r A PROTECTION CIRCU T FOR A CATHODE RAY TUBE This invention relates to
vi deo di splay apparatus, and 5 in particular, to projection-type video
di spl ay apparatus having nultiple cathode ray t ubes and, even nore

particularly, to cathode ray ‘tube (CRT) protectlon C|rc.y ing in
yoeild EAaATSR
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In order to form a final enlarged image of sufficient
brightness that viewing is acceptable under normal room lighting,
it is necessary that the individual cathode ray tube be operated at
25 high brightness levels, corresponding to high levels of electron
beam current density. Loss or reduction of horizontal or vertical ..
deflection or scan of any or all of the cathode ray tube electron (
beams will cause an undesirable concentration of electron beam
energy over a small region of the phdsphor display screen of one
30 or more of the cathode ray tubes. This may cause permanent
damage to the display screen if the scan loss or reduction
condition persists for even a short time, and particularly when
horizontal scan loss occurs and a vertical line or spot (no vertical
or horizontal deflection) appears on the CRT screen. It is therefore
35 important that some form of protection circuit be provided that
quickly senses a loss or reduction of electron beam deflection and
responds in an appropriate manner, such as by blanking the
electron beam or beams, to prevent damage to the cathode ray
tubes.
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RCA 86,031 U. S. Patent No. 4,642,532 to Hoover discloses a projection TV
defl ection |l oss protection circuit wherein signals re&egﬁrbtgﬁt I ve of

verfical and horizontal deflection currents are sens%

e event of a

| 0sY of either of the horizontal or 5 vertical deflection signal, a signal -
IS generated to disable. the king driver ¢gjycuijs and fherefore to bl ank out
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Sirable to provjde a CRT protecgtion
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potential to provide, in accordance with the video signal, a
maximum beam current that can be produced by the CRT, but
which also allows immediate CRT blanking should a sweep loss
occur. ' ' ,

It may also be desirable to provide a CRT protection
circuit which requires minimal active components such as
transistors. -

Another desirable feature of such a protection circuit
may be to provide a minimal drain on the voltage supply for the
cathode of the CRT immediately after the power supply is turned
off. ' '

It may be desirable to provide a CRT protection circuit
which offers redundant CRT protection should a horizontal sweep-
loss occur. ' '

' It may be desirable to provide a CRT protection circuit
which is not required to be energized by any additional DC, low
voltage power supplies other than the supply voltage for the
cathode of the CRT of the television receiver.

It may be desirable to provide such a CRT protection
circuit which keeps the CRT screen blanked for a substantial
period of time following receiver turn off and which is quickly
ready to blank out the CRT screen should scan loss occur, even
immediately after the television receiver is turned on.



period of tine follow ng receiver turn off arfd which §s qw %l y:.ready to

bl ank out the CRT screen should scan | oss occur, even ifmediately after the
tel evision receiver is turned on. 2 RCA 86031 I n accordance wth an
aspect of the invention, there is provided a circuit for protecting a bl
cat hode ray tube screen from damage by an el ectron beangeqi §§641by the 5

cat hode of theIt ube r| Si n svmtch rreans c‘ﬁggl ed to f source of a
vol tage supply “Zhé 5\7 &5‘%{1}& v’e“Y%“"é MgntherRat is
i ndi cati vdsoprevided ecta:mmﬂﬂarﬁamrpmﬁeciutngfé csthawlrtyl BaPerel ated to .
a defl ect| g aﬂﬁ@% Iy conducting
a current hz%gsoét&:‘l g’?]gg;q e é%[ ron eS‘leam C&P %eﬂna%%{tﬁgéw ?age means

couBl ed t Gathodes@fi Hhendarbe oeempyrisingsirol grid of said cat hode ray tube .
for storing a eham eRnd CoudI&R Ul BouR&E! nki ng

vol tage on atabe 3harg§ stora rreans said swt '#)rreans co duct? sai d
current ré@m 8% Gﬂ’&* Amput: frespansive &q @ Eignal cthatniscut - of f
is not rednddiedtdve b@wﬂeﬁﬁummmnw @wermldw-tafsr&?][el ated to |
el ectron of I ro am curr t_cut-o IS required;
sai d char ggﬁgﬁgg gghﬁe\i\%%g'agl'&%ﬁ} %&}q"r‘&ﬂ rré‘?ﬁ' theated to

el 30t r on edectronobieamh forf lsshdui:vmlqh dhcimhﬁg:in raancentd that is

supplied Qg deagu 0 vvhen el ectron beam current
25 cut - 8?? |g§ ﬁo?&?g Tﬁlr%e sa| SWtc rre'ans decoupl i ng said source of

sai d supply voPPQgShFF'Sﬁ masﬁang@ra conpled L said mwitely said

bl anki ng mehhagandets areéntioldigsia¥tI% a&fd)r&aﬂada‘é‘ d control
grid vvhenﬁg ﬁitron beam cu?rent ?Q,- cut-off 1s requi rfé? P?jécﬁ‘?i:off t he

el ectron Ber Pe aFﬁ‘sWG&F‘hGﬂ’edﬁX?%@n elegrramReamnt of the
i n¥®nt i onblahking voltagensen said charge storage means;

said switch means conducting said current related to
electron beam cutoff when electron beam current cut-off
is not required and for disabling conduction of said
current related to electron beam cutoff when electron
20 beam current cut-off is required;
said charge storage means being charged from said
current related to electron beam cutoff that flows
through said switch means and that is supplied by said
source of said voltage supply when electron beam current
25 cut-off is not required;
said switch means decoupling said source of said
supply voltage from said charge storage means and placing
said blanking voltage developed on said charge storage
means across said control grid when electron beam current
30 cut-off is required to cut-off the electron beam current
in said cathode ray tube.

