 is coupled to ‘the

35 positive supply V+. During the negative tips of the parabola, i.e.,
during narrow pulse intervals. at the edges of the scan in the

. vicinity of _vérlical- retrace, transistor QI - conducts from the -

positive supply, to charge capacitor (S, . —
| - |REPLACEMENT SHEET! -
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means for generating a-parabolic deflection signal at an anplitude that is
related to an anplitude of said deflection current; a conparator responsive
to a second signal for generating an output signal that is coupled to an

el ectrode of said cathode ray tube to provi de beam current bl anki ng when a
scan loss condition occurs; and an active anplifier having an input
responsive to said parabolic deflection §fbnal for generating said second
signal by anplifying the signal that is devel oped at said input of said

amplifier. 2. A video di.splay apparatus, conprisiy\g:,.a ¢athode ray tube

i ncl udi ng an evacuat ed 'bﬁgs%‘}/ré?fﬁe?}brﬁ&gﬁa"af'g'gi?éy@cr"@énﬁlﬁ svﬁgga@& at one end
of said envel epesarmhpasites €5t axensiemn dssEKBUREdA sposemdal2a second end of
sai d envel ope regprictlvelyeCtSiglilaUsyABSRNMPAY iiness Y AIGIERES! [ odhdoaam t hat

forms a rasteq,&haf Shhidl REAM b2 MHhdGohocat tons on said

S During the intervals current pulses flow. through
tra_nsistor Q1 of FIGURE 1, the peak of a voltage V, of FIGURE 4
across capacitor C5 rises nearly to the level of the positive supply
voltage V+. Following a gii/en current pulse, voltage V5, across
capacitor C5 of FIGURE 1 is drained away through parallel resistor

10 R8. Voltage V4 across capacitor C5 is coupled to one input of a
voltage comparator including operational an amplifier U2. The
other input to the comparator is coupled to a reference voltage
VREF defining the threshold of the comparator. In the example
according to FIGURE 1, the reference voltagé is defined by a

15 reverse biased zener diode D3, coupled to the positive supply
through a resistor R9 and to a parallel capacitor C6. Where the
supply voltage is +15 volts the reference is appropriately set at
about 10.6 volts.

So long as normal vertical scanning continues, a new

20 current pulse from transistor Q1 arrives to recharge capacitor C5
before it discharges to the threshold of comparator U2. If, due to
a fault, the AC input from the trace capacitor Cv is lost, and no
new pulse arrives, the output of the comparator changes state as
voltage V, on capacitor C5 drops below the reference voltage. A

25 vertical scan loss signal. VERTICAL SCAN LOSS is then generated
through a driver transistor Q2. The base of transistor Q2 is
coupled to the comparator output through series resistor R11 and
biasing resistor R10. When the output of the comparator goes low
(i.e., when the reference voltage coupled to the inverting input of

30 operational amplifier U2 is higher than the voltage across
capacitor C5 coupled to the non-inverting input), PNP transistor
Q2 conducts. Transistor Q2 is arranged as a follower amplifier, the
output- at the emitter of transistor Q2 being, coupled to a positive
supply voltage through a resistor R12 and a capacitor C7, and the

35 collector being coupled to ground through a resistor R13. During
normal -operation, the output at the. emitter of. transistor Q2 is.at
about +12 volts, and upon.scan loss the output goes o zero, -
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screen; neans for generating a deflection current in a deflection w nding
that is disposed on said cathode ray tube for producing a deflection field
in a beam path of said el ectron beam neans coupled to said deflection
current generating neans for generating a deflection signal at an anplitude
that is related to an anplitude of said defiection current; a conpar at or
responsive to a second signal for 12 ca ode ray tube to provide beam
current bl anking when a scan |oss condition occurs; a capacitor coupled to
an out put of said anpli f$an; lasdigredné ERATCAIN SICAN rigO8Scromme trandib@k

di scharges sai ¢)2°3PaGupMd to an arrangement for blanking the display by
' disabling generation of the electron beam current, as shown in
FIGURE 3 or 5. Similar symbols and numerals in FIGURES 1 and 3-
5 5 indicate similar items or functions.

