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SCAN LOSS DETECTOR FOR CATHODE RAY TUBE This invention relates to video

“display apparatus and in particular to _g cathode rpy-4 %@35%@%@ 4l on
circuits operating to detect and respond to deflection 10ss which otherw se

may- cause burning of the CRT screen phosphors. Projection videg:display<
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be accept ablee under n c[tmal ro nr1 I |gh%|ggcg&% A IOBS It @gd% |rablee_to
operate t RPFAUNG; tRafetegt e5poR¢b I BPPyhVhUds qigavEe | e
at hi gh elmay rcauseeborwing &ft thkeCRTY scrélea phasphiesent of hi gh beam current
density results Projection video display apparatus, such as television
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 conductors shorted, for example during zrlssemg}”x;-{f_g;;ﬁ;\..
servicing, all three CRTs might be damaged. o
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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 display by dxsabhng the kinescope

15 (kine) driver.

U. S. Patent Application Serial No. 515513, filed April
30, 1990 - George, entitled A PROTECTION CIRCUITS FOR A -
CATHODE RAY TUBE,‘ (GB—A-2243752) 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 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 prcfcrably, lower than the
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S deflection drive signal from nommal 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
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 period through a parallel

25 resmtor

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 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 landihg 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 genmerating 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, 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 FIGURES 1 and 3, a projection type video display
apparatus, such as a television receiver, incorporates three
monochrome CRTs or kinescopes 10, 11 and 12. Kinescope 10

heet Has Been Replaced

"I



shapi ng capacitor) provides an input to a conparator for detecting a | oss

- of vertical deflection current. The -tyace capaci tltgézéi %ggﬁgzl ed in series

with the vertical deflection coil. The current in ettion coilsiis
substantially a sawtooth. The voltage across the trace capacitor is a
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vmg cn'cmt 13 and a terminal (qub C %ocﬁng capacitor
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 V; at
terminal 13b. During normal operation the vertical rate signal Vi
includes a parabolic voltage component. Should a vertical scan loss
occur, for example when any one of the windings 14, 15, 16
15 becomes an opem circuit or when continuity is lost across
terminals 13a, 13b or one of the intermediate connectlons 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 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 tramsistor 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.e.,
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 C5. ——
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to set the reference |evel of the conmparator, which is a DC | evel, far

" enough below the norMal mininum |evelgaof the sidrelA i9%Bs4to the
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Specifically, the threshold should be, preferably, |ower than the -3 -
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the deflectronc om causing triggering of the scan lossvcircuit.-Upon
| oss of scan the During the intervals current pulses flow through

transistor 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 given current pulse, voltage V5 across
capacitor C5 of FIGURE 1 is drained away through parallel resistor
10 RS8. Voltage V, 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
Vger 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 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 to zero.
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capacitor discharges fromits maxi num voltage, occurring at the beginning
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devel opedgenerstedt by kinescope driver 23, in respomnse to the output of

video processorfamplifier 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 conducting. The output of the driver
stage includes opposite conductivity type emitter follower

A
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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.
A collector resistor R22 coupled to transistor Q6 acts as a
kmescope arc current limiting resistor.

Kine supply voltage is provided at approximately +225.

volts through resistors R17 and R20 to the collector of tramsistor
Q5, and is coupled to the series arrangement including resistors
R18, 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
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,
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.

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
grid biasing and cutoff circuit, not shown, ma§' 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 generated in the event of deflection
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than is possible by nerely rectifying the deflection signal. The hi gher
" capacitor voltage enables using a shortger tinme coRstAngs,3sasulting in a

qui cker.capaci tor discharge through a guard band, between the normal '
operational m nimum capacitor voltage in each deflectlon cycle and the
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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 V5, in capacitor CS5 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 Ql.
This can be appreciated with respect to FIGURE 4.
" Voltage V5 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
CS5 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 t 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 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 V5 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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voltage V, through the guard band to the threshold level VREgE
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 CS' is
compared to a threshold voltage Vggg'. 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 fJarallel 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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FIGURE 2 is a circuit diagramshowi ng a vertical scan | oss detector,
enbodyi ng anot her aspect of the invention; FIGURE 3 is a bl ock diagram

showi ng- api | u scan | oss detector of FIGURE 1 or 2 to disable
operation l“ﬂlﬂlmmﬂ Ill ﬂ . (kine) driver upon detection of vertical scan
| oss; FIGURE 4% s‘a tirfing d| agram shemi-ng operati onROA 86854pDEWtAON .
accordl ng to FIGURE 3; and FIGURE 5 is a schematic di agram show ng coupling
of the scan | ossdaigction ci rcuit to a kinescope driver. Referring to™