In an embodiment of the invention, the switch means
comprises a PNP bipolar transistor and the signal representing a
deflection signal comprises a signal representing the horizontal
35 deflection signal of the television receiver. The blanking voltage
comprises a negative voltage developed across the charge storage
means, with the charge storage means comprising a capacitor.
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conprises a PNP bipolar transistor and the srgnal.represenrlng a Wef | ection
signal conprises a signal representing the hori Zontal 35 defl ecti on
sigpal of the television receiver. The bl anking voltage conprises a .
negati ve voltage devel oped across the charge storage neans, with the charge
storage neans conprising a capacitor. 3 RCA 86031 FI kEkSgb032and | b
illustrate a block and schemati ¢ di agram of a portion of a projection-type
vi deo di spl ay apparatus incorporating a protection circuit enbodying

aspects of the invention. Referring to the FIGURES | a and Ib,
a projection-type viEthURlESpllayanqbplab aillustrae: @h k and schematicr ecei ver,
.incorpora escope
"10 il lust Pg%ﬁhfe& gﬁg@gﬁre Cglgrgj’seclq( dljsk rrgleﬂnsnl mages,
and ki nes&%??@%ﬂ&d&cﬁ@%?genl ﬁb@é‘st emb & mseecrsné@esheare conbi ned by

Tan opti cajnpastiem, onto a vi evvr ng screen to be di spl ayed to the user.
Vertical deflecti on ndl. t hat a cou | ed .bet.ween.
ternind s RV-RV , CRET é‘%ﬁ%&q \?@Fiy ?;GSF‘QH RCseri es
bet ween amdw rdis ﬂﬁ sh’hh Qs a \televisioh d@édwetl on circuit 13 and
a term nal 86 1 bl C Cl a urrent
Sanp! i ng. gt r?f’s@eﬁasﬂgrs%rﬂc e Rl Bkl gto.121 3ad. 76
bet ween t ¢2qi rKinels&epandiOgﬂhsuhu@lycqurodndeqorreduunages,skmmbpev&elti cal
defl ectio n | t r e ertical
rate si gngrg@glf% gfé%(erm n%‘%‘\J> gﬁd 'Eé&%@k gesﬁéoa‘g‘réébo {lllé lv"g?g s,
corrpoi'r thfgenunam:s aAver eombinedhbyi| an ;optical; &ﬁstegbmt%gs occur f or

exa ‘-%"I}éc% q{, andiéiﬂéyéd’f tol théNgket6 i s an open circuit,
para boI i c signa c{] be genem@t ed A li_ne ratlg hor i zont al
deflection circuit ?Z“Ea %FQOJ% s Pg§om'a|15dra?‘9e tﬁ‘h%ﬁ &%t terninal
RH RH , CGrbépledabétween terminals RV-RV', GV-GV' and BV-BV',

respectively, are coupled in series between an output terminal

15 13a of a vertical deflection circuit 13 and a terminal 13b. A DC



BH-BH , which are applied to and produce horizontal deflection currents in
hori zontal deflection wi ndings 20, 21 and 22, respegti ygel Hori zont al
deflection circuit 122 is coupled to a primary w n@&ﬁg\égﬁslof a flyback or
high voltage transformer 1 5 111. High voltage transformer 111 incl udes ‘&
| oad circyjt, supply w.ndi 31 ich, via a di.ode D3 of rectifying stage,
pr oduces gi%"c‘ gﬁxpﬁ/‘é‘?"[ Vr f‘“ﬁ?aé:%‘ﬁi ﬁ%ﬂ‘p!’i‘f.g W‘?‘%eﬁ%ﬂﬂ [err] may
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on. Do ﬁgﬁﬁﬁ%@%ﬁﬁfiﬁiﬁ%  Daiduees o Aulour BB VC (oge Vet s

devel opeddeflectionwcurrieny B34 that flowside capacitasr to1produgceaawvel | known
mannerg. T o} g ' , i sthat is
pol edsto gﬁgchdtéct?i sié\%ﬁr‘.’%‘ ?%tcg%g 13.%(%@6??&%@%?6\%5&%%??@% nal 31b
of wi ndi njoliagencompeasnt deangunotmab oppration. Dhheulda ~wspeak trace

vol tage Vedarnqo&$ oceut, forexanijiiel whed-ariyo'onécv! windiigsé POSil5i wedvol tage

| evel +V2_acyoss capaci.tor, C5 atho?. term riavgklg of,, W ndlbng 31 tha&

ener gi zes ! elSt AR PPER 1GikYil  Rarabolic signa g¥ill Aol beygengrated.
approximately 30 +26 limg trate, Hogrhordzomak deftection roirculif 1122 so i ncl udes a
W ndi 4 eyel api r u ' I t ri,zantal |ine
rat e1 uri gﬁ&t‘%ﬁl\ﬁ%ﬁﬂﬂ &ﬂ‘&t s?g@lgo%qsg?ﬁ]égﬁ?e%ﬁrﬁ Cl‘?gf&ldfwlféa Shoul d a
hor i zont aBH+&H'scwhich | ares applied, to tands produee cherizontal gdefledion HOR wi | |
not be ge in TREHD v r fyalldqa beicl udes a w ndi ng
43 for prg uc?ﬁﬂ l?hgsmgg_ﬁwogkgﬁgﬁgﬁ S‘fltﬁg?‘éﬁlztgéggluh?grzt@he cat hode ray

t ube anodeespectyelysr Horizanal deflegtion: cincpit J2251s coupledst @t ul t or _
vol tage. pHaryt indehg ab21 Lof sa Hl§badk/ rorcdlighi PoRupeetrahsfarnieicus anode of

t he % a vl tage . divider eircuit,,,nQat WN or, focus, control and
a1 5o Ty ' bELp, S Fautaad, drinsfotriet, 1 1 dhelaia logd, cHiiie 3Upply
Vertical wanding 31swhieh, ViR idiod€ D3upf a rectifyingastage; ptéducesaacat hode
of a di odgoltrg@ilevel AWV SChCterRiind032. Voltage level +V; may
illustratively be of the order of +225 volts. Voltage level +V; is
DC-coupled to the cathodes of CRT's 10, 11 and 12, as described
20 later on.

During the trace interval of a deflection cycle, a trace
voltage V3; is developed across winding 31 of flyback transformer
111, in a well known manner. Trace voltage V3, is, for example, -
28 volts. A diode D2 that is poled to be conductive during trace is
25 coupled between a terminal 31b of winding 31 and a common
conductor or ground. Diode D2 couples trace voltage V3 across a
filter capacitor C5 for developing a positive voltage level +V,
across capacitor C5 at a terminal 31a of winding 31 that energizes
vertical deflection circuit 13. Voltage level +V, is approximately
30 +26 volts.
High voltage transformer 111 also includes a winding
42 for developing a retrace pulse signal HOR at the horizontal line
rate during normal operation of horizontal deflection circuit 122.
Should a horizontal deflection loss occur, it is assumed that signal
35 HOR will not be generated.
The high voltage transformer 111 also includes a
winding 43 for producing the high voltage or ultor voltage U for
the cathode ray tube anode. Diode D1 is provided to rectify the
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D ode D5 has an anode that is coupled to a DC vol tage VREF. Consequently, a
parabolic voltage VERT1 that is clanped approxi mat elaélcto ébg | evel of

vol t age VREF is devel oped at the 10 cathode of dio $580.031 ¢ age VERT1 is .
coub’fed via a peak rectifier that includes a diode D6 to a noninverting '
i nput termnal of a conparator 72._ An inverting input term_.nal of anplifier -