Referring to FIGURE 3, the beam current is normally
generated by kinescope driver 23, in response to the output of
video processor/famplifier 19, which decodes and aniplifies the
video signal received from an antenna, or some other source. The

10 output of the video processor 19, for example, controllably causes
a cathode electrode current of the CRT to flow via kinescope
driver 23 and via a transistor Q4, whose emitter is coupled to
ground through resistor R17. Separate kinescope drivers 23 and
transistors Q4 are provided for the respectivé CRTs 10, 11, 12,

15 only one being shown in the drawing.

Each of the three kinescope drivers is coupled to its
respective transistor, Q4, through a corresponding switching
transistor, Q3, in a cascode amplifier configuration of transistors
Q4 and Q3. Transistor Q3 for each CRT has a base coupled to scan

20 loss signal VERTICAL SCAN LOSS through one of resistors R16, R15
or R14. Provided transistor Q3 is conducting (i.e., in the absence of
a low level indicating scan loss on the base of Q3), video signals
VR, VG and VB produced by video processing stage 19 and
coupled to the bases of each respective transistor Q4 are coupled

. 25 to the appropriate kinescope driver 23 and electron beam current
is provided to the CRT cathode.

FIGURE 5 illustrates in more detail a conventional
output kinescope driver ‘stage 23 to be driven from the video
processor/amplifier 19 through transistors Q4 and Q3. Similar

30 symbols and numerals in*FIGURES 1 and 3-5 indicate similar
items or functions. Stage 23 of FIGURE 5 includes a series
arrangement formed by an inductor L1, a diode D4, an inductor
L2, a resistor R19 and resistor R18. This series arrangement
forms a collector load at the collector of transistor Q3 (and,

35 through transistor Q3, at the collector of transistor Q4). A high -
level amplified video sxgnal is developed at' the collector of

_ transistor Q3, provndcd it is conduclmg The output of thc drlvcr. a
' -sld;;(, mcludc,s oppo%llc conducuvny lypc emiitter followcr R
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during a first portion of a given cycle of said deflection signal, wherein
said anplifier generates a current that replenishes a charge in said
capacitor, during a second portion of said cycle, to generate a capacitor
vol tage in said capacitor such that, when _said scan | oss condition occurs,
said charge is not replenished to cause s&i-d capacitor voltage to cross a
threshold | evel of said conparator. 3. An apparatus accordlng to daim 2,

Sapact for vl FHRNSES 1QF G Qfhnfoimite (agdathal ASSpEE” siifatate Topit
hal f -wave r ectodpledittpotheotoledtdr aéf irandiston @3 CATADSS dwd&nlMppalﬂwt us
according to LhadP Jut eBP'tPa 18 A)§ CRALOLPRACHY tRELeHRRAT Bhiphy SEaNS
conprises a resistanc al | sal pacitor. 5. An
Spparatus accBRBRNGT @60 HanbiEn el aﬁ‘égi%fl:’é‘?%c% % S GeGener at i ng
means congdri sfremanhé ngpettenceutput of PNP follower transistor Q6 or of NPN
follower transistor QS5, which corresponds to an output terminal of
- the driver stage, to a cathode electrode of the image reproducing
kinescope or CRT 10, via a kinescope arc current limiting resistor
R24 and peaking circuitry including resistor R23 and inductor L3.
10 A collector resistor R22 coupled to transistor Q6 acts as a’
kinescope arc current limiting resistor.