FIGURES 1 and 3, a p ojectjo tpépg kdeo di spl ay appar.afus, such as a
t el evi si on receiver,14 ncoﬁao‘f‘g BRIBe dRNIEEHSo ROTERISING: ki nescopes 10

11 and 12. Kinescopea l¢hthode 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

5 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

10 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;

15 ' means responsive to said 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 capécitor is at a constant level
independently of said amplitude of said deflection current;

20 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 & scan

25  loss occurs.

2. 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

30 horizontal and vertical scanning of the electron beam on the
screen;
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.-5- produces red inmages; Kkin 0 11 produces green images; and ki nescope
12 produces bl ue i nages. T@ﬂiﬁ@lﬂﬁ&‘“ﬁﬂﬁjﬂwe conbi ned by an optical system
(not shown) on a viewing s A are viewed by the user as a .
conposite color inmage. Vertical deflection windings 14, 15 and 16 (FIG 1y
are coupled in serjes hetween an out put2-4erm nal 13aRCA 86886RYDId A _
deflection driving circuit 13 and a termi nal 13b. A DC bl ocki ng capacitor

Cv and a current sanpling resish%re Rs ar.e in series with the

caupl ed
defl ection windi ngs 1#eal§ CPBPlagiQedaid; @Fgfeﬁé’ionlé’é‘"éiﬁﬂgg Pund. Circuit 13
produces a ssduwthf ¥edéflectionedipral iaona clireqeency hivat fisoreated aocapaci t or
Cv to produ?c]ceaa.vertifea.l rate signal V1 at termnal 13b. Durinrng nornmal -
operation thé Werei e rate signal V1 includes a parabolic voltage
conponent. Shoul d a veraansarespmsivode ssilirdeflestien ssignel viein any one of

the wi ndidggerdratihyy € pulses of substantially constant peak amplitude that
' _are independent of an amplitude of said deﬂ_c_action signal, said DC

pulses occurring at said frequency that is related to said scanning

rate;

ERS S

a capacitor coupled to an output of said DC

10 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
capac'-ii:or and the comparator producing a_r_1' output signal
15 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.

3. An agpparatus according to Claim 2, wherein said
20 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
meéans includes a transistor operable to provide narrow DC current
pulses to the capacitor during said peaks, whereby the transistor
25 functions as an amplifier and as a rectifier.

4., The television apparatus according to Claim 2
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

30 all of said cathode ray tubes.
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‘beco‘rres an open circuit or when conti nuity is lost across termnals 13a,
13b or one of Hmmnmm connections, the parabolic signal V1 does
not devel op. Al ME”mot shown, drives horizontal scanni ng at the
lLine rate, via horifzdntdl deffection windings 20, 21, 22. The hori zont ak-

out put stage may include a flyback or,high voltage hrc%”%fe%réﬁefoxx}‘% shown,
wi th secondary wi ndi ngs providing power for the various load circuits, =

i ncludi ng an approxi mately +225 VDC suppl y voI tage which is DC coupl ed--For
driving the cathodesgof he vertical parabola signal

V1, that is at about 2 59§T¢ellgvﬁ§é%{}< quaﬁ%tgﬁ CPg‘ngﬁl%ﬂy integrated by
series resistor R5- amithadal tayl tohpabaving mphalthXCscmmie adrs capacitor

tC4 to an 'élfn'lﬁfngsedﬂ)o(ﬂ)ébﬂgnaﬁe Pag%iri’sﬁ tWf&en, | Bl Ugé gcﬁgﬁNP
ransi st or I'S coup e bas€ of 'transrs
yokes for producing deﬂectlon of the electron beam on the screen;
5 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 providing DC pulses of

10 substantlally 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

15 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
the capacitor and the comparator producing an output signal when

20 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.