72 is cpup!'é](ﬂo{t dd@lgpagél‘hmmi!;or\meham gqa'}s elsor typicallynpromidedpter at i ng
level, 'tnd'ﬁ)%h_bnﬁhw 158 thétGUlR’P%iadﬁH'@% @'&ivi@&r?@ﬁé\m,d‘ﬂf@lt tséht@@vdﬁ ?’or_lI 5 of
conpar at or | S approxi ne y 12 yolts. Mhen v | eflection fails,
out put ol 1EaGas\eoBaL and-atse) ris &, bigvidedota, he CRE SRieesdi i | <
. _indicative ofdividen| horizontal scanning is coupled via a rectifying diode
. "D4 to the enitter of t ' |t t YA A capaci tor
~ C6is c?)upl ed to the ggﬁ?%acltégﬂgbﬁi %%@s?gﬁaksaégft%%?%n%rﬁ%verti ng i nput
~zterninal ofcapacitapdatior a7aathode ofhaediodegDinpdita faulti detectsr Z@nparator 71
~1s coupl ed PRpdecDF GaS an’ ahbddehM i cbiipRdIto 2 DT valQge! Vige'. - Wen signal
HOR i s prodaced, i nd catlﬁgragoi,nal {]OI’I zg{ﬁka,b 2?@ scapni ng an out put
vol t age V71-0RSE] »af Q15 ¥V OLHALR 1 sthat @OH&I{PB &r 71 is greater
t han appromgmbgimagel? ;mlthe].cle@sltdsté voltage Nk ils'hdewab_pedl atHﬂRl is 1
m ssing~ and Jjs,indi gatjv 0SS i.zont al,_scanni ng, ,vol t.age i's
appr ox?Pat ecmﬁ‘Z%? d’c}lvg}q : i’ﬁo ‘eoitage thdh‘:‘ﬂﬁge laaﬂogd\?ﬁrﬁ?tgﬁ%roupl ed
to the basahabfinalydesr aodiodeadd tooasneRinvedting, inpas pteeminal yof ahe enitters
of transi Staajguépd;ﬁe AP 1G0eRhGY BAP!RERiAL Bel MGG T B nal 702

Term nal 70a | oupled v a resi a bypass
capaci tor EAY éo\/apﬂag@ahm- + eph%nﬁtr{(ﬁﬁﬁ‘sﬁé#iWF}aISOBeTaﬂI'S vol ts.
The" col | ectlevel, oinditatifig Shormal ertidaldeflex tivn) Pag dotpudr voltdgé hwgygh
corres ndiﬂr&.g resistors 53.and 74. . W‘eﬁn ﬁith horj,zontal scan |oss or
vertichP déf EOMRATalrs 2, it anproximately L2 - LOK3CN KERIGA ¢) ose to
zero vol t s, deflectioneifaflsd cutputrvoltage V7 RMedinés lapfiroximatélyg zeoo nal
operati on, ‘)/&¥§ age SWEEP-LCSS is at approxi mately +12 volts. A |ow | evel
vi deo signal TTr'om antenna or other source

Signal HOR that is indicative of normal horizontal

scanning is coupled via a rectifying diode D4 to the emitter of a
20 transistor Q1 of fault detector 70. A capacitor C6 is coupled to the
collector of transistor Q1 and to a noninverting input terminal of a
comparator 71. The inverting input: terminal of comparator 71 is
coupled to reference voltage Vygp through a voltage divider.
When signal HOR is produced, indicating normal horizontal
- 25 scanning, an output voltage V;; developed at an output terminal
\_/ 71a of comparator 71 is greater than approximately +12 volts. On
the other hand, when signal HOR is missing, and is indicative of a
loss of horizontal scanning, voltage V7, is approximately zero
volts. _ _
30 Voltages V71 and V5, are coupled to the bases of a pair
of transistors Q2 and Q3, respectively. The emitters of transistors
Q2 and Q3 are coupled together at-a junction terminal 70a.
‘ Terminal 70a is coupled via a resistor R10 in parallel with a
bypass capacitor C10 to a voltage level +V3 that is illustratively
35 +12 volts. The collectors of transistors Q2 and Q3 are coupled to
ground through corresponding resistors 73 and 74. = When either
horizontal scan loss or vertical deflection loss occurs, a voltage
SWEEP-LOSS, that is close to zero volts, is developed at terminal
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8 is provided by a video processor 9 to a kinescope driver stage 5 55.
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5 t a_cat hode ectrode 56 of ima epr pduci ng ki nescope
?ﬁl%élsio&i eéﬁogé’vé#%d gtjefr qunﬁ’ﬁ three. & f&rogéy‘ﬁnd peaki ng
ci rcui t r yprojegtion nelevisiont sys@inaras ishdwat,oeadl$. hdving Itheiroeniifters esi st or
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The output circuit of driver stage 55 includes a series
arrangement 29 formed by an inductor L1, a diode D10, an
inductor L2, a resistor 27 and a resistor 28. Series arrangement
29 forms a collector load at the collector of transistor 51. A high
level amplified video signal is developed at the collector of
transistor 51. The output circuit of driver stage 55 also includes
opposite conductivity type emitter follower transistors 30 and 81
forming a Class B amplifier with base inputs coupled to the
collector of transistor 51 across diode D10. The emitter output of
transistor 81 is coupled to the emitter output of transistor 30.
The high level amplified video signal is coupled from the emitter
output of PNP follower transistor 30 or of NPN follower transistor
81, which corresponds to an output terminal of driver stage 55, to
a cathode electrode 56 of image reproducing kinescope or CRT 10
via a kinescope arc current limiting resistor 33 and peaking
circuitry comprising resistor 35 and inductor 36. A collector
resistor 30a coupled to transistor 30 acts as a kinescope arc
current limiting resistor.