Kine supply voltage is provided at approximately +225
volts through resistors R17 and R20 to the collector of transistor
Q5, and is coupled to the series arrangement including resistors

15 RI18, R19, also through R17. A filter capacitor C8 is. coupled to the
junction of resistors R17 and R18.

When a user turns off the power to the television
receiver, for example by disconnecting the mains supply voltage,
deflection loss occurs and the voltage of signal VERTICAL SCAN

20 LOSS goes to near zero. Accordingly, transistor Q3 becomes
nonconductive. So long as the kine supply voltage remains
positive (e.g., from stored charge in the receiver's filter capacitor),
a positive cathode voltage is maintained in the CRT. The control
grid voltage of the CRT can be maintained at a less positive level,

25 and the voltage difference between the cathode and the control
-grid causes a beam current cutoff condition wherein the beam
current is substantially zero. In this manner CRT 10 is protected
from phosphor damage even if the ultor voltage is sufficiently
large to produce a beam current.

30 Whether a scan loss occurs when power to the

- television is turned on, or when the user turns off the power to
the television such that the kine supply voltage falls off but the -
ultor voltage remains high, transistors Q3 and Q6 remain
nonconductive to disable beam current emission. A conventional

35 grid biasing and cutoff circuit, not shown, may be provided as a
redundant means operable in addition to the scan loss circuits. .

As shown schcmatically‘ by an OR gate U3 in FIGURE3,
a scan Joss sipnal can he pe nerated in the event of defleétion '
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coupled in series with said deflection winding for generating said

defl ection signal in said inpedance. 6. An apparatus according to Caimb5,
wherein said i npedance conprises a second capacitor that devel ops

t hereacross a parabolic voltage. 7. An apparatus according to Claim1l,
wherein the deflection signal is a parabalig at a vertical rate. 8. A

tel evi si on apparatus according to Caim1, wherein said deflection signal
‘generating means conprises a trace capacitor coupled in series with said
deflection W figli@. in cithzr9or AdtRPERKE Usrdcglondi nFotigodiRisdudningher ei n

said active aggli{ike" ASHMRIHS SRy the AHePhfin WEHICVErd CRAA s 2
signal is discussed in detail, a horizontal scan loss signal HOR.
SCAN LOSS can be generated in a well known manner when

5 horizontal scan loss occurs.

In accordance with an inventive feature, the peak
voltage level of voltage V, of FIGURE 4 developed across
integrating capacitor C5 of FIGURE 1, which discharges during a
substantial portion of vertical trace, is substantially greater than

10 the amplitude of input signal V;. According to the embodiment of
FIGURE 1, the peak level of voltage V; in capacitor C5 is
approximately equal to the power supply voltage V+, and is
related to the input parabola in that the capacitor is charged to
the supply voltage, during the minimum peaks of the parabola, in

15 the vicinity of vertical retrace. By providing this large voltage
across capacitor C5, a shorter time constant can be utilized than
without voltage amplification that is obtained by transistor QI.
This can be appreciated with respect to FIGURE 4.

Voltage V; of FIGURE 4 across capacitor C5 decays

20 from its peak level of about +15 volts to a normal operational
minimum level 24 of +12 volts during every normal operation
vertical scan interval, at a rate defined by the values of capacitor
C5 and the parallel resistance defined by resistor R8 and the input
impedance of the comparator U2 (which is normally large for an

25 operational amplifier comparator as shown). In the illustrated
example, the time constant © is about 65 msec. (240K x 0.27 pF =
64.8 msec). A threshold level 25 of comparator U2 of 10.6 volts is
lower than the normal operational minimum level 24 of voltage
signal V,, by an amount defining a guard band. The guard band

30 allows a certain normal variation-in the normal operational
minimum level 24, without triggering the output of the
comparator U2. In connection with a supply voltage of 15 volts,
the minimum operational level 24 is, for example, about 12 volts,
and the threshold level is set at about 10.6 volts to provide a

35 guard band of 1.4 volts.