-
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t hrough series resistor R6, and the base of transistor QL is biased

‘relative to the positive DC supply voltage +V,

D2 cl apps the parabola to positive su_pply vol t age +V, ancRG)liNf%B:bw”"g

for exanple +15 VDC. A di ode

parabol a signal is positive transis or QL does not- conduct”” The emtter “of

PNP transistor QL is coupled to the positive suppl During the n
ti ps of the parabol a%m_wm%ﬁmﬁwt t he ed$
retra

the scan in the vicinity of vertical

at.i ve
s _of

et TENSi st of QL “¢oRducts from

the positive supply, to charge capacitor C5. -6 - The current through

i}

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 (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 parailel resistor (R8). During normal
scanning, the capacitor voltage, alternately, increases and
decreases, but remains above a threshold level (VREFr) as detected
by a corriparator (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 burnmg due to a loss of electron beam

deflection.

FIGURE 1

heet Has Been Replaced
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transistor QL and the vol tage acr os&BEdERGT or C5 are shown in FIGURE 4 as
and V2, -



respectively. Simlar synbols and n
simlar itens or functions. During

t hrough fransistor QL of FIGURE 1,

across capacitor C5 rises nearly to
vol tage V+. Followi,ng a,given curre
of FIGURE 1 is drained away through
capacitor C5 is coupled to one inpu
operational an anplifier U2. The ot
to a reference voltage VREF definin
t he exanple according to FI GURE 1,

unerals in FIGURES 1 and 4 indicate

the intervals current pulses flow

the peak of a voltage V2 of FIGURE 4 -
dﬂﬁ%@ggvel of the positive supply e
nt (g4l Se, voltage V2 across capacitor C5
paral l el resistor R8. Voltage V2 across

t of a voltage conparator including
her input to the conparator is coupled

g the threshold of the conparator. In

the reference voltage is defined by a

reverse biased zener di ode D3,

resi stor

RO and to a parallel

coupled to the positive supply through a
capacitor C6. Were the supply voltage is +15

volts the reference is appropriately:?vcfi

U1 -
SOURCE OF YN Vo U2
VERTICAL L . ) iose"
DEFLECTION TV | T )
SIGNAL C4
7 Vy' ACTIVE
; AMPLIFIER COMPARATOR
VREF
VERTICAL
DEFLECTION |—13
DRIVER
I FIG. 1
VERT. DEFLECTION -
WINDINGS £V >V H2v
C7 R12
0.01uF 4.7KQ
V2 U2
R11 VERT
A 10KQ SCAN
+V N Q2 LOSS
R9 v R10 R13
15KQ
= REF L 4700
D3 Cc6 =
10.6V 10pF
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about 10.6 volts. So | ong as normal verdAsd&l scanni ng conti nues, a new
current pulse fromtransistor QL arri{¥d848°recharge capacitor C5 before it
di schargés to the threshold of conmparator U2. If, due to a fault, the AC"
input fromthe trace capacitor Cv is lost, and no new pul se arrives, t he *~
out put of the conparator. changes state as voltage V2 on capacitor C5 drops
bel ow t he reference voltage A vertical scan |oss signal VERTI CAL SCAN LCSS
is then generated through a driver transistor 2. The base of transistor-<
is coupled to the conparator output through series resistor Rl11 and bi asing
resi stor R10. Wien the output of the conparator goes |low (i.e., when the
reference voltage coupled to the inverting input of operational anplifier
U2 is higher than the voltage across capacitor C5 coupled to the
non-inverting input), PNP transistor 2 conducts. Transistor Q is
arranged as a foll.ower anplifier, the

23 +V
225V 14
R14 \ Pt

VERTICAL SB[ KINE BR s 10
SC R15 DRIVER 1 . )
e AN «
PO 20
ggARN Qs S Bg iy
Bt 11
LOSS ° LSS | |
21
197 5
B B (

-_-_"' 12
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output at the emtter of transistor @ being coupled to a positive supply
voltage through a resistor R12 and a capggis or C7, and the collector. being
coupl ed.to ground through a resistor RMF%?MQMrlng normal operation, the_._
output at the emtter of transistor 2 is it about +12 volts, and upon scan
| oss the output goes to.zero. -7 - Scan | oss signal VERTICAL SCAN LCGSS
fromtransistor @ is éoupled to an arrangenent for bl anking the display_by
di sabling generation of the electron beamcurrent, as shown in FIGURE 3 or
5. Simlar synbols and nunerals in FIGJRES 1 and 3- 5 indicate simlar

items or functions. Referring to FIGURE 3, the beamcurrent is normally
25V pp \ -