Kine supply voltage level +V; is coupled to a terminal

28a of stage 55, between series arrangement 29 and resistor 34.
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28a of
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Vol tage level +V1 is coupled to termnal 28a via a resistor R24 that is
coupled to a filter capacitor C8 and via a self bi az‘%eg 8@3@@ 60. The
purpgse of diode 60 is described further below. An t simlar to
stadge 55, not shown, is provided for each 5 of CRT"s 11 and 12. WWen, for
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voltage U is sufficiently large to produce a large beam current.
This also occurs should a SWEEP-LOSS occur when the television
receiver is still turned on.
Assume that, for example, a fault condition occurs
25 when the power to the television receiver is already turned on, or
\_J when the user turns off the power to the television receiver, such
that voltage level +V; becomes substantially smaller than in
normal operation such as, for example, zero volts, but ultor
voltage U is still at a normal or substantially high level. When, for
30 example, the user turns off the television receiver, horizontal and
vertical deflection cease and voltage SWEEP-LOSS becomes zero, as
explained before. Consequently, transistors 51 and 30 become
nonconductive.
Diode 60 becomes back biased when voltage level +V,
35 is substantially smaller than in normal operation and prevents
beam current iggap from flowing to ground via, for example,
capacitor C4 in the supply at terminal 32 (see FIG. 1a). Therefore,
beam or cathode current iggap charges a cathode electrode



RCA 86, 031 capacitance Cp, fornmed at the cathode of CRT 10, to devel op

cat hode voltage VK at a large magnitude in a self %s% érfmner Vol t age -
VKcauses CRT 10 to be, advantageously, substanti al g of f. The result
is that beam current iBEAM becones close to 5 zero in a negative f eedback
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vol t age dicapacitance piprovides selfnbiasr toacf.’RT tBTthay teads tauicuteff nt o

account t[\,@aﬁp@qlﬁdtﬁnl]%t‘ @ﬁ the protection circuit accord| ng to the
i nventi on embodi ed in CefP it 777,10 be described below) . The snall

cat hode-gri d vol t agdiad rqapackeEs (G4 ard L8 \aat beencoupled uto:demainal cur r ent
| BEAM t hapgwout cstlige 55 alis@ulglil aRedtdlp subh a¢ 'diede 060,CRT sikifivhen ~

resparibe °9r#€5$lo$%ﬁtﬁg§u& § ' B b Hiave. I hehiP BRI o & 1
advant agetaflgw tth@round.n dpgam coukd fkupethronghtmemam/ent ion, a
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circuit i Hansistay %bl fbesﬂuge dPﬁ)dé‘l @yalancheyior breakdown acardigiony inol t age
[err] at 3hentP-Njutietion, drid tHroWEH®apaBROA ICY At CRUEES example,
20 or through any other supply load that is coupled to terminal 32 of
capacitor C4. Therefore, the cathode voltage of CRT 10 would have
been too small to provide blanking of beam current igga M.
Therefore, a small cathode-grid voltage difference would have
been formed in CRT 10 (not taking into account the operation of
25 the protection circuit according to the invention embodied in
circuit 777 to be described below). The small cathode-grid
voltage difference in CRT 10 would have produced beam current
iBeaM that would have caused damage to the screen of CRT 10,
when deflection loss occurs. Due to the small value of capacitance
30 Cp, the response time for producing the cut-off condition in CRT
10 is, advantageously, short.

In accordance with an aspect of the invention, a grid
biasing and cut-off circuit 777 is provided for additional CRT
protection, providing redundancy to the SWEEP-LOSS signal and

35 the circuit including self bias diode 60. Circuit 777 maintains grid
voltage Vg at about +27 volts during normal operation and causes
voltage Vg to be at about -200 volts when signal HOR that is
indicative of normal horizontal deflection is not generated. Under
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voltage [err] to be at about -200 volts when signal HOR that is indicative
of normal horizontal deflection is not generated. Under 86, 031
varipus fault conditions circuit 777 provides addit in%|3§)P ection that is
caﬁé‘bl e of blanking CRT 10. As expl ai ned above, circuitry for protecting -
the CRT screen during scan loss is especially inportant in projection 5

tel evi si on varieus diaulbeonditions cirenit [i/gh nrewidesy additipnal (Rrotectighe

circuitry ftﬂﬁhquéaﬁﬁﬁw%ftbfanﬁﬂ | @RTOoflgCRT screen damage shoul d be
redundant suc hat” no one co nt fai.lure c?uses tth . CRT sc& t.o be
burned. There are, hoﬁévﬁPlam?q?Mﬁs GAHFRHEY, 1% RIOLG ttBfit ﬁto have
_addit : Onall\hséﬁ'@élgcdm?ﬁgf%ad P@smdgiﬁpaﬁllynimpertanenﬁn @rojectian | oss. For
exanpl e en, .due to a. fau condi ti.on,. .VO e -
gener at &d aFFP"cWBEE‘ IGCONELS vb?‘f%“% 9@?% h%ﬁe}ps Wsd;q?gcs‘?geﬂgﬂ'so, in a
- si tuation Ve eciscuiteyn fopsaddressing the probternf of HERT seteennslamage s, for
~exanpl e one,of 14 AQRS] 1 , vel o r ' ‘short,
t he cat hodéh&ulﬁhggcﬁ‘%{a@m&e%‘gﬂc@ gvlzér)y&?:? g?gﬂ gﬁg?gufr?glgrfeﬁisﬁsgsoduci ng a
beam cur r ertheaCRRescreen itoabetbumnednen defl ection | oss has occurred.

Defl ection | oss occurphéfe arkeHhowewr, SithatsnasPiherdihie itiser imporraning- of f
enbodyl By 9 Bapecaadifionsl Bretestian for e G T Serberl inc Bie, 08Dt St e
hori zontal gtahl kessi orFcrt agemphgwatien, U@ tbaa dadltc oapditibn, ovoltagsuppl y
Uhe CRT 1 5 SVEERTOSS L s selferfibed l Rtby 100288, YOI Seneedtleatl | O
the.25 t hrseanCloBssocdurshe Alsoj énta situatiopywhieos & s6am \1e5S QCLYES havi ng
thefr inputy Eﬂughﬁdof Ghb "Gidecd AR plHEET s NEbro 8k APt UPNE bft eran3gstatp! ¥
vol tage [erf] "and having an output® coupl'ed to the respectiv CFE.’ id. The
circui 157754 rdﬂVG’é@saadég}lé@t%fmr@'&m%aﬁ Prt, nt Ség“gfet o ﬁ&fns Bﬁr whi ch
i AeRaED BT oty st dosERUR SR producimgrar bt T s o
has occur r &PITeH cthg Grtical; Hmg O\g@ﬁé?&%ﬂ&&%%ﬁ%@%@@ﬂ dirnoff.
~ Al though t HPeflectiont losscocatirsgas @ résult roferfior oexdrpple, the user's
turning-off the television receiver.
20 A circuit 777 of FIG. 1b, embodying an aspect of the
invention, having an input coupled from the horizontal deflection
stage shown in FIG. 1a and coupled to the supply voltage +V; and
further having an output coupled to the control grid of the CRT is
provided. In particular, a circuit 777 is provided for each of the
25 three CRT's of the projection television receiver, each having their
o/ inputs coupled to the signal HOR and being coupled to the supply
voltage +V; and having an output coupled to the respective CRT
grid. The circuit 777 provides a degree of redundancy in those
situations in which the SWEEP-LOSS signal might not be adequate
30 to protect the CRT screens when an additional component failure,
for example, a video amplifier short, has occurred, in addition to
the loss of sweep during receiver turn-off.
"Although the circuit according to the invention is
shown used in a projection type television receiver having three
35 CRT's, it is, of course, equally applicable in a receiver having only
one CRT where high beam currents can cause phosphor damage or
deflection loss.
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shown used in a projection type television receiver having three 35 CRT' s,
it is, of course, equally applicable in a receiver_havi B‘gqonl y one CRT
where hi gh beam currents can cause phosphor damageR6A 8993kt on | oss. _
RCA 86,031 Wth reference to FIG the signal HOR fromthe hori zont al ¥
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to transi&Cer Ling HOR, isa)seorutitized, assther heater i supply Jor dthe €RH 11 ows from