' ' -When a scan loss occurs, voltage Vj decays “through us
_usual span of d:schm’ge of. capacitor C5, and also through the

Cppard band. © The decdy through the ;,u.srd band is. a .Lnn_l_mu.:.lu.m -
3 1 JUL 100-




current that is coupled to a capacitor during a portion of a period of the
defl ection signal for devel oping said second signal in said capacitor. 10.
A video display apparatus, conprising: a cathode ray tube including an
evacuat ed gl ass envel ope, a display screen di sposed at one end of said
envel ope and an el ectron gun assenbly di§a &sed at a second end of said
envel ope, said electron gun assenbly producing an el ectron beam t hat fornB
a raster at el ?ron beﬁn1land|n l,ocations on said Sﬁb‘ﬁn neans for

generating a def he (4s8Al QReFaten ndﬁcad'ef PR FRRTORI TR e 38M sposed on
sai d cat hode rchpracierstiorrape.odifcithe diffeeéncectbetweén cthe peala dfeunltpge h of

said el ectron Veagid VeRage ow,g,t.ei:edzew s% mcdﬁﬂyes?rhaner Cufef sélec@dnslopei N9
means for generabﬁ:‘g a def |

an anpl i tude & CEY |"é‘{5‘f h 2({% be afto g‘rg?utlxcantiay Q&grlguer at ed to
5 discharge from a lower voltage difference during approximately

the same interval. Therefore, after scan loss occurs, the decay of
voltage V, through the guard band to the threshold level Vpgp
‘would be longer. Accordingly, the higher voltage difference
produced by amplifying signal Vy in the amplifier has the

10 beneficial result of allowing using a shorter time constant, a
steeper slope, and, therefore, a quicker detection of a scan loss.

FIGURE 2 illustrates a second embodiment of the

invention. Similar symbols and numerals in FIGURES 1-5 indicate
similar items or functions. Referring to FIGURE 2, to prevent

15 damage to the phosphors in the event of a loss of scanning,
parabolic voltage V' of the AC deflection signal is AC coupled to
an active amplifier Ul. The amplifier Ul has a positive gain or
amplification. The higher gain signal at the output of amplifier Ul
is rectified by a peak detector diode D1, and applied to an

20 integrating capacitor C5'. The voltage level on capacitor C5' is
compared to a threshold voltage Vpgg'. Capacitor C5' is coupled to
parallel resistance R8', which discharges the capacitor over time.
So long as the AC signal representing deflection remains present,
the capacitor voltage remains above the threshold of comparator

25 U2, When the AC signal is lost, the capacitor discharges through
the parallel resistance. The capacitor and the parallel resistance
have a time constant short enough such that, when scan loss
occurs, the voltage level across the capacitor falls below the
threshold before the phosphors on the screens of the CRTs 10, 11,

30 12, can be burned. The time constant is long enough such that the
capacitor does not discharge below the threshold during normal
operation. The output of comparator U2 enables or disables the
supply of current to the CRT cathode via the kinescope driver, as

explained before.
35
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a conpar Rﬂ?h@ﬂ&%[\w a second si gnal for generating an out put signal

‘that is cbupl8d T0 an el dctfrode of said cathode ray tube to provide beam
current b} apki g \ym_ergqvﬂ,sc n |l oss condition occurs; and.an active anplifier

havi ng an}i hput responsi vie o said defl ecti onjmignia 1 ating said
second si gné—by—ammptTTyTng| t he siygpal that |Hmﬂl; l H’Iﬁ”ﬂldl nput of
said anpl 8fier wherein saidjactive anplifier conp¥i des®a sransi st or

operabl e to-ctonduct GHEhent that is coupled to a capacitor during a
portion of a peri od‘%‘fi—ti%é defl ection signal for devel opi ng said second -
signal in said capaditoA afdeovdisplay appdratusnsostprisingrrent is coupl ed

i gnai that occurs: RuPRPR tal; SR (RFlydlip B9 TRt a8 TE Ol
accor di ng enyelops, na 1displatersereemns aigpesegh it seng ansd iesatd envelaps se a
vol tage ofynyalfl ERRHIN Pun! ‘isé’etﬁb@d‘%ﬁ?ﬁéﬁ'cﬂeﬁtJa‘?\é@EonéU@&d asft s@id y hi gher
than an envelope, said electron gun assembly producing an electron beam

that forms a raster at electron beam landing locations on said

screen;

means for generating a deflection current in a
deflection winding that is disposed on said cathode ray tube for
producing a deflection field in a beam path of said electron beam;

means coupled to said deflection current generating
means for generating a parabolic deflection signal at an amplitude
that is related to an amplitude of said deflection current;