Vs i . VERTICAL

NORMAL OPERATION — fgg‘g
>
FIG. 4
+225V
R17
) | R18
s _[. 2.7KQ
u
400V R19 %Rzo FIG. 5
2.2KQ > 4700
10
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' . : o _ 026174 285
gener_a-n/ed. by ki nescopet.dr:iver 28, .in response to the output of video

pr oces€or /. amp) i fier 1% #«hichidecqdes and anplifies the video signal
recet vi‘éd{ﬁ-f-;r_a-qm{a,-n; aptemga; -.Sage ot her source. The output of the video

proces¥ar: 19.: fo;r-;;,h_"gg@_rgg‘lgg,;ﬁ(}fggt_r 0I§I abl y- tauses a cat hode el ectrode current
of the CRT to flow via kineScope driver 23 and via a transistor 4, whose
em tter . i.s pouplked. L0 gsfeand t hrough resistor R17. Separate kinescope

dri vevp%ll-iz3~-f-5ﬁd.f=i1:.kah§ﬁéﬂék‘ OSMDETES FORICATHQOBRE RAYdIBEve CRTs 10, 11,
12, only one being S in¥ehfiond RWMBY- 1Fakhes’ dgyta% NagEarktiesERpe
drivers is coupled to its respective tran@s{_or, ,.thrqugh a

cor r espondithPa&tculani 1y a cateds gray tabe (R T} Rrofediommirquits

confi gur at bpéerading rntandesdcr an@ réypbndB toTdaflecabar 1683 MaiickasthdsRlisbas a

base coupled to scan | oss si I | CAL_SCAN LOSS t hrough orte of

rosi st ors ferg, CaRed durine o JBF (T 1 SSRerT IOBIOFY conduct i ng (i.e.. in

t he absence of Projection video display apparatus, such as television
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
screen. In order to form a final enlarged image of sufficient
brightpess 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.

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
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.c.,
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
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

- may be involved in coupling the vertical deflection current to the.
coils. Should any of these connectors be improperly engagfzd or
their conductors ‘shorted, for example during assembly or . .
servicing, all '-th._rcc.CR-’l‘.s 'r'n.ifght be damaged. This.is the replaceméfﬁ sheet
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a low |l evel indicating scan | oss on the base of B), video signals VR VG
and VB produced by video processing stage 19 and coupled to the bases of
each respective transistor Q4 are coupled to the appropriate kinescope
driver 23 and el ectron beamcurrent is.provided to the CRT cathode. FI GURE
5 illustrates in nore detail a conventional output kinescope driver stage
23 to be driven fromthe video processor/anplifier 19 through transistors

Q4 and B. Sinilar TaeMoOW Bs and &W{ah&: IrﬁoFd@u Ssﬂleaﬁdarﬁcrﬁslﬂﬂlacate
simlar itens or fu ctions. Stage

RE 5 i des_a series

ar r angenme REIFBHABAI DYV EHOT rﬁHP@tfg?“SLla"é I§PHRfa" ey Qﬁfrﬂﬁuﬁtor L2, a
resi stor RiBstandal aspairojoiRlTo proiest sthiei €REAr semgasrefrbm alareage, cal | ector
L0208 lRBholq e BESA T i P pr B RO S, (e
devel opedand pramptly| e@spgndofto 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
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
(kine) driver.

U. S. Patent Application Serial No. 515,513, filed April
30, 1990 - George, entitled A PROTECTION CIRCUITS FOR A~
CATHODE RAY TUBE, (GB—A—2243752) discloses a scan loss protection apparatus
wherein the voltage across the vertical trace capacitor (or S-
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
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
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. desirabie

. to.set the reference level of the comparator, which is a DC level,
far enough below the normal minimum Icvel of the sxgndl input o
the comparator to dVOld false tnggcrmg of the scan loss circuit:-
'Spcuﬁcal]y, the thrcshold should be, prcfcrably, lowu Umn the