the 225 Vﬁld;mémrﬂ YCapacitort 202 iseueéodﬂingfcaﬁabit@t'%ai esHiif§ OtheRBYCt hr ough™”
noftra acitor 110 is

tter-collect unct i 0
char § | SRrBAneRt dZom, Etovnd lste)  tel ABoRt 200 Valts.nas SHowR ki Bieor 106,
zener di owavéfisim ditotle ahédenof rdaggeém.llmnﬁaenmwew%s Jas2 acl alrrps t he |
vol t age r [ enbodi ment shown, to approximtely 27 volts
30 rrax?‘tr?utrtnﬁ?urrl ncp l#1éeilkch"l'::11 g| né process. After several cycles of signal
HOR, the vol t age ac’rl‘bgsaeupaccomponmtmﬁathdofloemw losar protection

circuit, which may also be referred to as a "grid kicker" circuit,
20 comprises a PNP transistor 106 whose base- emitter junction is
biased on during the negative portion of the signal HOR at the
junction of capacitor 102 and a resistor 108. Resistor 108 limits
the base current to transistor 106. During the transistor on-time,
current also flows from the 225 volt supply of voltage level +V;
25 through resistor R24 through the emitter-collector junction of
transistor 106. A capacitor 110 is charged, advantageously, over ~
only several cycles through transistor 106, zener diode 112, diode
114 and resistor 116. Zener diode 112 clamps the voltage at the
CRT grid, in the embodiment shown, to approximately 27 volts
30 maximum during the charging process. After several cycles of
signal HOR, the voltage across capacitor 110 obtains a value near
200 volts and the collector voltage of transistor 106 is at +225
volts, approximately. At this point in time, zener diode 112 ceases
conduction because the voltage divider comprising resistors 118
35 and 120 (resistor 116 can be ignored for purposes of the
calculation) is selected to provide approximately 25 volts to the
CRT grid, an amount less than the zener value of 27 volts. This is
done to prevent noise generation in the zener diode during normal
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200 volts and the collector voltage of transistor 106 is at +225 volts,
approximately. At this point in time, zener diode 1;& §9§8qi5 onduct i on
becegse t he vol tage divider conprising resistors 11 g 120 (resistor
116 ~can be ignored for purposes of the calculation) is selected to provide
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vol tage at W‘i‘é’efﬁmgiff d‘%‘nd’rPﬁ%‘Ptanode of d| ode 114 tracks the 225 volt
change at the coll ect Whed fransgistct qoleﬁrmn@ffO\ief Se;{d’rﬂple@.pﬁﬁh@ﬁl mately +25

lts t b Di od 14 d_.bi d. Th d
Uhen” or aduafiinal HOR JisTonsdisy Sndibhrin IR 168 BEoRorizpe sigah. e e "'
preferred e enmenvoltmge dsopulled. o :geomrﬂisbyia‘esrsmomd&%ubeapammﬂ ly by

| st 12
dr awn ﬁomg aﬂ%ﬁ'“ﬁ’?’“’*‘?ﬂ%‘ew ely AR AICOTRE D volfed iy B | 2
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ar ound now TP 10 BHERE-oP0 Hlt-s Hiede PELE dP RV 1 a%ﬁ b
normal |y, a@ORahtgridotheny graduallyiinsrédses 2@ward tground at a time
20 constant, in the preferred embodiment, of about 12.7 seconds
determined substantially by resistor 120 and capacitor 110.
Meanwhile, advantageously, no current is drawn from 225 volt
supply of voltage level +V; because transistor 106 and the
transistors 51 are turned off. The signal SWEEP-LOSS has become
25 approximately zero volts due to the loss of horizontal deflection
and there is no current path from the 225 volt supply of voltage
level +V; to ground now that transistor 106 is also nonconductive.
This condition normally, advantageously, maintains the 225 volt
supply on the cathode of the CRT until the filter capacitor C4 of
30 the 225 volt supply discharges from stray leakage, approximately
several seconds. Resistor 116 limits the current in zener diode
112 and diode 114 during kinescope arcs. Capacitor 126 is a
video bypass between the CRT cathode circuit and the grid. The
combination of capacitor 126, capacitor 110 and capacitor 122
35 ©bypass kine arc currents around transistor 106 and protect it
from damage. :
During a scan loss, the scan loss detectors shown in
FIG. la will provide a SWEEP-LOSS signal of approximately zero
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supply on the cathode of the CRT until the filter capacitor C4 of 3 0 the
225 volt supply discharges fromstray | eakage, approxinmately several :
seconds. Resistor 116 limts the current in zener REAd8603 and di ode 114