- a comparator responsive to a second signal for
generating an output signal that is coupled to an electrode of said
cathode ray tube to provide beam current blanking when a scan
loss condition occurs; and

an active amplifier having an input responsive to said
parabolic deflection signal for generating said second signal by
amplifying the signal that is developed at said input of said
amplifier.

2. A video display apparatus, comprising:

a cathode ray tube including an evacuated glass
envelope, a display screen disposed at one end of said envelope
and an electron gun assembly disposed at a second end of said
envelope, said electron gun assembly producing an electron beam
that forms a raster at electron beam landing locations on said
screen; '

means for generating a deflection current in a
deflection winding that is disposed on said cathode ray tube for
producing a deflection field in .a beam path of said electron beam;

means coupled to said deflection current generating
means for generating a deflection signal at an amplitude that is
related. to an amplitude of said deflection current;

a comparator responsive to a ‘second signalfor
generating’ zu_i' output signal that is coupled to an clectrode of said



anpl i tude of ]}

Caim 11,

charges said CJ

N@SHBE’E gnal . 14 12. An apparatus according to
I ptor is coupled to a supply voitage amnmd

paci t or tqntially to a | evel of ' e. 13.
A vi deo di spllay appasktddocdmbrising: a cat hode rajE’ Baﬂﬁ Hﬁi gi]gn _
evacuat ed gl asg envel gpe.a-di 4pl ay 4 een di sposed L i d

envel ope and
envel ope, sai

a raster at

n el ectron gun ag4senbly di sposed at a second end of said

el ectrar—gtrm—assSenbl y produci ng an el ectron beamthat forns
catieede didybéube | ondirayideo s raireen s dlankd8g e sthiennga ssar or

generating gosefdaiilion st in a

a capacitor coupled to an output of said amplifier; and
means for generating a current that discharges said capacitor,
during a first portion of a given cycle of said deflection signal,
wherein said amplifier generates a current that replenishes a
charge in said capacitor, during a second portion of said cycle, to
generate a capacitor voltage in said capacitor such that, when said
scan loss condition occurs, said charge is not replenished to cause
said capacitor voltage to cross a threshold level of said
comparator. |

3. An apparatus according to Claim 2, wherein said
amplifier generates said capacitor voltage such that said capacitor
voltage is larger than a voltage that can be obtained by half-wave
rectification of said deflection signal.

4. An apparatus according to Claim 2, wherein said
discharging current generating means comprises a resistance

coupled in parallel with said capacitor.

5. An apparatus according to Claim 1, wherein said

~ deflection signal generating means comprises an impedance

coupled in series with said deflection winding for generating said
deflection signal in said impedance.

6. An apparatus according to Claim 5, wherein said
impedance comprises a second capacitor that develops thereacross
a parabolic voltage.

7. An apparatus according to Claim 1, wherein the
deflection signal is a parabola at a vertical rate.

8. A television apparatus according to Claim 1,
wherein said deflection signal generating means ‘comprises-a trace
capacitor coupled in series with said deflection winding.