This :s t’m rapiecamani s Hémt
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_transistor B, provided it is conducting. The output of the driver stage
"includes opposite conductivity type emtter follower -8 - transistors B
and B, formng a Class B anplifier with base inputs coupled to the

col l ector of transistor B across diode D&.- The enitter output of
transistor B is coupled to the emtter output of transistor Q6. The high

| evel anplified video signal is coupled fromthe emtter output of PNP

fol | ower t r arsinsdlomiQémam ol VRPN Y odrl cvmount,adefising aQbguardi bandopr esponds

to an out put,d: n;“E 2biof h Ve a C I : of .t he
I mage reprod‘u‘%llgélg |%lé'§cogg$og,ﬁ% beJd \g}ﬁgugd)kt?cﬁegtéggg?oal?éeﬁ}ﬁlregﬁtt F(I) mting
resi stor R2APIENEDpNTHY] VAFAUPNSySYGHEIa5diNREse o dher sigpal gpgut nwudher L3.

comparator, typical variations in the peak amplitude of the,
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
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
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
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
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
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

. positive supply. voltage and.the capacitor and is responsive to
negative peaks in a. parabola -derived from the trace capacitor.
The amplifier produces a voltage in the .qap'aci't'or that is higher
than- is possible by rﬁere.iy rectifying the deflection signal.  The.

This is the replacement sheet -



A collector resistor R22 coupled to transistor Q@ acts as a ki nescope arc
current limting resistor. Kine supply voltage is provided at approxi mately
+225 volts through resistors R17 and O to the collector of transistor (&,
and is coupled to the series arrangenent including resistors R18, R19, also
through R17. A filter 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 exanPi&hsy capaeisnneceitage t pRaAbIES n4Sgy R hosler ajEne dnséemt on | oss
occurs aﬂdslﬂbﬂ vmtﬁgeuﬁfkesl eﬁlpécxuﬁRH&qLa@@Amdo@S &0%$Ja't@ b&Rd, zero.
Accordi n tra si stor opBs ogﬁonductlve i as .t he kine
suppl y vgf’%"g r Blfai HI P |99‘V§ 108 8 BUBHL SRS @ﬁa?’&gtglgﬁ‘ tRe receiver's
filter ca@etmdicﬂmuan pogcliei mdc@hhodneﬂMlﬁageAn@aﬂﬁagﬁmxstmd thu peak CRT. The
control grhstivey Wsitagd 106 dR6sCAdt PighBtiBhRNYCYaR) WithCtte posi tive level,

amplitude of the deflection signal, making the response time less

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
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
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 currept. A comparator is responsive to a second signal
for generating an output signal that is coupled to an electrocde of
the cathode ray tube to provide beam current blanki.ng when a
scan loss condition occurs. An active amplifier has an input
responsive to the defiection signal for generating the second signal
by amplifying the signal that is developed at the input of the
amplifier.

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, embodying another aspect of the invention;

FIGURE 3 is a block diagram showing application of the
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
the scan loss detection circuit to-a kineséope driver: :

- keef e rnng to I](;URL‘S ] and. 3, a pro‘)cx‘t)on Ly;x v:r]no d:splay
_ appardtus, such as 2 television receiver, incorporates three
~monochrome €RTs or kinescopes 10, 11 and 2. ch**copc‘ 10

Thig is the 1B emmdm sheet
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and the voltage difference between the cathode and the control grid causes
a beamcurrent cutoff condition wherein the beamcurrent is substantially
zero. In this manner CRT 10 is protected from phosphor damage even if the
ultor voltage is sufficiently large to produce a beamcurrent. \Wether a
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

vol tage fptdducelsfl rédit irhfigedy! kirescoptagé peoducess hpirgbn imagesd;stods B and 6
i d bi askRRSHEL tEprodicBdubfuc AfReckl TG (HPRE Spflkes AP0 2™ cdundant
means opefembened byidan ieptical systeBcdnot clwwa) o as vigwinghsreen,
gener at cd (s el abF AENEY, by Ié (RekCasha Rothpbsile olét dfigeran be
Vertical deflection windings 14, 15 and 16 (FIG.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.
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 windings 14, 15, 16
becomes an open circuit or when continuity is lost across
terminals 13a, 13b or one of the intermediate connections, the
parabolic signal Vi does not develop.
An _output stage, not shown, drives horizontal scanning
at the line rate, via horizontal deflection windings 20, 21, 22. The
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.
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
through series resistor RG, 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
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 v_cr.li'cal retrace, lfansislor Q1 condtj_cts from the -
positive ~supply, to charge capacitor C5. | o .
' ' ' ' ' . Thig 3 the reniacamant shemt
@€ AUG W
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failure in either or both of the vertical and horizontal scanning circuits.
Al t hough only the generation of the vertical scan |oss signal is discussed
in detail, a horizontal scan |oss signal HOR SCAN LCSS can be generated in
a well known manner when horizontal scan@-o0ss occurs. In accordance with an
I nventive feature, the peak voltage |evel of voltage V2 of FlIGURE 4