b

during kinescope arcs. Capacitor 126 is a video bypass between the CRT =~
cathode - circuit and the grid. The conpination of capacitor 126, capacitor
110 and c¥@M4eiwhen 1either yestigak o1« hosizentalc searrloss aisodetectedn@sst or 106
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he 1 5 I us
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CRT. Wt Providess anoladditional slegres:iofaprotect®n, ol Ins thedewentt farde vol t age
near gr O%m 1e)i ﬁ*&n‘?.?s%B}CS‘l 39% \#s' a'hee(i'ﬁl‘tgroélﬂ!’ectgf'esﬁ tt Nl 0ss of
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transi st ooltage neae groundofa Jdsigh begnuicurremt: \mlisberdmleped 1Mueff, and
coupl es ty3e 0 Soiss V6f Yhorizontal sweep, during the receiver turn-off
20 period, a vertical line may be developed near the center of the
CRT screen, causing a burned phosphor, if the circuit 777 were not
provided. Circuit 777, however, prevents any damage to the CRT
screen, because as soon as horizontal deflection ceases, signal HOR
ceases to be provided to the base of transistor 106. The loss of
25 signal HOR turns transistor 106 off, and couples the positively
charged terminal of capacitor 110 to ground through resistor 124, ~
Accordingly, the negatively charged terminal of capacitor 110,
which is coupled to the CRT grid through resistor 128, approaches
approximately -200 volts with respect to ground. Prior to
30  horizontal sweep-loss, the negative terminal of capacitor 110 had
been at approximately +25 volts with respect to ground.
Accordingly, the grid of the CRT is biased sufficiently negatively to
cut off the CRT and prevent any beam current from flowing,
therefore protecting the CRT phosphor from any damage.
35 The CRT protection circuit 777 is advantageous in a
number of respects. The use of PNP transistor 106 means that the
transistor is turned off when horizontal deflection loss occurs,
meaning that the charge on capacitor 110 can be maintained for a
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charged term nal of capacitor 110 to gr-ound through resistor 124.
Accordingly, the negatively charged term nal of capacitor 110, which is
cou&ed to the CRT grid through resistor 128, approdl:ﬁéssé{fﬁrlom mately -200
vol with respect to ground. Prior to 3 0 horizontal sweep-loss, the
negative term nal of capacitor 110 had been at approxi mately +25 volts with
respect to tplatimely Aongr perigty of t timegdependinghaipoRT the valmeedfsufficiently
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one supply yflyt dae. atlife 2devive) ttra‘%ié?d%i/ 106. VON@Qﬁhéxe\h‘é'tvaeﬂéhc%@dafg)es not
require any ofher | ow yoltage su er t perate since it 20 1is
Control | ed Regessany, 4 cihon aircpidneedconiye st coupled 10,008 ARy 122
sinmplifies voleager theo225! vpld seppbt ©ft voltage_dpael 4V 14t idoessmot t 0 keep
' require any other low voltage supplies in order to operate since it
20 is controlled directly by signal HOR.
The use of Miller capacitance 122 simplifies the
horizontal pulse detection. Capacitor 122 is used to keep
transistor 106 in saturation during the retrace pulse portion of the
horizontal waveform HOR. The non-Miller RC product of capacitor
25 122 and resistor 124 is approximately 1.6 microseconds. The
o/ transistor current gain, or B, of transistor 106 exceeds 50, giving a
minimum Miller time constant of 280 microseconds, in the
embodiment shown. This gives less than 1/l100 time constant of
collector voltage sag during retrace and a PNP turn-off time of less
30 than 10 horizontal lines when horizontal sweep is lost.
Accordingly, the use of Miller capacitance 122 simplifies the task
of sensing the presence of signal HOR and at the same time, allows
rapid determination that signal HOR is not present, providing
rapid blanking of the CRT screen through grid control.
35 Three circuits 777 are provided. Only one such circuit
is shown for one CRT, but a circuit is provided for each of the grids
of the other two CRT's 11 and 12, as would be evident to a person
of skill in the art.
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transistor 106 in saturation during the retrace pul se portion of the

hori zontal waveform HOR. The non-M I | er RC product_of Itor 25 122
and resistor 124 is approxinmately 1.6 ni cr osecondsRCA Tﬁgqﬁf%n5|stor current
gain, or [err], of transistor 106 exceeds 50, giving a mininumMIller ti%&e

constant of 280 microseconds, in the odi nent ,shown I.S.gi.ves | ess than
1/100 time const ant Adtother |advantage, @ SBCSH@@GPPHQ(’F@F“&JZZ&A& NP

ltur{l ofA f i gﬂo«fs thé sgR@ td H?-n I\Tﬂmiﬁﬂedoat aatp]irbﬁﬁaatﬂ‘lyn+n§r?rbttlt ?Ih s;/veeE Ifs
0s ccqrdi ng e _use .o er_capacj t ance ies the task of .
sensing t E“BSegém@?o?Psﬁajm ‘Wék ﬁ?ﬁ?e%? % SETO4 ibgpe; Pf%ws rapid

det er m namaximumt bsagnaturréiR icamdie pproxinced pvnhodt reatuegtingg bl anki ng of

the dsﬁﬁﬁétéﬁﬁqug%ﬁﬂm?ﬂ %lfﬁemr in a CR&_IcaBb'b?e Fodded s 777 are

provi oné Such Circurt 1s s RIONTHit is
provi ded Wheneghe grid: vieltage devel isnall owied: tovaprIeRch the 48 hade as woul d
be evi denypoftage R&elon of skill in the art. RCA 86, 031 Anot her -advant age
of the protecgl on c rcwt 777 is,that,it allows twld t o be mai nt ai ned
at approxi mately +2 \)%I‘F%P%?‘i‘hé“nﬁﬂﬁl 1o, RIP¥ENG, amages cthat , o1 ound.
Thereforeth dnbe ablen toubeeswitched bquickdy e d mgthmagamtwwm ¢ 5

voi 1AL i, grdetth %W?‘E@@iﬁiﬁvﬁéﬁ* dn ot ExEAL &F?Q%gﬂﬁﬁvg‘%@?e?t e ot
i rrportantThIs ds dachievedriav einrcuBRT77dabygthe tzlcaertdwdgrl 2bandidiedeo be
switched gy cid Vbl ﬁshl‘%ihftpf‘gaitl's" n\ﬂo'ltzﬂg é':vﬂim glgggéodl ©f f beam

current in, the event |on 0SS. |s 'S In CIrCUIt 777 by
the zenerCdfBite 1Ruringq imitidlecharging qfe|qapa§upeslk thsomgb Haasispor

provi di ng106, ¢thé 2génét \dicde PIZ Gyl inmﬁl&' eenuﬂctwel develeps'a Volggeaci t or~
110 :llgrbou h transi, sttorlig he zenergﬂ §7 2 S |a|%jéal | y conducti ve,
deve CRP5P 1 Hastor 5 c?f)s@l?r(?y‘?? Y1t&/o¥ Qﬁp?ﬁ P¥Sy +27 volts and
al | ows capapacitor 110 te chargegequickty.! y Ordec the heapazitori has dhmsgedar ged,
eyl OSSP CHORB OREERBRCHEBNEVSERY gt RS "
(appr oxi niglectionsof dhes relgtives valueiss ofrresistprs 418 and 120 of the
voltage divider (approximately 25 volts across resistor 118), and
20 the stored charge on capacitor 110 is placed substantially across
resistor 120 having a relatively high resistance. When horizontal
sweep-loss occurs, within a few cycles of the lost horizontal sweep
signal, transistor 106 turns off and the charge stored on capacitor
110 is placed on the grid of the CRT thereby blanking the CRT
25 screen.
Circuit 777 utilizes only the horizontal deflection signal
HOR as an input signal instead of the SWEEP-LOSS signal from the
scan loss detection circuit. Whereas, the SWEEP-LOSS signal is
produced when either horizontal or vertical scan loss occurs. In
30 addition to providing a degree of redundancy, this is also
important in a situation where a fault occurs in both the video
amplifier circuitry and the vertical deflection circuitry.
Assume that a vertical deflection loss occurs, and one
of the video amplifier transistors 51 shorts. As explained before,
35 beam current can flow, in the absence of circuit 777, to ground
through the cathode circuitry, including the failed transistor 351.
Should a vertical sweep-loss occur, the faulty transistor 51 will
allow beam current to flow to ground. If a circuit similar to circuit
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20 the stored charge on capacitor 110 is placed substantially across
resistor 120 having a relatively hi-gh resistance. VQgg hgﬁi qntal
sweep-| oss occurs, within a few cycles of the |ost A2 8R¢ sweep signal,.
tramSistor 106 turns off and the charge stored on capacitor 110 is placed