NT SHER:

—{ Rat—t i
ield |n a pbea

defl ecti on
a deflectio

posed on said catho tube for producing
ath of said electron bean1 nea ed to

sai d defl ectlidn 3 ngnt"gen rati ng neans for gener ectlon si gnal
at an anplitiude that is tdd to an anplitude of current
a capacitor;{ ngans responsive \t o salld defl ection si gnél orn |ng

periodic cur d capac tor to develop a voltage |n said
capacitor such that, during normal operation, a peak |evel of said voltage
in said capacitor is eﬁ aApoapparatus eacebrdm@ep@ ki \l, ovherginl saigl i t ude of

sai d defl ectd@iyeC U 1er 1§9§'pi et‘i'aﬁﬁsﬁﬁ" ‘é?ﬂﬂ@' OchtRfuc@' gcharging
sai d capaC|tor bet en, sal Ses: rator esponsi ve to said
capaci tor vdtUrEgY bsel‘FQPBel §ah ‘Eﬁﬁaﬁﬁpr ¥Hae ?hﬁ‘?“} @zubllé?}‘?% an

el ectrode ofofsalued de:ﬂdwdm isbpndl uber H@verapmglesabdasecnﬂd signabl ankaiy when a
scan .capacitor.

10. A video display apparatus, comprising:

a cathode ray tube including an evacuated glass
envelope, a display screen disposed at one end of said envelope
and an electron gun assembly disposed at a second end of said
envelope, said electron gun assembly producing an electron beam
that forms a raster at electron beam landing locations on said
screen;

means for generating a deflection current in a
deflection winding that is disposed on said cathode ray tube for
producing a deflection field in a beam path of said electron beam;
_ means coupled to said deflection current generating
means for generating a deflection signal at an amplitude that is
related to an amplitude of said deflection current;

a comparator responsive to a second signal for
generating an output signal that is coupled to an electrode of said
cathode ray tube to provide beam current blanking when a scan
loss condition occurs; and

an active amplifier having an input responsive to said
deflection signal for generating said second signal by amplifying
the signal that is developed at said input of said amplifier wherein
said active amplifier comprises a transistor operable to conduct a
current that is coupled to a c@pacitor during a portion of a period
of the deflection signal for developing said second signal in said
capacitor and wherein said transistor current is coupled from a
current supply to said capacitor, during a peak of said deflection
signal that occurs during a retrace interval.

" 11. The television apparatus according to Claim 10,
wherein said transistor is operable to raise a voltage of said
capacitor to a predetermined level. substdnually hlgher than an
amplitude of said deflectlon sngnal -
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REPLACENEND SHEET|ay apparatus, conprising: a cathode ray tube

gl ectron gun assenbly for emttingamel ectron

beam directe gaj rfeen, and a deflectl oduci ng
i zpr al%’ gn@‘v@rogl scanni ng of the el m m"&"%’ e screen;

signal at a
to said defl

ectlonl ndi ng for produ c;ion
requency that isjrel at ed to a scanning rate; neans responsive
ectromsTyat—Tor—generating DC pul ses of substantially

constant peak anplitudb2.t hAn apparatus according to Claim 11, wherein said

transistor is coupled to a supply voltage and charges said
capacitor substantially to a level of said supply voltage.

13. A video display apparatus, comprising:

a cathode ray tube including an evacuated glass
envelope, a display screen disposed at one end of said envelope
and an electron gun assembly disposed at a second end of said
envelope, said electron gun asserﬁbly producing an electron beam
that forms a raster at electron beam landing locations on said
screen;

means for generating a deflection current in a
deflection winding that is disposed on said cathode ray tube for
producing a deflection field in a beam path of said electron beam;

means coupled to said deflection current generating
means for generating a deflection signal at an amplitude that is
related to an amplitude of said deflection current;

a capacitor;

means responsive to sald deflection signal for
generating periodic current pulses in said capacitor to develop a
voltage in said capacitor such that, during normal operation, a
peak level of said voltage in said capacitor is at a constant level
independently of said amplitude of said deflection current;

means coupled to said capacitor for discharging said
capacitor between said pulses, and

< a comparator responsive to said capacitor voltage for
generating an output signal that is coupled to an-electrode of said
cathode ray tube to provide beam current blanking when a scan
loss occurs. | |