devel oped across integrating capacitor C5 of FIGURE 1, which discharges
during a substantial "Dl@etd':mmf estiglcalransizeer, Q3% asndstirntvicdldge gr eat er

t han the a |, V g odi ment of

FI GURE 1, %) ggp? l\/éel a\?/%%?@wg 3{/} A@@gﬁag %)O[ %& €§b roxi mately
equal to t H@smtevelyupp?olyn\lVUI sug@ow aftmdlufsellaéﬂ aDeHIGURIEIS Fnzpui bdar abol a
in that thengdRac sRhilhP OR8¢ Fthctions.

During the intervals current pulses flow through
transistor 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 given current pulse, voltage V, across
capacitor C5 of FIGURE 1 is drained away through parallel resistor
RB8. Voltage V, 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
VrefF defining the threshold of the comparator. In the example
according to FIGURE 1, the reference voltage is defined by a
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
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
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
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

. 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 ubon' scan loss the output goes to zero.
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the supply voltage, during the m ni mum peaks of the parabola, in the
“wvicinity of vertical retrace. By providing this |arge voltage across
capacitor C5, a shorter time constant can be utilized than w thout voltage
anplification that is obtained by transisfor QL. This can be appreciated
with respect to FIGURE 4. Voltage V2 of FIGURE 4 across capacitor C5 decays
fromits peak |evel of about +15 volts to a nornmal operational m ninmum

| evel 2|4 of + 12 vol tsfd“”f.j’@% seg/meMAnpSC@INomow fﬂdiﬁ'tr&ﬁs@ﬂor el
interval, aj.qa.rate defined by t e capagci t t he paralle
resi stance @efi‘ﬁe‘ao e ?sq'brarf'?é‘gfﬁﬁeq 205 Hid 91%‘388”%%;)2 %% conpar at or
U2 (which i disabiimg Igenleaatgenfof the eoleetwmn drealm aenpireht,ens cshmanatmr as
shown) In te t 65
Twec. (240KF§@81%*§ PP §"§‘§‘9‘g"~"¥§% 3iCaid FRofaR 8 FIUBES 3 888 2or
U2 of 10.6 volrdicate I%Wé’fal't HEMS 103 AdRGHONSeper at i onal ni ni mum I evel 24 of
vol tage Referring to FIGURE 3, the beam current is normally

generated by kinescope driver 23, in response to the output of
video processor/amplifier 19, which decodes and amplifies the
video signal received from an antenna, or some other source. The
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,
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
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
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
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,
through transistor Q3, at the collector- of transistor Q4). A high
level dmphf:cd video -signal s developed at the collector of

*transistor . Q3, provxdcd it is conducting. The- output of the dnvcr
stage includes r)pposxlc ‘conductivity typc emitter follower
“This is \he egm smafy shest
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signal V2, by an amount defining a guard band. The guard band allows a
certain normal variation in the normal operational mnimmlevel 24,

wi t hout triggering the output of the conparator U2. In connection with a
supply voltage of 15 volts, the m ninum®perational level 24 is, for
exanpl e, about 12 volts, and the threshold level is set at about 10.6 volts
to provide a guard band of 1.4 volts. Wen a scan | oss occurs, voltage V2

decays throagdisidrs QSuahdsQ#) fdrniingchaCsssoB aapgifi¢orwith, based inpsg )
oI 16 BRI oo TGO N sl o7fgcont nuat or
emitter output of transistor QS5 is coupled to the emitter output of
transistor Q6. The high level amplified video signal is coupled
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.
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 arrangement including resistors
R18, 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
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,
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.