on the grid t he CRT thereby, bl gnking t screen., Grc 777

ot 1 i'zes onf 7t WaShBrovideaato 4PYEOD: nsultivisntyolergs Aecaiie: vellarsl

WSt ead of hah¢h§ - 6Ot sﬂ:ﬁlﬂalwﬂerrp ngdi@lsmn lloss odetiged| amdc lsnchll t.
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Vertioal scaiehBopeatcH Jrofh a bRl RS Y e SRR ICOSESidhal Of

redundancy demloped il dhei cirouitaof FlG.alai thatt isorgenarated awheaol Blthcl:urs in

- “both the vigag Wéﬁxkﬁf cfi'l i&s‘é' nylr&'i%ﬁtﬁﬁ dé‘ffetc'ti% | oﬁ?ﬁf %ﬁ??éhc? c?’fcu' try.

~ Assune fthat a vertica fion 10SS Qccurs,
anplifier tenlys gqmrﬂxesﬁlm HQ hsand if 2 ma@é%rsymlas top 6ARREILRT ent can

flow in thelebsRaCeniged i Uoidet fo dévelop|fids | fiffidiondpelargshode
circuitry, includ sistor 5

|n\9 g‘} traB é a Vertl% .SWeEEP- | oss
occur, the RESAHYE %Jﬁ%sest ers thg; chatge ap snmnqlgm wanld, dissiBalgr ound.
I f a circuiafterra Ishortt dntervaluiof §é51eral I?Iﬁ%e&ﬁomanﬁ?? This ¥ soi beclause

devel CRT wh
verti on0'schiss) Bt riital Meifedifilf shiiid b @Faliled Mfie Fadachior' BF 07 W1
sinilar to dischaugesr- Thssforgnthe dr@rummld ine wouldi appear on thes CRT ¢ hat
| S gener at egerdBRNaftet h@évegal thﬁésce sMﬁE&'CWheﬁ s% emy' éorhts b

deflectlon occurs ﬁgs ea capaci t or

f romthne gna
mlar to @BacPiothe 1l %§1%dﬁeéﬁ’°r n(tesmbve'!ri ¥ & dwe@waf ﬂi%e ﬁﬂqsl ciently
arge negathye c‘aﬁlsé sphoEbirhe e ragidlpras e veaRedli line opLbUY antpat e

?fter jis/ho teé‘ia ¥| everael }dérre constants. s g}gl SQi tb?c elo0
0SS O er I PE‘E‘PP SRR KUSAPREATS e PECAUSE SiEC (CARACHET | har ge.
Ther ef or e, tshsxmdarztmtcapad:ltoe 10lis alvpady dischirgedRTa srwmwwfter sever al
e Sor® b 1" WRIRGEH Y " gty AR, HRIS,
rapidly as % b 4ot wlﬂeber orped) at dhe genter (ofc e 1#6reR ifosra drighec ep
di sappear s, inRRERURE tifie, SRRl i oftdiPenough to cause CRT phosphor
20 damage at the spot.
This problem is solved by utilizing the horizontal
sweep signal HOR instead as a signal such as the SWEEP-LOSS
signal as the input to the circuit 777. Should a vertical sweep-loss
occur at the same time that one of the video amplifier transistors -
25 is shorted, the CRT screen would collapse to a horizontal line, since
S horizontal sweep is assumed to be maintained. When the user
turns off the television receiver, because of, for example, noticing
the defect, loss of horizontal deflection signal HOR will turn off
transistor 106, placing the negative voltage on capacitor 110 on
30 the grid of the CRT, preventing beam current flow and therefore
preventing a spot from appearing at the center of the CRT screen,
despite the fact that the horizontal field has collapsed.
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i s -sim-l-ar- t-o capaertor 110 is already discharged, a negative voltage at
the control ﬁl d can no | onger be generated. Therefore, a beam spot will be

for H Ig M':ﬂtiﬁ of the screen for a brief instant in tinme, which is-
oft

e CRT phosphor 20 damage at the spot. ThR@«ﬁr&@JO@mrs
sol ved by utilizi ng the horizontal sweep signal HOR instead as a signal
such as th : LOSS signal as the input to the circuit 777. Should a
verti cal ﬁ s occur at the sanme tinme that one of the video anplifier
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106, I t he ne n e
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appeari ng Aaving & gansroly InﬂllfefQ}PD@tY%dn adelgn ethaheisf indicative oﬁe
hori zont al viheét Cbléé‘&oﬁ()'bbﬁﬂﬁ%rrent @Gf* %3%%&’5311& fe ﬁ} ed "toUipt for

en frqom

rotectin at.hode.ra scr an e ron beam
gm tted bgd‘;ﬁf&cg&"h%@ ftf?hé he glec %T‘EN T gefécnvely conductinng ¢h neans-

coupl ed tocarmuraﬂsdﬁlatbd/(lbithgelé‘dtmﬂ ybedtfl Batoffg andontrol input
responsgve to a sign en el.ectron, beam curr

dicative of nt
cut-off is required %'éggl %flpg%éetndlng %ﬁ(&ﬂ];@ht% | SWHehy Hé”é\seéf's
beam f or sé@ettdamrql goidd wft smd aathndeeIIay aunbecfat stbmghaedlﬁxr eomdaemn

cutoff; angy 1&’caw;slo p elec n?&ﬂ& € OMP! &lldt ds Leh
e RS 3ﬁ§rge

nmeans and to a con grl ray ube f'or )
therein t oMfed®¥op an el ectron beam bI ank| ng vol tage on said charge st or gt

means; said switch ngapp m@u%e&assebﬁdﬁeﬁﬁgnkaﬁelc%frﬁéhtt Pelatet eéoeC”O“
beam 15 tof&ﬁMen el ectronfg current c I's not required and fo

di sablli STAN ; Reag; cutg F'eﬁ CCLEQD, { RRAM (CRITERL  eht-Ota A8 cRObT vvhen
el ectron beequiced rawd fort disdbling reonductibn of daidh Wuieertt @eRY6d "RANS bei ng

charged TroiBtA3f' beam cutoff when electron beam current cut-off is required;
said charge storage means being charged from said
current related to electron beam cutoff that flows through said
20 switch means and that is supplied by said source of said voltage
supply when electron beam current cut-off is not required;
said switch means decoupling said source of said supply
voltage from said charge storage means and placing said blanking
voltage developed on said charge storage means across said control
25 grid when electron beam current cut-off is required to cut-off the
electron beam current in said cathode ray tube.