14. A video display apparatus, comprising:

a cathode ray tube having a phosphor screen, an
electron gun assembly for emitting an electron beam directed
against said screen, and a deflection winding for producing one of
horizontal and vertical scanning of the electron beam on the
screen;



are independ REPMWEN%IS}EM of said deflectionsi ai d DC pul ses

Qccurring at jsg d Trequer thdt is related to s scanning rate;-a second
capaci tor coypljed=t gt puit jof said DC pul sesZ ﬂm ; nmeans
coupled ta sdid c%pgéppgr fof ¢lischarging said c I ’ said

pul ses; and v ng a s:l nal input coupl ed“to"sas cond
capaci tor ‘anq the conparator pfoducing an output signal when a | evel at

sai d signal input crosses a-titeshold | evel of said conparator, said output
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C aim 14, erei.n said deflection signal is genérated in a trace capacitor
havi ng a pat@IBNB8wIdt* orm with vol tage havi ng peaks occurring renote in

means responsive to said deflection signal for
generating DC pulses of substantially constant peak amplitude that
‘are independent of an amplitude of said deflection signal, said DC
pulses occurring at said freqﬁency that is related to said scanning
rate;

a second capacitor coupled to an output of said DC
pulses generating means; _

means coupled to said capacitor for discharging said
capacitor between said pulses; and

a comparator having a signal input coupled to said
- second capacitor and the comparator produéing an output signal
when a level at said signal input crosses a threshold level of said
comparator, said output signal of said comparator being coupled to
an electrode of said cathode ray tube for triggering blanking of
the beam. '

15. An apparatus according t@ Claim 14, wherein said
deflection signal is generated in a trace capacitor having a
parabola waveform with voltage having peaks occurring remote in
time from a center of a scan, and wherein said pulses generating
means includes a transistor operable to provide narrow DC current
pulses to the capacitor during said peaks, whereby the transistor
functions as an amplifier and as a rectifier.

16. The television apparatus according to Claim 14
further comprising, a second cathode ray tube having a second
deflection winding coupled to said trace capacitor, and wherein
the comparator is operable to provide beam current blanking of
all of said cathode ray tubes.

17. A television apparatus comprising:

a cathode ray tube having a phosphor screen, means
for emitting an electron beam against the screen, and deflection
yokes for producing deflection of the electron beam on the screen;



time froma ﬁRﬁPhACbMTSQHEEde wherein said pul ses generating means '
i.ncl udes a trafsTstror-operabjelto provide narrow DC currﬁ'ﬁ"ﬂ ﬂ“ﬂm ,mz
capaci tor duni nig %a,lg ?%% wher eby the transistor func

anplifier and gs U 6. The tel evision apparatus accor df ng*to*

A aim 14 f ur tjhdr—conprisiagsyd a seconb6cat hode ray tube having a second

defl ecti on windi ng coupl ed to bai d trace capacitor, and wherein the
conpar ator i sTUpEratrersoumewide defiention rsegrialbf@amkherdeatn,atiie of said

cat hode ray déﬁ’nﬁ&no s1gnﬁ hgl,ﬁ]v%e rhqi\pg%%ﬁ{gnporrprl sing: a cathode ray

t ube having a Screen 1 Ag an el ectron beam agai nst
t he screen, and def I ecim (ﬂ?tV@kénglbfrlebr%ﬁhc%mgm@éﬂwp 64 ¢ theie el ectron

beam on t he &fl€’ion signal for the beam, and an output, the output haying
an amplitude exceeding that of the input;
' a rectifier coupled to the output of the amplifier, a
capacitor coupled in parallel with an output of the rectifier, and a
resistance in parallel with the capacitor to discharge the capacitor
over time;

a comparator having a signal input coupled to the
capacitor and a reference input, the signal input being coupled to
the capacitor and the comparator producing an output signal when
a level of the signal input crosses that of the reference input, the
output signal of the comparator being coupled to the means for
emitting the electron beam and triggering blanking of the beam.

18. The television apparatus according to Claim 17,
wherein the deflection signal is a parabola at a scanning rate of
the electron beam. .