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

.. 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 generated in the evént of deflection '
- < ' | TRig i3 e repiscemant shee!
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characteristic rate. If the difference between the peak of voltage V2 and
" voltage VREF were significantly smaller, the selected slope of the decay
woul d have had to be also significantly | ower, due to discharge froma
| ower voltage difference during approxi mé?tely the sane interval. Therefore,
after scan | oss occurs, the decay of voltage V2 through the guard band to
the threshaold | evel V err] woul d be longer. Accordingly, the higher
vol t age di ffeduenda pHbduced &ﬂ}haﬁﬁltlhﬁyi*/ﬂgl%algﬁad Narizentahescamping i er has

the benefi ¢ibids esuAhh@n #l bAKY N UgRGafiorBF Ll VertRodl Ofsilhes @ Steeper
sl ope, and, uic ctjon of asanloss RE 2

i1l ustrat e§1%{13§e’<§0 ICa itFe ?‘%‘f’ TiZopsak SeAn lassyisignal sﬁi s and

nuneral s i ISCARUREXSS- &ant fKB Geherfedi it Wethknoivd uRgiden&heReferring to
FI GURE 2, ! nt _danmpge to the phosphors in the event of a |oss of
scanni ng, %‘&r&t%‘l"? SGBRt KBS 9SCULF the AC deflection signal is AC coupl ed
to 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
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, during the minimum peaks of the parabola, in
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 Q1.
This can be appreciated with respect to FIGURE 4.

Voltage V, of FIGURE 4 acress capacitor C5 decays
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
operational amplifier comparator as shown). In the illustrated
- example, the time constant T is about 65 msec. (240K x 0.27 uF =
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
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
guard band of 1.4 volts. | :

When a scan loss occurs, vo]tagc Vs dccdys through its
usual Spdn of discharge . of capacitor CS, and alsg through the
guard band. The dr,(,_dy through the guard band is 4 continuation
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an active anplifier Ul. The anplifier UL has a positive gain or
“anplification. The higher gain signal at the output of anplifier U is
rectified by a peak detector diode D1, and applied to an integrating
capacitor C5'. The voltage | evel on capagigt-or C5' is conpared to a
threshol d voltage VREF . Capacitor C5' is coupled to parallel resistance
R8', which discharges the capacitor over tinme. So |long as the AC signal

r epr esent i ngf dgk! @ﬁﬁapfb;fc@ﬂﬁbﬂﬁl Rfa%%?ntand wata& %ol thaggahRMai NS
above the thresh?I d.of c If‘ﬁ@ g 2)&? nal s |lost, the
capaci t or df BPRSFYLYIG HA e PQFY"d}C"r g’f’&ﬂc Hfdke Qa¥PltBBeand the
par al | el reylzstaadcmhag@ ‘éREanvaonstg@mflcshﬂyt sm&@gh theicseledtad, slapen scan

| 055 oceur sor e HoLdASeoliay Hechas o B8 SRRPSIAARCh AN IR IS
Ao ot ?‘ﬁ teiis 12T ca

t hr eshol d be ore e screens o
be burned. dHehargh Qr@ﬁswn tower | witpemaligferenen dusing ra@pcxapanateéy does

not di schargg Qﬁhwl\’lhié@vélhre’?ﬁ@éfopé{rhﬂﬁr NQatlloss occurs, the decay of
voltage V, through the guard band to the threshold level Vgygp
would be longer. Accordingly, the higher. voltage difference
produced by amplifying signal Vi in the amplifier has the
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
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
integrating capacitor C5'. The voltage level on capacitor C5' is
compared to a threshold voltage Vggg'. 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
U2. .When the AC signal is lost, the capacitor discharges through
the E)arallel 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,
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.
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. operation. The output of conparator U2 enables or disables the supply of
current to the CRT cathode via the kinescope driver, as-explained before.

-11- CLAIMS: 1. A vi deo display apparatus, conprising: a cathode ray tube
i ncl udi ng an evacuated gl ass envel ope, a di spl ay screenLﬂ"mﬂﬂEﬂm" end
of said envel ope and an el ectron gun assenbly di sposed mnu
sai d envel ope, said electron gun assenbl?{ pr oduci ng an el'ecfron Bearh t hat
forms a raster at el ectron beam | andi ng~focations on said screen;

CLAIMS:

1. 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 capacitor;

means responsive to said 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 z scan
loss occurs.