2. The ‘circuit recited in Claim 1, wherein said signal
related to a deflection signal comprises a signal representing a
30  horizontal line deflection signal for the electron beam.

3. The cucuit recited in Claim 1, wherein said switch
means comprises a PNP transistor having a base coupled to a source
of said signal related to a deflection signal for the electron beam and

35 a collector coupled to said charge storage means.
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current related to el ectron beam cut off—that—ftews t-hroeugh said 20 swtch

means and that is supplied by said 'sour d _vol tage supply when :
el ect-ron ‘beam current cut-off is not gﬂg!ﬂm'j tch neans decoupling
sai &source of said supply voltage fr rage neaR€Argb,031 -
placing said bl anking voltage devel oped on said charge storage neans across
said control 25 grid when electron beamcurrent cut-off is required to.

cut-off the el ectron bepm PHér&réuit retied ﬁﬁ@lﬁﬁﬁ Ba)LvliétBiih sdid OMargé rcui t
recited in Claim1, wherein said signal rel ate%sqla g l.ection, si ghal
I

conpri ses a SIQFASE MRS SOMBIISSS 50 CAPAGHPE A anking cVPHALE| gnal
for the el ecideveldpeinons saideclrargei storgege tmeans diduiappliedvier said pridi

“switch neans P. or having a base coupled to a source
- .of said si gng?’%@ﬁ%ﬁs a‘bé:‘g@y H’gf‘m)@qs N signal for the electron beamand 35

a col |l ectdr coupled to said charge storage means. 1111111111111111111
111 RCA 86,031 4. The g roppt ¢ig ﬁen‘écd;Edqx?“(‘gl}a%n ﬁh%ﬁq%rsédﬂ Fisf
anki h t

storage means conprises a c¢apacl, or and sal d g VO ﬁi ia‘Toped on
sai d charge Saeansgdorechargng saigd rharge, steragegmeanso thre eY¥itche

voltage. 5 Smeldi® andceof Holdingd Ivlblﬁg%l TRevel bH S g@mulb%tmmmarﬁ;ufa@r
charging said ch rge stoi)ae means thr hsaltg avmtc (? {
hol di ng a vof® &yPias\leve & Ga&q ‘An‘fq RN d"lée‘blséé | 98B on
a cat hode0 of rel;ateﬂ aat saitk dedlectione s‘lgmi faiptesergnat sai@ swiwhetheamssai d
deflection signal is present at said switch neans. 6. The circuit recited

in Caimb5, wherein said nmeans for charging and hol ding conprises an
aval anche devi ce coupl bng Bheajrauity gecisediinaClaim s3, whereingsaid eneans femns

to~ground ang nrging 48" RERiifl ' cORprAQAPLNSLOGIAchE! AbyicS cBBlingoanect ed

across said ¢ st or gge, ne é‘i‘ Inseries wWth a sec ndréemstor
coupl ed acr o§§8§tdY%I 'f?\’/'ml%’c éélﬂ arge SEREARS (TREARS AQcgreun #m5

vvherﬁl n Isi dvbltage aﬁnde:e%csmphsMg)va dﬁsstsmsistdiabeﬁneéteaagermarsaldm th a
di scharge t'gﬁarcg%ns grrzlitgeo metprﬁr %)((Jlugflef l¥l se:rlgse C\%xt% a second resistor

coupled across said avalanche device.

- 7. The circuit recited in Claim 5, wherein said first
20 resistor provides said charge storage means with a discharge time
constant of approximately 10 seconds.

8. The circuit recited in Claim 1, further comprising
means for detecting loss of either or both vertical and horizontal

"\ 235 deflection signals, said means for detecting being coupled to kine

driver means for said cathode ray tube to provide a blanking level to
the cathode of said cathode ray tube to suppress electron beam
current.

30 9. The circuit recited in Claim 1, further comprising a
diode coupled between said cathode ray tube cathode and the supply
voltage for self biasing said cathode to a blanking voltage to suppress
electron beam current in the event of failure of said supply voltage.

35
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8._The circuit recited in aim1l, further conprising nmeans for detecting
| oss of either or both vertical and horizontal 25 defl ection signals,

S ecting being coupled to kine driver neans for said -
cﬂ!mﬂm:n!“ﬂ[ltlmﬂo provi de a blanking level to the cathode of said cat hede
ray tubé td slipptess electron beamcurrent. 3 0 REA B&O3i rcuit

recited in aiml1, further conprising a diode coupled between said cat hode
ray tube cathode and the supply voltage for self biasing said cathode to a

b} anki ng vol tage lt?leuppl:’%lgﬁs%i@u@lcc Ltrﬁﬂaged)qancwm 31t wheréin® s&ieSig) failure

of said s a . . )

RCA 86, 03@%@ ¥‘(P|)ea c&?egﬁ?'fo? Mignaly 15 redated o a horizontal deflestion rel at ed
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urt her F iaSign cka:na 0 e £ a ol lect or
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t ransPst diolding saidBENE sansistor inira pnsductivec state eduringoa trace si gnal

related tiptervadrof daid! sigahl qeldted & W Hori IMieffdciion gl ted in daim
10, wherein said feedbacgﬂpath I ncl udes é’r?:%"g)"é%l. [F;erfgégtfdﬁotsl . The circuit

recited in Claiml1, wherein said swtch neans is coupled only to one said
supply voltage. 13.1R pfRheccircait eédited tinfClaith AU, hafierdiay sdjdbe 15

substanti ei.nbefore described with reference to the acconpanyi ng
dr awi ngs.f%kfg&ai E?Q&;ﬁ%ﬁ%‘ﬁ%ﬁ SAPAFYRACCconprising a circuit according to
any pPeceding claim 19
12. The circuit recited in Claim 1, wherein said switch
means is coupled only to one said supply voltage. ~

13. A protection circuit for a cathode ray tube
15 substantially as hereinbefore described with reference to
the accompanying drawings.

14. A video display apparatus comprising a-
circuit according to any preceding claim.
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