19. A television apparatus comprising:

a cathode ray tube having a phosphor screen, means
for emitting an electron beam against the screen, and deflection
yokes for producing deflection of the electron beam on the screen;

a trace capacitor coupled to at least one of the
deflection yokes, the trace capacitor producing a voltage signal
having an AC component at a scanning rate of the beam;

a pulse generator coupled to the voltage signal of the
trace capacitor, the pulse generator prdviding DC pulses of
substantially constant amplitude that is independent of an
amplitude of said voltage signal, narrower than a period of the
scanning rate, as a function of detection of the AC component in
the voltage signal of the trace capacitor;

a capacitor coupled to an output of the pulse
generator, and a resistance in parallel with the cadpacitor for
discharging the capacitor between said pulses;

a comparator having a signal input coupled to the .
capacitor and a reference input, the signal input being coupled 1o



16 a source of a deflection signal for the beam the deflection signal .
havi ng an AC conponent; an active anplifier with an i nput coupled to the
defl ection signal for the beam and an output, theoutput—haying an
anplitude exceeding that of the input; a rectifier coupled to the output of

tthe anplifier, a capacitor coupled in parallel vvi I

rectifier, and a resistance in parallel with the m}w ”ﬂﬁ"’h‘tmﬁﬂuuharge t he
capacitor over tinme; a conparator Ee)w ng a signal i nput todpl &d -to the
capacitor and a reference input, the signal input being coupl ed to the
capaci tor and the conparator producing an out put signal when a level of the
si gnal i npthe capasuer iang 1he cAEpAAWTePERANGIBE: ant putpyk signali gehan of the

conparatora bl@lvBE dfotﬂ)éf %ﬁﬂ imtneedb%eé Otha€noft thé drefé@nek efiipue theam and
triggeri ngobg Ut 'n%ap e comparator being coupled to the means for
emitting the electron beam and triggering blanking of the bgam.
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18. The television apparatus according to Caim17, wherein the deflection
signal is a parabola at a scanning rate of the electron beam 19. A

tel evi si on apparatus conprising: a cathode ray tube having a phosphor
screen, neans for emtting an el ectron beam agai nst the screen, and

defl ecti on yokes for producing defl ectigh of the el ectron beamon the
screen; a trace capacitor coupled to at | east one of the deflection yokes,

the trace capacitor producing a vaoltage signal having an AC conmponent. at a
scanning rate of the beéﬂiﬁwﬁ'@mﬁ% QPR RAXL JURE t age si gnal
of the trace capacitor, the pul se generator providing DC pul ses of -
substantially constant anplitude that iésgrwment of an anplitude of
said voltage signal, narrower than a p the scanning rate, as a

function of detection of the AC conponent in the voltage signal of the
trace capacitor; ' '

An active amplifier (Q1) is responsive to a vertical
parabola voltage (V;) developed across a trace or S-shaping
capacitor (Cy) for developing a DC voltage (V;) at an increased
voltage level than can be obtained by rectifying the parabola
voltage. The increased voltage level is developed in a capacitor
(C5), during part of the period of each scan. The capacitor is
discharged through a parallell resistor (R8). During normal
scanning, the capacitot voltage, alternately, increases and
decreases, but remains above a threshold level (Vpgp) as detected
by a comparator (U2). Upon scan loss, the capacitor discharges
below the threshold and the comparator triggers blanking of the
kinescope driver. In this way, the phosphors of a cathode ray
tube (10,11,12) of a television, especially a projection television,
are protected from burning due to a loss of electron. beam
deflection.
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a capacitor coupled to an output of the pul se generator, and a resistance
in parallel with the capacitor for discharging the capacitor between said
pul ses; a conparator having a signal input coupled to the capacitor and a
reference input, the signal input being coupled to 1 7 the capacitor and
t he conparator producing an output signal when a | evel of the signal input
crosses that of the reference input, the_outpul_signal of the.conparator

bei ng coupl ed to the neans for enitting/Ghe eIREPL§CEN§§ﬁjSHEEI i ggering
bl anki ng of the beam
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