2. 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;

This is the replacement shest
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_nmeans for generating a deflection current in a deflection winding that is

di sposed on said cathode ray tube for producing a deflection field in a

beam pat h of m'aam means coupl ed to said deflection current
generati ng nHmﬂ mr“ﬁmmm ng a deflection signal at an anplitude that is
related to an*anpl itt ule &f %aid deflection current; a capacitor; neans
responsive to said deflection signal for generating periodic current pulses

in said capacitor to devel op a voltage +# sai d capacitor such that, during
normal operation, a peak |level of said voltage in said capacitor is at a

constant |evel indepengdent]sy celupfdd Ao23RId td&i&&ioxﬁa\»ﬂ]&ﬁglﬁ&ﬂlon current;
nmeans coupl ed tg sai d ca C|tor for I scha sai d capacitor betmeen sald

pul ses; and BT aga@oﬁj %%BBHS?‘\%‘"’ Flsdi aeY t BRtViS| felgied de

scanning rate;

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 frequency that is related to said scanning
rate;

a 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
capacitor and the comparator producing 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.

3. An apparatus according to Claim 2, 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
meéans 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.

4. The television apparatus according to Claim 2
further cox:nprising, 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.

This is ihe replacement sheet
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_generating an output signal that is coupled to an el ectrode of said cathode
ray tube to provide beam current blanking when a scan | oss occurs. 2. A
vi deo di splay apparatus, conprising: a cathode ray tube having a phosSphor
screen, an electron gun assenbly for emtting an ele ' ed
agai nst said screen, and a deflection w nding for prﬁmﬂﬂuﬁmﬂumﬂﬁm

hori zontal and vertical scanning of the_el ectron beantorfthe dcreent

-12- neans coupled to said deflection ﬁﬂﬁaing for producing a deflection
signal at a frequency that is related to a

5. A television apparatus comprising:

a cathode ray tube having a phosphor screen, reans
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 capacitbr 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 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; o

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
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.
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scanning rate; neans responsive to said deflection signal for generating DC
pul ses of substantially constant peak anplitude that are independent of an
anplitude of said deflection signal, said DC pul ses occurring at said
frequency that is related to said scanning rate; a capacitor coupled to an
out put of said DC pul ses generating,peans; neans coupled to said capacitor
for discharging said capacitor between said pul ses; and a conparator having

a signal input coupled to said capacitor and the conparator producing an
out put signal when a LOgS ECTORAF Fn&ﬁ'ﬂ'@%%v—eﬂ@ﬁeshol d level
of said conparator, said output signal of said conparator being coupled to
an el ectrode of said cathode ray tUbiBfS%rRP:[Cr'Ii ggeri ng bl anki ng of

An active amplifier (Q1l) 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 parallel resistor (R8). During normal
scanning, the capacitor voltage, alternately, increases and
decreases, but remains above a threshold level (Vpgg) as detected
by a corriparator (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.

FIGURE 1
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tthe beam 3. An apparatus according to Claim?2, wherein said deflection
signal is generated in a trace capacitor having a parabola waveformw th
vol t age havi ng peaks occurring renote in tine froma center of a scan, and
wherein said pul ses generating neans includes a transistor operable to
provi de narrow DC current pulses to the capacitor during said peaks,
whereby the transistor functions as an anplifier and as a rectifier. 4.
The tel evision apparatus according to @ygim2 further conprising, a second
cat hode ray tube having a second deflection w nding coupled to said trace
capacitor, and wherein the conparator is operable to provide beam current
bl anki ng of all of said cathode ray tubes.
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- 13- 5. A tel evision apparatus conprising: a cathode ray tube having a
phosphor screen, neans for emtting an el ectron beam agai nst the screen,
and defl ection yokes for producing deflection of the el ectron beamon the
screen; a. trace capacitor coupled to at | east one of the deflection yokes,
the trace capacitor producing a voltage signal having an AC conponent at a
scanning rate of the beam a pul se generator coupled to the voltage signa
of the trace capacitor, the pul se generator providing DC pul ses of
substantially constant anplitude that is independent of an anplitude of
said vol tage signal, narrower than a,period of the scanning rate, as a
function of detection of the AC conp%ﬁgnt in the voltage signal of the
trace capacitor
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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 the capacitor and the
conpar at or produci ng an output signal when a | evel of the signal input
crosses that of the reference input, t@f out put signal of the conparator
bei ng coupled to the neans for emtting %he el ectron beam and triggering
bl anki ng of the beam
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